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Personalized Recommendation of Learning Resources Based on
Behavior Analysis

NIE Li-sheng
(School of Computer Science and Technology,Jiangsu Normal University , Xuzhou 221116, China)

Abstract: With the rapid expansion of the scale of digital learning resources, “knowledge overload” and “learning maze” and other issues
limit the performance of online learning resources recommendation, and it is more difficult for learners to select appropriate resources from
a large number of learning resources. Aiming at the problems of sparse data and low accuracy of personalized recommendation of learning
resources in traditional recommendation algorithms, a personalized recommendation algorithm of learning resources based on behavior
analysis is proposed. First of all,the rating matrix of learner learning resources is constructed. Secondly,the behavior data of learners is
mined and the behavior data format is integrated into the collaborative filtering personalized recommendation process. Finally, the
similarity of learners is calculated and the learning resources recommendation list is generated for the learners to be recommended. In
order to verify the validity of the model ,an experimental data set is constructed based on the “Live Course online course platform” data.
The comparative experiment shows that the proposed method has higher recommendation accuracy, can more accurately and
comprehensively locate the real needs of learners and achieve personalized recommendation of learning resources.

Key words: behavior analysis ;learning resources ; personalized recommendation ; collaborative filtering ; recommendation accuracy

0 35

B 280 BRI K, R4 (9 28 LR A
W RTEL TR~ ) AR AT HOIE BE | [ el TR, PR
BUE VARG 2 > J5 3 2L T O U T
o AR 2] FH AR FRAETT 2 BE S %
B LF T 220000 o S A2 5 > A0 o e TR
7 ) RG] DMETHEREAT 5 7 T F o D R ik fe
2F )RR DT S B A R B i e VR A IR g5
TR A WA RGN 2 H AT T
RAWTFE . SCHR[ 3 ] 0 M AR 4225 2T B9 AT AR AR 1248

il

75 HH#A:2019-08-21 &8 BH#8:2019-12-23

) FHRPEARRRIE 5 2 ) ROR B R R LB AL
TSR o SCHR[4=5 JIA I P Z 18]I AR ARG 2 %
T BUM i T B B AR DG H B W] U™ A 2 EAR Y
KAMMGFEMAIE W, T IO A T —ME RO
HAERI T %, R T AR, Sk 6 -
7 13 5 A AR P AL R AR R B TR ER
=R IRL e DR AR 45 ) T MR A A AR B U ik TR AR 2R
) PR, SCRR( 8 R F SRR K B A R 2%
R0 PP SR 4 3 [R]— AN AR b O P R 1T RE B Y
TLH AT b o HE 17 RCRFORS HE . SCHR[ 9 ) 2 T A A

EETH . HRARRBAES (21776119) s M EF =4 A MEFEE AT H (201902172045 ) ; VLHE #H R 450 H (15TQB002)
EE R T8 (1978-) , 55 it U B 5807 10 M BUE #20 BE B2k~ %,



557 3]

SR LT AT RO 2 S IR AR - 35

TR A% 2425 41 B4 T8 45 0 ARUR H 5 8 R A AT e
1o SCHR[ 10 ] TP b 2R A7 8 30 <R (4 1 P HA 3 A
AR5 1) R 55 A R TR . SO B2 > F 5 >
7 D R0 B i -, SR FH A2 1) b ] 3 a1 Al 4 5
P NE S Al E R ot s B NPE )3 i ke e 8 i £
17 A RS GE 0 ) i U 4 77 S R AT AE A V2 3 B A
R A P 5 P A

1 MHEURREERRRE

WP AL ARTE L 7 2] 7 A 9 AT D B o™ f B
2 T R B R 2 B AR AR B R
AN AR = I AR SOp 3k o) 3 -3¢
U Z T4 M 7 2] B AR S R 2 ST AT
DA 3k B R AR T B S A O, 2 o B IR A M A 4
ARG ANE 1 s, AR A S A 1R
SRS, L BUHER AT 5 o7 ] AR 5 TR
g > Qi 6427 > BEIR IR B 5 50 R J2 3 PR Y
TErfe , P v o5 > B B D RO

Tk
ety 23] %~ Fikeki)
i L) EReks

il T

Top-NfE B4R 7
L e N i/l
<—| Gy J 4 et

A1 AMEATTRIES R ABR

1.1 ZIJEFEITARE

TR RS RGIRI 2 B
2 ] i B 2 AR R R 1Y 2D AT R A B R 4 b S
T EH I b, AN E SR S E R
TR, i — 2B 35 B 2 2 A b = A R 0 AR L 0 = |
PEIR A2 AT N AT B AL A0 B b B O 7 2 )
BAT IR T T i 2] 2 R 2D s
1.2 ZEIJHRIEE

