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Fusion Model of Housekeeping Service Course Recommendation Based on Knowledge Graph

ZOU Chunling and ZHU Zhengzhou

School of Software and Microelectronics,Peking University, Beijing 102600, China
Abstract Housekeeping service practitioners’ demand for online learning of housekeeping service courses has increased. How-
ever,the existing online learning websites of housekeeping service courses have few resources,insufficient systematic courses and
no course recommendation function, which makes the threshold of online learning for housekeeping service practitioners become
higher. Based on the analysis of the existing online learning websites of housekeeping service courses, this paper proposes to con-
struct the knowledge graph of housekeeping service courses,and integrates the knowledge graph of housekeeping service courses
with the recommendation algorithm,and designs an R-RippleNet recommendation model for housekeeping service courses that
combines the rules of deep learning technology and the water-wave preference propagation. The objects used by R-RippleNet
model include old students and new students. The old students make course recommendation based on the water wave preference
propagation model, while the new students make course recommendation based on the rule model. Experimental results show that
the AUC value of old trainees using R-RippleNet model is 95% , ACC value is 89% ,F1 value is 89 % ,the mean of the overall ac-
curacy rate of new trainees using R-RippleNet model is 77 % » the mean of NDCG is 93%.

Keywords Fusion model, Knowledge graph, Housekeeping service,Course recommendation, Graph database
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%t ,Intel CORE i5 8th Gen 4b B 2%, f# Fi JetBrains PyCharm
Community Edition 2019. 2. 3 #EF7MK . 37 24 51 B 9 75 50
0 38 3 A A HE IR TR O SR B R R AR L
4.2 EHHEBEERFE

Ef BRI AR LI B B AUC, ACC #1 F1 X 3 1645
TEMN FER 55 R B LE R . AUC # ROC i 2 T J5 /9 1
R, T LASE 28 AUC Sk 4 7 4L 72 4 75 455 84 19 f 45, AUC 9 (8
g 1, Ut R I RR 52 235, AUC FIME S 0. 85~0. 95, 15 B 45 51
R ARG, AUC BB} 0. 75~ 0. 85, 13 BH 45 760 255 S — Jigt ,
i Z ACC =X (12) fiw . F1 H = (13) i 7R

a1y

similarity(v; sv;) =

ot 5 gk

TP+TN

ACC= P TN TFPTFN (12)
B 2T P?
Fl*ZTP+FP+FN (1%

Ho, TP RERGMRE T ZFK BN SRR, ¥ K%
TZRBURS R FP RRERFEME T ZRBURS R 1
WA ZREMFIRE FN REZE LA LK
B S5 AR (A2 BB S S TR R &0 TN RER
GRE MR E R B SRR, B RBA ¥ KBRS
R,

B RHETR VT A 48 B 40 15 R B 28 A0 E — L AT 4 B
2. Horf L SE RS I 3R (Precision) 3 3T 4 4 71 1 YR HE # 19 R
Ty SR B0 R R MR L) I 5 BUMR 55 0 oy 4 4 R
MR IRBIE,H o« FR¥0 . HU XRNAS50RK W
0 u€ U PGQORRITAMEIERBRSREE, ] TG R
AR AR NRBURS R RN Q0 R .

2 P NTw

Precision= “271)” a4

i U3 — fk 37 1 B 3 38 25 (Normalized Discounted Cu-
mulative Gain, NDCG) A 2% 58 X 8 BUIR 55 PR AR 1k 42 51 3 (4
R NDCG By B an R .

Stepl 7 B4 KB 55 R HE 25 32 0 5 — Fh K
R 45 BRFE @ T — MM B G r (D FROR | R SRR
3R A5 R .

G=r() 15

Step2 ¥t KBRS RSN LAY b KBRS R
T BYAH SR M A E - (O AT RN B CGL X (16) i

c(;@K=ir(z’> (16)

Step3 MR 4E K BUR 55 IR AR HE 4 TR XA — AN R
IR 45 RFR @ BORE S PETS 2 - (D L L log, G+ 1) #E 47 38 25 48
WEPFRAE DCG, = A7) R

DCG@Kzilog:((% an
TIRHAR D0 T M AE R BUIR 55 IR R 1 B 2 A5
F IDCG, AT A RBM S IRBMERETI RIIAH 5 F iR
ARG DCG, HE 2 BRE [T 1 25 8 5, IR 24 FEARE AT, ]
e HETE S — 0 258 H AL A G PE A Bk ik 5,4,3,2,1,
Wi LA E IDCG MME A 10,27, IDCG PR AY 3T & ad
Bk 3 s,

