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Abstract

With the development of the Internet and the arrival of big data, the traditional
music industry has been greatly impacted by the digitization of the original music,
which has brought great convenience to people's lives. With the rise of digital music,
major music platforms have emerged, and when people listen to music on music
platforms, they often cannot find the music they want to listen to because of the
complicated song information. In order to solve this problem, recommendation
systems have been introduced in the music field. This thesis incorporates a
content-based music recommendation algorithm based on collaborative filtering, and
designs a music recommendation system with the following main elements.

(1) Similarity improvement based on collaborative filtering. When the traditional
collaborative filtering-based algorithm recommends to users, some popular songs,
which will affect the similarity calculation between users and users and between
songs and songs, lead to poor recommendation effect. In this thesis, we use penalized
popular songs to reduce the calculation of similarity of popular songs, and improve
the accuracy of recommendation by improving the similarity.

(2) Collaborative filtering and content based hybrid. In the collaborative filtering
based music recommendation system, since new users do not have user's behavior
data in the system, then it is difficult for the system to recommend for new users, i.e.
there is a cold start problem. To address this problem, this thesis proposes a
recommendation method combined with content to solve it. Using user's historical
behavior and user tag information, we get the popular songs under different tags and
recommend these popular songs to new users to solve the cold start problem. And the
experimental validation on the crawled NetEase cloud music data proves that the
accuracy and recall of the hybrid recommendation algorithm is better than the
recommendation algorithm based on collaborative filtering and content.

(3) Design and implementation of music recommendation system. The system

was developed on Pycharm platform, with the front and back ends separated, and the
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front end was developed with Vue.js framework, and the back end was developed
with Django framework in Python. We designed and implemented a collaborative
filtering-based music recommendation system to meet users' personalized needs, and
finally recommended songs to users with a more friendly system page.

Key Words: Collaborative filtering; Recommendation system; Web crawler; Cold
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. Netflix Prize 363852 — M FEHER FIRRGE— MG T, XXEHEEN
TN T AN A HE R R G, SR AR IR R IR N AR
SRS YT AR

(1) B

RefpURA BT, RIFRZMEEFRREE R A, EFL LREZA
HEFERERAE A, TSR G %, WK s Fis.

B - RERERE - il
EEEAL EEE AN

B 5. Bk S Uit
Figure 5. Integrated hybrid design.
(2) I47
FEAT IR AT, fa I RARIE RN A, 3 R VA AN A, AR A2 1)
FHEZ ML, & A CRHEESIR, WK 6 fox, Zar AR RfRegd s
b= ikl F e SC

v R \

e
N BARE S

. e /

L IPN

B 6. JATaRG BT

Figure 6. Parallel hybrid design.
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(3) K
TKLIRE, BRI — MEERZN L, &EH—MEERZ G
7. W 7 Fios

/ e~

/ =

o | BEEEL e . —»|  EEEE

B

\ ]

B 7. KRG BT

Figure 7. Flowing hybrid design.
2.3 MRERITE T

ETA R T UM HERE R, R A SR, AR AT SRR R
AT IR o AEABLRE FH R B 5P ah 18] H P S P 2 AT S AR, ThEd
WZ IR ITEEIRE, 5T RN GRS LA G 7k, B R

(Pearson) MR ZRH, N4 (Jaccard) FHALRE DL R ZABLE .

2.3.1 JRMEAHR R EL

BORBARIR R (Pearson) RIRHTEYIMh . P Z 1B LR PEAHORRERE, X
EVEREAE 1 A1 Z 8. BRI R R R N (2-1) Fios.

n

3%, X)(1-7)

Sim(X,Y) = = (2-1)

[S-x) =S -v)

i=1

b, BIP X OWTEE § W X R, B Y MIE i IR Y R,
FIP X AT B P X o, Y TP Y %5,

2.3.2 ANRAEMUE

Jaccard AHALLRE A2 FH SR A & 1P NI H 2 8] FIARALLEE - Jaccard AHARLE HI 115
Tk, WMAHESWRZ Xt R B R A HES W FFETTRE, HILA R T
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50, ARG o a2 7 BRI H AR &, B & EXGZIH K RS
Wt (2-2) fiR.
S, NS, ]
s.Us,|
AR, SARKRE SRR a B HES, S,RERSNEHT b &
T H A AU FEUE S FEIAE 0 B 1 2 8. 4PN H 2 [813A 2 [F RE
fE, MRVZRERSE 0, FRENTRMANAFERRIHE . MUERERER 1,
s AT H Ta] F AR AR

Sim(a,b) = (2-2)

