w7 FE e ek
B T i L 2009-14-9-4-2

ERl=

H144% H9%%, 2009. 9.

1
.
ra
0F
I

oj2{'d AlAR0lAM =2fel HIEL Z=te Y

o, FA" AEY, 224

Collaborative Recommendation of Online Video Lectures
in e-Learning System
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Abstract

It is becoming increasingly difficult for learners to find the lectures they are looking for. In
turn, the ability to find the particular lecture sought by the learner in an accurate and prompt
manner has become an important issue in e-Learning. To deal this issue, in this paper, we present
a collaborative approach to provide personalized recommendations of online video lectures. The
proposed approach first identifies candidated video lectures that will be of interest to a certain
user. Partitioned collaborative filtering is employed as an approach in order to generate neighbor
learners and predict learners’” preferences for the lectures. Thereafter, Attribute-based filtering is
employed to recommend a final list of video lectures that the target user will like the most.

AKX} 7|8t #oi& ofnk(User based Collaborative Filtering), &A1 7|8t oTk(Attribute

» Keyword
based Filtering), &8 A|AEI(Recommendation System), Ol2{d(e-Learning), HIC]

2 ZZ=HVideo Lecture)

- ®1xI% : stolof
« E12 1 2009. 07. 28, AAIY : 2009. 08. 27, AXE™Y : 2009. 09. 04.
*oleljstm AREET  oleldn JRAFE AT O doludtn REET s



86 B FE RS H5GE(2009. 9.)

)
=
frll

X o

1T ofl

S o

oﬁﬁ

Rl

o Ho

Rl o

o

5

o >

Q.

&<
A o]S 3 ol AEl=e] 7
o] QB L
Algshe Al|EZF T80 glen, ol A= Al
UEtEe] 43S Al S48k 1 A =
dell 234& gt ik, ol wet dEAEe Sha ws

o= Ale] Baol e wE X2 % s 5 Y

N
y
&
=
O
i
2
off
ol
o

=]
i

A Addfsle] gsgshe Aol ThesiAla stk 22k}l By e
S ATet e dEAQ 9 ARIER, EBS a5 W
7

3} w7} 28], 2%, YBM A4 5, A3 SDS e
T 5% & it ofXE dA Pelle 78S TR »
5 ARJEZF EAlEkaL, o] W& A|ESL aHrel A
Az vg e AHES Mdsln et ST 280 uS
Afo|EdfA] AlFels BT AREL g fE drlzo|n
2, FFAEE A2 HgoR zRlo] daks T AAE F
7] 9180 W& AlRME &H[E ), widel| FgAte] S|
M e delzrt AT v} AMgeRA] S AR2ERT
71 HozM, elzo] YulE ZesiAl Hcoth ulehA
TEAE NG el2Eo] AFH R Fed § glon, g
sAAE Bagk 2d=E Feta was AFE T A
vzt Fash HAck ofefgh a7l wet SRl Al e
3 ARE AFsl= 4 A28 (Recommender System)©]
A= 2 glet. @A dsiEo] Sl AlelEQl EBSO 7%
A9lel BAE AHEE JE T AR vl S|
AANAAN FRsE. T A SDS HE] Auio] 7%
FAE] AL vEoE QY] et 3 s HA
Bjo] el A E Aol AlFdtt. o|gf 2o
21 M|t L. AHE A g3k AlIESL 7%l
ZA o] ohd dithare] Al AE=e
AMgeit) aEjEg B ssapt dete e
285 & 843} A7 oA & s daljoket EAl 2 ol

B =RoME ozt #AINE dide] H8l F Al
dolA 7P @] AT ¥9d dFH(Collaborative
Filtering) ¢ 4 713 &2} (Content-based Filtering) &
2 g3tuAt i}, YA e Adze] oA Fu) 7]150]
U AR 7188 o] 83te] Adlshs Whigola, W€ 71u o7t
£ Aelzo] Y45 gefaie] Al ot (1), E =&
e vt RS SgAllAl F-E T el At 71
Hhe] AHA AAE Wsie] Fel B4 F A wet

ny
o
=)

L
R
T
2 oto rfF rfo oft 1o o

e
N,

[
d rE Y

Sl Aamst vlrle stel 42 aelgle] v
A8 Az FRe v JaE T St
e g e BHE FRen W2 AT F Ao

N
i\

PYS F WA T ve Y3 el2ES 33U 19
2 ulcle. kel 43t Wkl L HlE e HHE $43
o 49 N |

7] BlRES SgAllAl AlFa) Fot o]} Zo
T

o

N

w2 ve 2 Al 232 F3 Al zEs
o] ¥4H oAztel W87t ofztel] gk w7 A4j3} &
A AL EclA o] S el dielA £4isto]
Nt Al 373Me 94 oAteh £4710ke

A= Aol
ol 2E o] o] SFA A FEe 2ol vl AHE F

Alzgle] AA gl el die) AE Aotk

199249 Goldbergell <Jal At 3 Az
9] & nE ofldlE B} 7 22 & Y=E =9
Av 259 75| 7]l on] gle ofoldlE Al
o} o] 3 A=’ AL A HESL] AL-g-g
F okt ARERRe] Tl FX AW Anirt @i
<& 5ol 2 2y 59E 9EE 4 sl
Aol 54 AAZAY Aol ES] FHAH|AE olEo]
Ao BHE dojA| & 0|52 A7 At 1] Mg
8- AlRte] Al e} S7tsle] ThE AR Ale|ERO A
- ZARAl 2 Bofth, ole} e 1 HI= HAPIA
AdelM wAe] FEEE A AT FHAI RO S
o A= 715 AFsHA Erh2).