) BRI AR RGN ERA . 2 ) B
SCRESCAS R 46 22 R B AARIS Y | SRy 2 2] 4 At
A e HA B TR EIAAUKE = T 5, AT
Dy fEXF A S IR N AE AT 43 2 SE BB IR Y 48— 3
FlE SRR 2 ST R 5 PR BT AT B AT I T IR
B AR
1.3 thEEIESE

Pplal o g A RGN L . SChiE
PRI o3 AT >0 3 00 g Bl 22 ST AT R, WA SR A 2] 5
TER) 27 2 i i, 24100 ) A 26 38 5 9 2% ) B U, S B
PEAHEAR IS5, A2 2] 3 2 ST AR B, A SE i i Im]
T B AR TR AEAE VA S B0 R A s s M A ) AT, HL
G327 20 X IR A PE 5T SO AR 2 R 2 35

M o SCHCRES >3 47 D Rl A B B 5] 2o 9 SR O e A
ik PR R AR A, A0 2Ry 2] 2 XA 2] BT
B WFZ A 27 T 3 00 B8 R FoAb AT o 9 ELRE 272 2T 3
A1 AR AE R 2 S RGN A B AR L T3 A
R 22 it L ) L P [ T, (0 0 B R i s

2 ENEEMEARETE

2 ) BRI RG E A B LS T SR 2 2] A -2 ) R
TSP 5356 MR TR it A, 78 4 7 el B b o5 08 i
Pk TR L, 12050 3 ok 42 0 2 ) 3 e X I AT o I
Al BIHELE RS0, G R R A 0 ) 41 2 25 R 1 i A
Flsgmm 383k 7850 F 5 HAR S 2] 5 5 B 1 2]
BRI AT, FE T AL 2 > 38 04 2 > i - L0 H A
M E MR TR LB 2 SR A PR e
2.1 FEIERFEHEHE

RGR ARG S GRS R A R, &
SEls 2 2 N S GEIR I PEN AR N now m B R

Rl] Rlz le
p=|t o (1)
Rnl an an

IR n A5 ) F S 55X m A2 GRS
G, P Ry (ie [1,n],j e [1,m]) (RETH#IHF
X2 S GEIR j PR
2.2 HEZIE-FIRBEERRME

— 7T T2 2 PR 10 24 S, BBy
F VS 22 BIHE R K5 53— 07 T 2 2 WS IR ) 5
IR D RTFLE AT B2 5] W TR A 22 it 2 S
FEA, [T B T 2R 4 Te kAR ORI kA% T 3 19 2T
U, DT PO 2% ) 2 R ) IR TE R 3R A A
9 T R b SR BCH FA J h Sfe fy 1e JE, T L
Ay R A A — I A S B o, IS 2 (2) )
A S R TSR

Num,,,,

S ity = 2
parSl y NumLeumer * Numl{es ( )

Hodr ) Num,,, N2> 8 X624 5] %0809 OF i B
Sparsity < x B, Uk BH % ) G5 IR PF-0 55 B 2ok T3 it , 17
3 1) R 2 JRE BR 2 > 5 HAb A ) 3 Z ) s A AH
U, 7 R — R, i A5 22~ AT R
AR AT R KT AN [R) 45 53 LI, S8 05 4 2 1 47 i
KAHAE o FlABIPFHHE R, APPSR 2T
F2]HEWE(B) WUBL(F) 735 (S) I (C) i DUl
I AT R T AN R B0 o3 K, A5 B 2 2D B R S AT
IMH



.36 - HEPLH AR &R

530 &

S(Learner) =1*B +2*F +3%S+5%xC (3)
Horp AR RAT T/ 80k 1,2,3,5  (HIXANME
AW 22 o R D I A TR D
I I A e B S AT R M EDR ST 7 S AT
(SR g 5 22 3 3 R AR IO AT S S (L i
BWTRAR, % IR ) B R sh A2, R A I
P AT AL E AR ) @