2.3.3 RIZARLE

AR SEATBLE & s P AR AS e [ PR AR ADLEE o SR SZATHBARE 5 £ W 7)1 447
Bk, TR ZREAEUZ, ReZMOETHE (2-3) s,

_IN(ANNB)|
T IN(A*INB)|

(2-3)

Hrf, NA)FRHP ABaeadiraYihEs, NB) W B Bafaid
PV EES . W R AR B MR ZAIE . W, i KEN 1,
SRR PRSI [ BRI AR 1, W, 91BN 0, BRSPS IH 22 B ASHAL

24 REFFRBEAR
2.4.1 HiEmAHREA

i K T Vuejs HEZE W TE, JavaScript HEZ2FEAE F— AN P AL
(IMEZE, Vue FIAZOEE RGVEMEE, AT LUl fa s m) APT SZHLm N () £ HE 45
S, PRI, Vue S48TTFR AR08k SRARELIT RN GBETT 5 U0 4l
= 5
2.4.2 JaumAHREIA

(1) MVC HE42
NI RREHPRMEATER, R KM T MVC (Model View Controller)
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ARG, AR — WL — Pl g (R, OM AR B AR et (R i, A
FIMVC [ H & SE RS 7 8, AT [F] — MR Py mT BUE AN TR R B 3G,
SERN B RIS R . MVC Bl 8 Airs.

B

i
R R Dh
AR B

B AL AL e
s - & 3R RFFAT A
L Ty T P EAE Bl ) AR Y o 7
TR RN SR B BN i
VP ) 2 AR AL H 5k T

DA s cessesues - i

&l 8. MVC 1A RHESE K
Figure 8. MVC architecture diagram.

BB R G =AM OME], SLEASER P A A , MVC Bt
RO L AL BEAN B G AE AR I B b 55 b B, A R Bt R AR A AL 3 . AL IR 2 42
B P ERAE U, AT DAULRARIT S 5E . @AY, IR R 55 FUN i e, AbPE
WSS AR LLACIRAS , BRI oK, JRIR AL 3, st R HoA A 2
THRMAERE. BT RS OHEE, R FERENEIEULEE. 0%
i, R R, B SOEIILERAE —&, LSRR, B
TR P ARAE S, R IA SIS, AeTE LS R P S B .

(2) Django HEZY

RS 2485 5K Django HEEBEAT T4, Django #2& — TR Web HE
28, JRIRZ Web IT RN A B HINELL 2 —, B2 i1 Python HhY, /& Python &
—MNHEARERMEEL, MR 2, ZIERI R R, £l T ORM FZ 4
RSl N B -3 RE RN L R U7 T N iz S

2.5 FE/NG

AR TN PEMFNCRTIAR, A TAREH, TR 732K, REJlE 1L
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Tl FH AHERE T3, 25T R IOHERE S0 U R I e g Sk A SR S HERE STk
TG O F I eI B, GRS T P PRI UE . W dh i) i IR o g
BUARRER . DURARER o BJE TR 1 HERE R ST B T UM AR BLEE T 559, BA
LR G R — BEAREA
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£ 38 ETHRITEMATNE REFEE

FEAL G U F R B S, AAAE T — S m) &, L e AR A5 b RIS
AL P 2 TR 4 2 R AR ADURE B 1 SRS, AR T AR RS R R
B WPRIIESL T, RER T ZIE YR R HEE A, XG0 TR AR
SRS, 22 Fh 0, BRIRARBIESE Foh 0, XFEREIREA TR
BERE R ARABA TS 0 I R, R HE TSR PR A A R R ER A SR B 2 B SR g
B, BIRmRAREWE 9 s,

Fig
Y
HiEUESLE
i
FIF
BiRP » AP RBIFESEE
Y
KHAEmADS, e [ )
Wik E RS 5E »| HERF/MHIRETEE

Y
HEEHF, ERRIANE

Y
T EERITOP-NIEEF LS

B 9. thETIERERAERE

Figure 9. Flow chart of collaborative filtering algorithm.

3.1 ETH P RS R ERERE

SEE BRI M2 BT PP o S 8RS S, F23 A BB, JF
HXX LY hdt AT vF o, SRR IEIE R Edh, AP Praaigvror, sEE
5P Z AU, 2B R P SR s T SRR, 2SRt 24T “ A
PBART R AR 7 EIR ARG
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311 MO P A
ST FH P R T Y45 L B P A 010, ST TRVEEA 9P 2 348t
VEAY, HORRM PRI . g | B, AL R X
& 1. IR v o» 2R

Table 1. Users rating sheet for music.