FH A" A Az #A Fuf 7] Fo|u}t AL
715& olgdtd d¥ste ddAd A= (Collaborative
Filtering) ¢} Zel=9o] ) 4-& vlelale] Adsle W& 7w
2H(Content-based Filtering) 2 W= 4= ATh(1).

feown #y

L)

i

e R
=

ol
e

F

2.1.1. &N ofz

A Avke ARl W MRS dlSsh7] 918 At
AH8ALe] oldE ARgslel At RS AlFshs el
= ofoleel] i AHEARES] o2 wlolEulo) el A5t
of 5% AH8Ate] 5% ofeldle] gt P7t ghe o5 & o)
54 AHgAeh AR ALBARS S Ak AL A8 <



J Azdd A £l vt e 2l

AL RzBe] Bk g o2 BrH3)(4). AEAAC
o3 ALgAtel HBE [Ee T the Al»%xkgA Gk
2o} vl@al) He o)E Eal ARE oslel] Bt = B

Qg Quo] v AsEe] FUAFE Falo] A ALEA}
71 AH8AE Aelel 715e] frabgat aEe] sl Flu
Bo] e HEEE dSHE FRA A A cl3telel
AZSP S Releks), g Sol, 39e] AH8A7} 474l
2zel el 1041 54 Aelel A4 %7K rating) AekaL
SR WK 59 AR 54 ololelel taly o7
& FABRE 1Y B PEolth E 1o gecls A9
oluth ecdolsh B fARIHE AL 338 4 Uk, e
0|7} ok} W7k ke Tl T el 2E Aol nt
o8 Pz Aol § vekn # Qe olsh e
o %8 Rl v YA olzolct.

ol

oL rlo o2 ©
1 o2 r[o

ZZol| chEt ot of
1.

1.
able 1. Example of learners’ evaluation
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Algorithm 1. Extraction of candidate video lectures

belaes A

Input: target user, u: items not rated by user u,
Lys a number of candidated items, M; a number
of neighbors, k;

Qutput: a set of candidated items for user u CM,

01 candidatedltemsGeneration(u, L, M, k)

02 foreachj e L,
03 s < subject of item j
04 forv<—1ton
CRI(s) < a set of items in subject s rated
05 by both user u and v
sims(u,v) <
06
07 partitionedPearsonCorrelation(u,v,CRI(s))

Sort sims(u,v)

08 KNNs(u) < k nearest neighbors to user u
09 according to
10 sims(u,v)
11 for each v € KNN;(u)
12 avgs(ry) < the average rating of user v in
13 subject s
14 pr < pr + sims(u,v)x(r,; - avgs(ry))
15 p2 < P2 + | sims(u,v) |
16 avgs(ry) < the average rating of user u in
17 subject s
Pui < avgs(ry) + pi/p;
for each j € L,
if puj = among the M highest values in py,*
then
CM, <~ CMy U {j}
return CM,
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Algorithm 2. Recommendation of video lectures

Input: target user, u; total item list, |; candidated
items for user u, CMy: a number of recommended
items, N; a number of most similar items, k
Output: a set of recommended items for user u
TopNu

01 recommendingltems(u, |, CM,, N, k")
02 for each j € CM,

03 for each i € |
04 attri(i, j) < attributeSimilarity(i, j)
05 Sort attri(i, j)

KMS(j)) < k' most similar items to item j
06 according to

07 attri(i, j)
for each i € KMS(j)
09 scoreyj < scorey; + attri(i, j)xru;
10
for each j € CM,
11 if scorey; is among the N highest ranking
12 score in

scorey,” then
TopNy <= TopNy U {j }
return TopN,
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Table 3. Evaluation of decision support accuracy
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Table 4. Experimental result for MAE

k 20 40 60 80 100
UBCF | 0.3806 | 0.3722 | 0.3730 | 0.3783 | 0.3802
PUBCF | 0.2929 | 0.2884 | 0.2942 | 0.2999 | 0.2999
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Table 5. Recommendation result according to a number

of similar lectures
(Neighbor=40, M=15)

10 15 20
K | oy | Ry | | o | 3
a ol d ol 1 o
2%t iy 2%t i 2%t i
2%t 2%t 2%t
relevant 521 569 520 560 496 584
irrelevant 8 438 9 437 9 437
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Table 6. Recommendation result according to a
number of similar lectures

(Neighbor=60, M=15)

10 15 20
k x| TR | ay| Ty |
ol=| ol=| olg|
2%t - A 2%t -
2%t 2%t PA
relevant 531 549 538 | 542 519 | 561
irrelevant 7 439 8 438 7 439
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Fig 3. Comparison of recommendation performance
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