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Personalized Recommendation Algorithm Based on Recent Neighborhood Recommendation and
Combined with Context Awareness
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Abstract Aiming at the problem that the traditional context-aware recommendation algorithm is not accurate and the
applicable environment is limited . this paper proposed a feasible solution. It can find relevant media content based on the
detected context information, which is more effective than relying solely on feature extraction. First, the context data and
the search information are used to identify a hidden relationship between the selected context and the user’s interest in
a particular context.and a recommendation model of the unknown ranking is constructed. The contextually perceived ra-
ting of the user’s expected ranking score is then calculated by using the given contextual list. The user’s situation is
used to participate in the selection of new items so that the detected situation helps to facilitate the search for related
items. The optimization function is further used to maximize the average accuracy (MAP) of the result recommenda-
tion. The experimental results show that compared with the more advanced algorithms, the proposed method shows better
performance than the traditional collaborative filtering algorithm,and the absolute error value is reduced by 1. 8% and
1. 2% respectively in the recommendation accuracy and recall. The rate is also superior to the two comparison methods.
Keywords Personalized recommendation algorithm, Recent neighborhood recommendation, Implicit interest, Context
awareness
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Table 2 Performance comparison of three recommended models

Wk n=>5 n=15 n=25 n=35 n=45 n=>55 n==65 n=175 n=285 n=295

KX F % 0.782 0.0070 0.759 0.745 0.736 0.741 0. 744 0.742 0.743 0.746

X [20] 9 8y 77 % 0.785 0.766 0.757 0.747 0. 740 0. 744 0.745 0.747 0.747 0.749
Xuk[19]d 857 3%  0.786 0.785 0.766 0.760 0.749 0.750 0.748 0.750 0.752 0.753




54

SR o A5+ ) P e 30 408 Jul A L 445 5 15 5 SR 8 A PR A Bk 239

RS2 Y 5 RN R . B AR A 3T 48 K0 4 BE 5 32
W 47 R0 ) ORI 2 B IE A GBI SE R
RELAT 30 80 g 5 0 ) 0000 RS 50 2 O 25T BIE T A Y 30T 4
V53 A T P B 4 0 B2 FAT S Ml 4, 5 T 5 B 8 BB R A
2% o T UE 4B B I AN BE — R SE SR B, 3T AR B0 KA A2
T EUR Y TR T 23 45 SR 00K L IR A B 2 ol T R R O 4R AR
B 2, P 22 6] Y 2 S M 3 9 8 O, R T R WA T 0 kg
JE . 25 BT BT AR AR /Ny T B AR BBCHE A9 S [ 4R AT 4 2
i LA Il 204 TP P ) 20 TR IR 0 o TR 2 i A L i
— 5 SEBR N R 2 B R AR S
4.3 MEEBEHIFTRILE

HT AR SCHY I 58 48 BE Ok B T4k 2 bR e, It 5 R Sk
(19T B 7 ¥ 5 AR SCBT 2 11 B BE B R AT LE . SCHR[ 20 b A9
TrERM T AT i AR HAR T BT 016 ) 56 B A1 20
i ThAE . I THZMA M IS G HF Em M. H2Hm T &
il 35 7 VA T A BN S T A A B R B LA B TR HERE 51 R
Hh R HE 47 107

—#— XHRO9F
—e— XHR[20]%
—A— AX ¥k

# 73k
B
02[

L L L L L
0 01 02 03 04 05

B %
Kl 2 3 FMARIETE Last. fm 086 4E b Y A 3 5858 2
Fig. 2 Recall rate and accuracy of three algorithms

on Last. fm dataset

P&l 2 v i 78 ARG W 8 R Tl 3 T 4 3R R 2R I H A4 %L
it (top-k) KA R E g vE g, B &M Rk
SR AT 1 AL RS o R R Tl S, T e G i Y AR AT 10
(AR R e e R A ER R R L R SN R AL
FRASEE AL T HAB SR . 2 p (EI e, SCRRC19] T /g 77 %
SCik [ 20 m Y 77 ok AR S5k ARG R BE R A Il R s AIR .
YIS L FEWT 1 A7, 4R 307 ik b Scmk [ 20 ] mb 9 I 9k 0 RS 1 2 42
T 2%, WSCHRL19] T Y J7 i AR i B 4R i 17 3045 b Ah AR
SCOT R SCHRC20 ] v 9 77 25 RS R R v 406, b STk [19 ]
BT RS = 7%