Y S (Learner),
oo @)

n
Hdp S (Learner), R @ D2F 2 HIT AR5, n R
IR ) B BB, XRERURAIE T A ) F R R B A5 AR
AIE O T AT RE P A2 FEAS TR E AT I A543, SRS F A =X
e T EREAE o ISP HE
2.3 EIHEEBEER
FEU LI U B v | B AR R R R R R o S
— 2 PEE R D IR VAL HERE DRGSR A )
H Z IRIARRURE (1B, & BUAR B0 B8 42 3 ) E A 2
T HARPE 2= 2147 5 8 T 5 27 2 35 2480 s 4
FAVCRC 24 2RI o ARGER 1 U n A2
2JERE m A BRIRA VTS T A 2] 3 2Z ) B AR R
B BTN Z B A 25 S, O T BR AR
2J 3 WD 53 X5 A 5 45 5 0 AN R 52 ) 38 2ok X AR 5%
ARRLRE B AT E A8 AR AR EE T 33 I 1> B R 1
VOB 212 2 21 3 X BT A BRI - 2 3R 4t R
Pl ) FEX IRV B AR S m 4y i R
7 3 AR A AN R (9 24 20 35 SR ATME TE I R 5% A
RLRE SR 155 7 2 TR B AHLEE Sim (i yj) o BARTHE
IrEN
Sim(i,j) =
X (B - E) x (B, - E)

(5)

Z (E,, _Ei)Q * z (., _Ej)z

Hoh S, S R BRI T VRS S,
RIS, SR 31 % i B j X4 S BRIP4 AR 4
E,., FE,, 5353785 2135 i 1 j X2 2D 605 b (vP5y,
E, Fl E, 5YBIFR24 31 i 1 j b E 22 5 IR i) 37 24
P

SRR (5) MU T 7 Bk HEAT T ke AT
T2 I FTHACE ¢ B BIRHIMET 3 b, it s
(5710 <

z (@i - E,) * (9",,1; - E/)
kes,, . . (6)
J;<%¢4m2* 3 (e - )’

FUBE TS UG , 2 I H bR 2 # o AL E
2J W ARBLEE | SRR AR B o B2 1 n A2 ) 4
R HERR T ABEE Z = (L, ,d e [1,n]} , AXSZ{E#AET
1, RIS ] 12 MR 5 52 2 B0 O, 6 W G > 1] 2
AR
2.4 HEREEFELER

A (6) , FET AWM HFr2E 2 & o MIESR4E,
FEALE 42 a (A0 S EIP A TR & B R
2B TR COVFor2F 20 SR, vT A5 H bR 2 > & 015 1l
MPE RIS, o TR HR2E 2 o XA —22 2] BHA
t €S, WITPE53, B HE 7 28 B0 43 f5 = R RV 33
YE ) Top-N #E# 44 HbR“% 2 & . TR H T
Wt 22 bk HERESE R L X

> sim(j,a)(R,, - R,)

Pre , =R + < 7

ik it Zsim(j,a) 7)
Horpr, Pre; , b R FHOSCHE S0 T 1) 27 >0 25 j X0 %6 9 ke
ERRE k, R CASEMITAr IIE, Z AR
K(6) I EM BRI, HEEd B K H iR
2 jSEAE PR AN 2R 2 B AU P A Rl AR R
A T AR RE B s B BT NV 5 JEAE b HE R A
Heikgh2r >

3 FEMMiEmRERSH
3.1 SEHHE

R B UE SC AN AR RE T A AT S B
Ak TR T “ LiveCourse 7EZL IR F- 57, #I H MySQL
B A A A G PR AR 2 ) BRI AR T T 90 M
T LSRR A5 22 T] 1 DG B G 28 AR Iz 1) 2% ) B
B 65 442 2 FAE 4 A X 900 2 S B,
LT 138 AP, 287 DLIKT F (475 D SCAR BRI
21 73845 % 2 AT R B A A, S g o AR IO B
(B) MUE(F) A E(S) IR (C) X VAR 21 17 5
P e B « 443 BRI 25 45 LA 5 40
3.2 EMEERR

W2 2 FAEN SR h 192 20 47 2Rl i SO 3
5 B T B 4 @ 00 B 18] 3 08 1% ( probabilistic
matrix factorization , PMF) 4t F %5 FHUf 28 o 25 1) #E 77
H ¥ (convolutional neural networks , CNN) 4351 [f] 2% 2]
B DGO VAR S A PR RE . RS A A ] R
TE O S RS VR RE RS 1 23 S WL 7 BRORG JE
A R e R G AR, HdAA T Re il e
F G EAT R ORS00 28 100 R ENARAR A o & R 2
PR] b B — %) 8 s A BB A58 Ay 4 THD 1 TP 4 Sk A 4
KU R T O A Z B R i 5 A T 2R A
45 b5 F - Measure 1 MAE ¥ # 4 B kP, F-



557 3]

SR LT AT RO 2 S IR AR 37

measure {ELER = 28 B S B0 45 SRy, Ho b A =0 F .
2PR
P+R (8)