Stepd

# 3 IDCG WitE

Table 3 IDCG calculation process

i G CG@K DCG@K
1 5 1.00 5.00
2 4 1.58 2.52
3 3 2.00 1.50
4 2 2.32 0. 86
5 1 2.58 0. 39

At 15 9.49 10. 27

Step5 it DCG 5 IDCG 1 [k {418 %] NDCG, in
KA R .
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DCG@K
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4.3 ZHWHRE

%2 B4 R-RippleNet # % AUC, ACC 1 F1 i 5236 J5
ZEUE DK 110498 2% 51 GBI 55 IRFRIT 23 B Hle 45 R 6222
B L 3] 30 43 7 S 36 A1 L 36 TIE 2 AT A 5 o 6 566 AN SR Cy
RO 15 FiC R 144614 A GRBUIR 55 BRER J0 IR 3% 56 & $5dis
A A

i A R-RippleNet 45 5 (196 i R 7 B a0 F . &
kS 5 Y 2= R S RO, ARG 2 T 5 R R B %R
A R BUIR 55 TR AR 43 A0 A — A R BUIR 55 DRAR HEXE 51
AR BUA R DN R P A KBRS, WGE R 1, |
MHe g 0, 7EFARE O T, = RAEF 2] 5 P R B &5 R &t
i AR T RBUR S IRFEHERE S R 0y KB 55 IR TR,
FXADO I EARR R RGER 1.

BraF X R-RippleNet B 7 #E 77 6 & B 19 I3 07 %8 40
T ER M S IR Y A 5 R N AR 55 IR AR HE R B R
5 AR BUR SRR EFITES  MIEF A EFTREMRS
PR T, X 5K BUR 55 PR AR HE AT A 5 1k 43 Bobm i, FEAR S 10
TAEHERE S R T HESS — LA R B 55 PR AR G4 B 5,
A% ByFE I 5 A B R K B 55 IR AR U R AR 09 41 G 4
Boh 1,
4.4 ZWBHIEE

S BT A R AL 4R Google TR IR A TensorFlow #F 47
STUG IR BT R A SR FIOG R A B 4B R 16, 12 1E T 3 4 AL
o 10X 107,22 KN 0. 02, batch size K/NBEE N 1024,
% 10 %, H P R-RippleNet 4 85 K BEECH 2, KGE T ()
Ry 0. 01, — BRI S0/ 32,
4.5 ZWHERHH

B AR SCHR Y AY R-RippleNet # 5 DKN, MKR fil Rip-
pleNet iX 3 A~ B — 5 B JF 15 XF L 52 56, STgR 25 R Ak 4 Jin g .

F4 IR R X L I 45
Table 4 Comparative experimental results of course

recommendation models

73]
_ H#
4 Fr - -

R-RippleNet RippleNet MKR DKN

AUC 95 95 93 75

#H R ACC 89 89 87 54

F1 89 89 87 70
- Precision 77 & & T X H

H R . . .

NDCG 92 % T FF T X+

FH 3% 4 T 0, 78 B 09 U R T 4 $d 48 1 R-RippleNet
FiA 5 RippleNet #5781 52 56 45 L 4UE — B0, Hovh AUC fHik
2T 95% .43 9 MKR Fl DKN #2737 2% 20 % ; AAC {8
KENT 89% 439k MKR 1 DKN #2857 2% #1 35% ;F1 {4
KRET 89%, 43 Bl MKR #1 DKN #2587 2% fl 19%
DKN, MKR il RippleNet iX 3 4~ H.—f& %l i, RippleNet 1% %1
BRI A 4t L IR B % A RippleNet B/ & R-RippleNet 5
Yy SEA A,

MKy 7 REAT R K 30 AL SEBRAT 6 K 5 K AR &2

30 AL 7 KRR 29 AL AR 209 AL T2 5t R A DL
A B I R-RippleNet i 8 e 77 452 B A 4 1ORS i R
HAE 77%,7 KK % R [74%, 81% ], NDCG {H & & Ny
92%,7 X NDCG {6 N[91%,93%].

HRIE BT R BN SRR IR E S, O T
FL IR 55 IR HE AT i, LR A 51 R 55 TRVRRE HR
PR SR I B L O &R I B A B ) A URRE I i R AT IR A A
>J 7% %] R-RippletNet PREEHEFERI R, I %4 7Y #4703, B
DRSS S TE % AF A T . 6k T8 2 B3t P SRR 4 A5 7 1Y
KRR 0. 77, AR T — L m. T — LR ak g7 58
&1 3 174 S 0 7 4SS T 45 5 R AT A 5T
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