i PTASFC XS ¢ 450, A SCE L (M=0. 099, SD=0. 002)
ST (19 75 ¥ (M=0. 086, SD=0. 002) [ 4% i & £ 15
WEXEF,0(9)=2.26,p<<0.01, 142 Ay B ¥ 5 k(19 ]%
B J7 WA B B R L3 b0 L AR Ak B e it W M, /D
Pp<0. 01, AT L AERE A B O TH 9 = B0 5 Sk [20 ] i o7
WA 2R HHPABX K%, AL H R M=
0.395,5D=0.009) F1 3C#k [ 20 ] (19 J5 ¥ (M= 0. 356, SD =
0.008) 1Y B B RAFAE B F 2 H,0(9)=2.26,p<0.01, 4K,
AT R S AE G B AR AR T AR A MR RR L B g
SR, SCHR20 ] 1 0 1 FUA ST 3R AT SR T BE S P A
T HE A2 AN AH DG 30 L AR A SO W ok T L SCk[20 ] v iy
LB ZHAHKEIH ,

i F1 & Rk g PERE , 02k 3 T8, Y4 k=1 N,

A ST 4R G AR B 45 R B SCiik 201 H By B R SCRR 19 1R
B 7 9 1 45 T A3 5 3. 24 % AN 4. 48% . 4 =10 B, A S
B2 Y 5k 0 45 SR H SR C20 ] F (9 J 32 M SCHR 19 Fp iy O 36
B 25 523 588 0. 57 % F1 0.53%

23 HMITEE top-1 A top-10 1 F1 J& i

Table 3 F1 metrics for each method at top-1 and top-10

CBL7 2 %)
V3 =1 r=10
Xk [19] 4 &y 77 & 18. 32 8. 44
Xw[20]# 9 7r #% 19.56 8. 40
KX F & 22. 80 8.97

BERIE  BE AR EIRAR 55 BT A BN
JH AT U 72 R LSRR E R 2. AX
SR T SRR AL A R LA B P O BT BT RE A L AR
A G R A B T — AP TE TR R AR p R ST
Tt H A 58 04 224> 2 JEE AR DG 10K A 98 75 i 47 B9 BT RS R . AR ST
P A 5L R A2 U 20 0 45 00 B R TR L R AR
AR BT B . B Ah SR IE W] Bk TR 4R R AT S T
FHE ST AR G H B ROy R HE T A AR IR

IR J5 X S A5 R TN L BT L S5 SR R SO AT
A% G 14 B ) ol 208 B T 9 B A 4R G A 8 R A ]
MTIRE G TR, R EMATZHENER.
LAt — 58 A SO 1%

£ % 3 W

[1] JUNG H,CHUNG K. P2P context awareness based sensibility
design recommendation using color and bio-signal analysis[ ] ].
Peer-to-Peer Networking and Applications, 2016, 9 (3): 546-
557.

[2] WANNENBURG J,MALEKIAN R. Physical Activity Recogni-
tion From Smartphone Accelerometer Data for User Context
Awareness Sensing[ ] ]. IEEE Transactions on Systems Man &.
Cybernetics Systems,2017,47(12) :3142-3149.

[3] GE G L,YUAN L Y, WANG X C. Personalized user interest
modeling based on context aware[ J]. Application Research of
Computers,2017,34(4):995-999. (in Chinese)

BRENN R Ve 2o, TG BT BRI Y P A P A 2% e A A
LI, HBHLRE BRI . 2017, 34(4) :995-999.

[4] LI F L,CHEN D X,LIANG S X. Research on Personalized Re-
commendation Method Based on Semantic Association and Con-
text Awareness| ] ]. Journal of Intelligence,2015,37(10):189-
195. (in Chinese)

ZEWUAR, BT 2 R B RE T IR SCOOQ TG ARIRG S SR 1 A 1 AL 3
7 BRI, A4 AR . 2015,37(10) - 189-195.

[5] SHEN N Y,LI Q Y. Personalized Recommendation Algorithm
Based on Context-Aware Technology[J]. Computer Systems &.
Applications,2017,26(9) :135-139. (in Chinese)

W&z BT TN B A A e Sk L) T AL R
SE B H,2017,26(9) :135-139.

[6] LIANG Z Y. Research and Application of Personalized Recom-

mendation Algorithm Based on Context Awareness [ D J.