H Tl a Tl b il ¢ il d I e
M A 3.0 4.0 0 3.5 0
M B 4.0 0 4.5 0 3.5
M C 0 3.5 0 0 3
M D 0 4 0 3.5 3

3.1.2 St AR BT

FESCBRIITEOL T, AR M Z IR IFB0A 208 AR A o R — B i ith 7=
ARATN, FTUARZ IR 0108 0, ERIARSZABUZ THEGZEI RN 0, IXFE
Bs B A THL AL 2L, A S W (R 8 530 S DR I TR)TR 2 AR T SR L (AR
U E, Frel A SEAa s P 2 B ARBUE, A x LR 8, &5
A H 2 A I HER R Z A A TR Y P 3R T H S E L, SR PR i i
o, R - R EHER, W 10 B FLUURE gL i (31 A 3R, i H
FOHLLEERERE W

] ®®

b] @O
c

d] @O

d] ®O0

B 10. s 7 R

Figure 10. Singer user inversion list diagram.

SN P AR RERE W, TFELH P Z B ARLLEE, A 11 Bos
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®® OO
® o 1 1 2
® 1 o 1 1
© 1 1 o 2
® : 1+ 2 o

B 11, AR AR R 1
Figure 11. User similarity matrix diagram.

MRYE FIRFHAEE R RE W, SEFEHE TR, B EARRUE I 1 71340
IR 5 R CLAR SZAHALEE 73 BEER 70 CHRHE 223X 2-3 15 2R 2 AHALEE 7 BE 40D 1521 H
P RIARAEE, BLC P AE, MARBUBERERERT A P C SH P A FHRUE T
HWrroh 1, 5SHP BAEMEIHERS TR 1, SHP D HA BRI
TSN 2, W C P SHAME PR TR . Wea=1/V6 » Wea=1/4/6
Wea=2//6 .

FEAT PR AHERE R E P HE B R B i, SR — et 4R #40
IRZ P Hr 7 xEach, JFHxaiE AT 7Ry, I ALETHE R P AR A,
FERIINHE, 2 BN 2, S BUEATIE N P 18] SRR ABURE & R, AT 35 ot &
B, BTUAARSCRA TSGR TR B T, SR BT Al X A P AR AL RE ) 5
M

RGN TR o248, 8 TSR S p = ga vH AR ABLRE T R — S IR
WA P BB - e, X AR UE A P AR AL, R 82 TR AT,
MNAEZ I el ae A5 b, 28 TR T, AER R A F 4R
SEAS {Python M ITTEFEE ) XA, AT LUKRBOA X AN NI S8R % i /2 AH A
1), BN REZAREIESPIANA ZLELS.

AR AT (3-1), BRARETTah AR B EE

1

W = ENCONE) lg(1+| N() ) (3-1)
» |IN(A) [ N(B)|

AR, g+ | NG)|) RS SRR A A B 3 [H 3k #4126 1
PR B b v ) B BT A T, ARG T A BE b A e P Al b o 45 P P ARLABL R B
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R, NGRS A AT N &5, i 8T, NG BK.

3.1.3 JHGI AR 12 AR

AR IR D BRI L  BRE AU, SRS AT AT P Xt A A VT o (e Al
fIvEsr, RAANX 3-2) i85, Ak, P (4,0 RERE SGEM T A X i
EOCHRTRRE, S(A4, K) RIS SGRAI T A QGEBARM K AN, NG AERH)
& el i 1 A T, w,, R REIE I A FIHI B %R AR
ARE, 1y, RIS SR P B XA § %80, sl P skl 1 345

Puy(A4,7) = Z W5l (3-2)

BeS(A4,K)NN(i)

RSP BATHSE I  C xf ikl a ey d BUMEFFRRE, TR
R 2. ISR

Table 2. Calculate the recommended results.

HHl a ¢ ot d
ARy 2.858 1.837 4.287
ot 5 PR 2.061 1.325 3.092

Mg B, AR SRR A RA DO, I A& 5 R T A AR Bl
TSI C X APRIT 0 it 0 i 3 R E LA, R SR PR B TH SR A 2 [ 45
R A YR ZE B .

3.2 ETYdthFE & R R RS
3.2.1 RS- T e R

TV FH P - B T R e A s o AT i o e A 0 R R T IR R it H 2
BATGEE, VRN P FRFE Y. . P w i s R R T RF A
MIcE 5 1, WA Tl VTSR RIS 5o Gead #d Ak B2, HE 4 5 40 [0,
51, N3k 3 Fiak:

21



PLEAB AR SRR TS, AW RSB —FEHNE.
B RREAERA, BiA: https://d. book118. com/37511433222
1011103



https://d.book118.com/375114332221011103
https://d.book118.com/375114332221011103