Hor, PR 2330 3 7R M1 45 2R 1 R AR 4[]
RARRARE: P = X hitw) /Y Lw) R =

S hitCu)/ X Tu) . UWEHE 65 %% 3% 1%

A, hit(u,) FARMELS F I H u, 052 3R HIETE
MR TPz 2] 2 T B, L(w,) RoRFEftss
23] w, W ST BRIRACR, T(u,) AR 2 H
w, FUE2E 2] 022 S R A R . FEAR R S T(w,) =
36, >, T(u,) =900,

SRR R 25 (MAE) H T3 53 000 37 23 1 52 B
PR Z B 25 5 RV FIERE R G4 R S R i
TRbR . AR TL R B E U HE 45 R o0 1
50, 73 MRERIERE BTN 27 2] 5 2 R R & — 2
HAtR AKX F .

1
MAE:WZ‘Pui_rui‘ (9)
ieN ’ !

Ho, N FoRMEFER A ) RIREUR, P, TR HD
OB AR P IR L, FRORIER S RIS
HERA A FE PR AR, SR 9 32 45 S 2 2] 35 24 50 (1 L
— M WEN LA, BE N 0, B, MAE
(B /N RS BRSNS
AT
3.3 ZRSH

S 43 9 18 A TR IR AL 12,24,36,48,60 K
WEANF L MR, @it & 2 AT LUE HSCh Bk F-
measure {E /5 T HAB R A, HA BB HE, £
WEFELE BT s AEERE IR M Ry 36 ZEAT I, T LA
P B g B HE AN BE >0 B U AP AL 4 72 245 S
A2 R SR SR MR BOS T HEXE R Goks
LR E o (FR AR 2 R RS X M (AR 23R
R T 2 AN R G AR, R BE PR A 3 1 RS AT
DR AR A0 von A

0.30

By

F — measure =

0.25
- g
~
2 q
$ 0.20
=
X 4
0.15 F —8— sk
—O— PMFHi:
—A— ONNET
OA 10 1 1 1 J
12 24 36 48 60

S ) B

B 2 RFE A% F-Measure 183} bt

K3 s 1T AR A A 430 10,20,30,40,50,
PERE 24 ) PR 36 MO LT R [R5 45 1 MAE
1B, M4 3R W S Bk 19 MAE {7 A [ 30 4B 48
Bt T AR AR A S U B S P A A I
e RS R G BAR2E S W2 2 Wb, BiE I
SRAEHCR R BN B AR B R AIG , Sk IS I 3
Tt MAE {2 8 AR 5 #s TR . SE 90 4%
H1 Top—N 1 N {H A BB 2% 2] 3 MR BRI N A
2 ) HAE ML AR AR I ZHEFE S R 1Y Top-N.,

0.87

—O— ok
—O— PMFSTIL
—&— ONNG:

10 20 30 40 50
AR FEAEA

B3 REHE MAE &}t

4 ZERIE

S ] 1 725 2 T IR M AL (G B 0%
[ S0, 308 ok 22 ) % SRR VP AN SR | 25 %
VB 3] F S5 STy, SR FE S f AR 0 3 v S B 2
SRR A A, S s R AL T 2
STRRIRAVE AL T 0o L | 9 7 05 SRS B o o AR
U, R T 2 B S W ) A (AT B L
PO RN S8 S AR (T 2 3 2R 41 (4 T RS o4 1
AL 55 | 4 FUAE T R P 0 A Y U 2 40

SE 3k

(1] Z=EH 5k A, SRMGRL. 56T BB A8 5 m) 4 i 4Pk
fesr T iRtk [T ] AR 5 N T4 6, 2018, 31
(10) :921-932.

(2] Z0R, CHZE, B HEREA AR BT S
SEELLT) . APEALE AR 5 K ,2019,29(6) :18-22.

(3] MR, 05 i Ak 1,55 ETIELSE T N AR
AR JHREAE[T] . T RAPLRL: ,2018,45 (11A) :422-426.

[4] ZHENG Jianxing, WANG Suge, LI Deyu, et al. Personalized
recommendation based on hierarchical interest[ J ]. Informa-
tion Sciences,2019,479.55-75.

[5] LEE D H,BRUSILOVSKY P. Improving personalized rec-
ommendations using community membership information
[J]. Information Processing and Management,2017,53(5) :
1201-1214.

(6] EWEZR,MHRAE, 2 5, 4. 5 VIR AT AR K

(T#HF 4 7)



	计算机
	页 1

	计算机
	页 1