Taiyuan: North University of China,2017. (in Chinese)



240

i BN R

2019 4F

(8]

9]

[10]

[11]

[12]

[13]

(14]

e T E BT RN i A P A RE S R 5 5 M AT LD K
i A KA, 2017,

ALHAMID M F,RAWASHDEH M,OSMAN H A,et al. To-
wards context-sensitive collaborative media recommender sys-
tem[ J]. Multimedia Tools &. Applications,2015,74(24) ;11399-
11428.

CHEN J M,CHEN M C,SUN Y S. A tag based learning ap-
proach to knowledge acquisition for constructing prior know-
ledge and enhancing student reading comprehension[ M]. Else-
vier Science Ltd,2014.

LIJ W,LIU Y L,QIN X L. Context-dependent Double-layered
Data Model for Indoor Space[ J]. Computer Science, 2017, 44
(8):187-192. (in Chinese)

A X TR R/ — A SR A O U & A S [ IR
BLT] MR, 2017, 44(8) 1 187-192.

LEE H S.KWON S Y,LIM J H. A Development of a Lighting
Control System Based on Context-Awareness for the Improve-
ment of Learning Efficiency in Classroom[]]. Wireless Personal
Communications,2016,86(1) : 165-181.

LIU B,LI W S.Indoor Positioning Method Based on Cosine
Similarity of Fingerprint Matching Algorithm[ J]. Bulletin of
Science and Technology,2017,33(3):198-202. (in Chinese)
XUPK 230 BT A 5% R B BE B 48 BGOSR 1 9 = 9 E N T TR
[J]. BHE R ,2017,33(3) :198-202.

CHEN D, JIN D,GOH T T, et al. Context-Awareness Based
Personalized Recommendation of Anti-Hypertension Drugs[]].
Journal of Medical Systems,2016,40(9):1-10.

HAO D H,GUAN W G,ZOU L J,et al. Fast virtual grid matc-
hing localization algorithm based on Pearson correlation coeffi-
cient[ J]. Journal of Computer Applications, 2018, 38(3):763-
768. (in Chinese)

HRAEAE Y AR 4. T Pearson A1 ¢ 5 Y P i 1
o0 A D g R o 35 L0, S HLAE . 2018.38(3) - 763-768.
ZHANG J,ZHANG C,ZHU Q S. Adaptive Nearest Neighbor

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Algorithm with Dynamic Neighborhood[ ]J]. Computer Science.,
2017,44(12):194-201. (in Chinese)

T SRR R PR A — B B AT B A AR R Y B 3 R 4R R
BRI PSRN, 2017,44(12) £ 194-201.

SUN B,LI L,WU X,et al. Combining feature-level and decision-
level fusion in a hierarchical classifier for emotion recognition in
the wild [ J]. Journal on Multimodal User Interfaces, 2016,
10(2):125-137.

A H K,B M P. Template Extraction from Heterogeneous Web
Pages with Cosine Similarity[ ]J]. International Journal of Com-
puter Applications,2014,87(3) :4-8.

WANG W,JIANG Q,LV T,et al. An improved text similarity
algorithm research for clinical decision support system[ C]// In-
ternational Conference on Cloud Computing and Intelligence
Systems. IEEE,2016:155-159.

CHEN X.ZHENG Z,LYU M R. QoS-Aware Web Service Rec-
ommendation via Collaborative Filtering [ M ] // Web Services
Foundations. New York: Springer,2014.

KURAHASHI A M,STINSON J N,WYK M V,et al. The Per-
ceived Ease of Use and Usefulness of Loop: Evaluation and Con-
tent Analysis of a Web-Based Clinical Collaboration System[]].
Jmir Hum Factors,2018,5(1) :217-230.

SHI Y,LARSON M,HANJALIC A. Mining contextual movie
similarity with matrix factorization for context-aware recom-
mendation[ J ]. Acm Transactions on Intelligent Systems &
Technology,2013,4(1) :1-19.

ZHONG X Y, LIU Y B, XIAO Y P. A user recommendation
scheme based on similar community and node role division in so-
cial network[ J]. Journal of Chongqing University of Posts and
Telecommunications ( Natural Science Edition), 2016, 28 (4):
525-532. (in Chinese)

BRIDETE X B, 2o M. — A L T AR AR AL R A A R A3 B
FEAE P2 T R 7 SR L], PR B R 2 2 4 CH AR B 0
2016,28(4) .525-532.





