
基于内容的音乐推荐系统研究
Content-Based Music Recommender 

Systems

İıǐ



ÙĹƌȷ

1 Ɋʊǯ|ȷȩƢ

2 ĕÙģǹȄǣǠ

3 Ğ©ÙĹǯʅ¡ƊȯȒȜƽɧ

4 ʅ¡ÅāġǤĞǺ

5 ɊʊǯşèňÁ

6 ɴʊrņƨ



1 Ɋʊǯ|ȷȩƢ

ɻǵȣțŽƬǯùņčŗǨǯơøh­´ļżʅ¡čǗɑʅ¡ǯƙśŋȗùǧ§ƹ•

ƫŭǯûðh­´ÿ³ė·¿ƛɵč·¿ĘǝƏĉčǁɒʅ¡d­´ÿ³°ȣțʅ

¡ȒȜėȕǁɒŸpɛʅ¡d

{§ƌʎʅ¡ȒȜǯƧìɏɲhʅ¡ȒȜq®®ƟŏîǨŹįÌčºɝĳ´Đǀǯ•

ʅ¡hȧƤʀȷƹƇǨŹǯǁɒ¤ŲčđĪhćǨŹƊȯǨŹǌƦǁɒɟǯ±´Ƥ

Đǀǯʅ¡d

Īǯʅ¡ƊȯȒȜŗɇȪĥŏîǨŹǁɒæ±´ÿȪƤĐǀʅ¡h£ŗɇȪĥŏî•

ʅ¡­ùŌĳ´çÁǯʅ¡dɢŗɇȪĥŏîʅ¡ȒȜǯƁƦȦĶǣ±´ǯǰƶd



1 Ɋʊǯ|ȷȩƢ

ºȜʅ¡ƊȯȒȜǯƊȯƙǎɭƟĞ©áƱǨŹǁɒ¤ŲŸòĄ•

ɟǛȎǎȋĤǾƙśdƠǞhmyĪǯĞ©ÙĹǯʅ¡ƊȯȒȜ

¼ ŗɇƟƤĪǯʅ¡ƊȯȒȜd

ÖÙĹƟǨȾȎƭáƱčǤȽʅ¡dŔ³ǅ{ĞǺćǨŹƊȯƘ•

ǯÿȪǨŹƤĐǀǯʅ¡d°ȧɤmǆƌʎʅ¡ƊȯȒȜǯɏ

ɲd



2 ĕÙģǹȄǣǠ

ėĞ©ÙĹǯʅ¡ƊȯƙʄhǲÔǯƕǡɜŁd

½ŗɇɉɢƟƦƓɲǲşÿȹǯĞǺƙʄǯǹȄhē{ŷ´ǌƦ°¨ɟɣƙʄ

ǯǹȄdēǅhĻɣƙʄǯÙĹǶ~ǦŁd

ǣƦǯĞ©ÙĹǯʅ¡ƊȯƙǎĚɾzė`Ğ©ʉɍáƱǯƊȯƙǎaƙʄh

ôĿƓĮʅ¡ǯǐšÅāɚƆŶǨÂǨƴǾšśȵǼǯʉǢÅādÚ³ǅ{Ğ

Ǻĵ}ʅ¡ǟŤhɤȧɤȴʅ¡áȑɤȴƊȯd

ɣmĞƫǯǟǝÛĵ§ɣǾȒȜǯĢƮřd



2 ĕÙģǹȄǣǠ

Ô©ʅ¡ƊȯȒȜhŷ´ėƵɶæǯƕǡzǳæ§pʄnǾƙǎd

ËɰĀûƆƙǎhïƀËɰĀûƆcŪɫËɰĀûƆûƆd•

ŀǐáƱƙǎhÿ³ȽÛËɰĀûƆzʉĝÅŰzǯƛĝÅŰwħɴ•

ʊd

ášƙǎhĿášȞƓĵ}Ŷʅ¡ǯǟŤd•

Öĳƙǎl•



3 Ğ©ÙĹǯʅ¡ƊȯȒȜƽɧ

ȒȜǰƶj•

{ǨŹƊȯ±´ÿȪĐǀǯʅ¡d•

ƸŨɴʊj•

ʅ¡ǲ¼ŭřɲɴʊ1.

ĵ}ƘǯǟŤŔƌßmǾƘǯǟŤƌúƻƳŸƙǎd•

ɣÿ³ÂǨxǾƙǎjmǾƟĞ©ƴǾŅȓǟŤǯǲ¼ŭ»ȾhýmǾƙǎƟė»Ⱦǲ¼ř~èĻɈ}ƶɁȅɵɤȴ•

ƞľdƥĆhÚĿxǾƙǎȘăd

ʅ¡ƊȯȒȜǯȘưɴʊd2.

ėƤʎǯſɎŅƿohʅ¡ƊȯȒȜÿ³ȶȽɯŶmyƊȯȣțd•

Ğ©ƊȯȣțǯáƱȵƜhmy

ˆ«

Ɗȯȣ

ǎȘ

³ȶ

h

Ɂ

ˆ«

ƙ

¡

ȣȯȣ

Ȝ ³

Ɗ

x »



3 Ğ©ÙĹǯʅ¡ƊȯȒȜƽɧ

ƊȯȒȜǯ|ȷǟǝj

ĞƫǯƊȯƙǎjƟƹƇǨŹÕɕ Iuih°ÿǨǯʆǰɾI={ •

i1hbhin}z{ǟĵǨŹʇǕmyʆǰĭɾ Iuad

ʅ¡ƊȯǯǟĵęƢjǒíʆhôǨŹşèÔǑǯǟĵʆǰhǒíʆɪ•

Őÿ³ĵ}ŶşèǨŹǄėƏĉǯmyƣǰdƊȯʆǰǯƓɲŗɥŀ©

ʆǰǯŮƓd



3 Ğ©ÙĹǯʅ¡ƊȯȒȜƽɧ

ʅ¡ƊȯȒȜǯƊȯƙǎ•

Ğ©ÎƓƇǯƙǎfMetadata-based Approachesg•

Ğ©ÙĹǯƙǎ fContent-based Recommendation Approachesg•

ǘăƙǎfHybrid Recommendation Approachesg•



3.1 Ğ©ÎƓƇǯƙǎ 
Metadata-based Approaches

qÂǨǱƉ°ʅʉÅāƊĽßƯǯʅ¡ÅŰhȧƟÂǨrǟĵǯʅ¡ƣǰǲ•
ÔǯÎƓƇf­ƕÅŰgɤȴǯƊȯd

ɣªÎƓƇïƀjʅ¡ǔǓcƶȌcȬƬĸcǂƣąȀcǨŹȋȓȋÎƓ•
Ƈh£ÿ³ïƀʅ¡ǯɐ¦ɲcƍƐƿƓŸɘɟǢȋȜȾÅŰd

źƦĞ©ÎƓƇǯƙǎɭƟĞ©òÁǯƙǎhē{·¿­ɭqȪĴƔĘɆɯ•
Ɣyʅ¡uǫd

ÎƓƇƊȯƙǎǯĒǾȑĜ•
Ğ©òĄɟǛǯƙǎ•
Webƃƈƙǎ•
Ğ©ƶȌǯƙǎ•
Ğ©sĸǯƙǎ•



3.2 Ğ©ÙĹǯƙǎ 
Content-based Recommendation Approaches

Ğ©ÙĹǯƊȯƟmǾǱƉáƱƓĮĻɎÙĹǯƊȯdɣǾƙǎţţǨ©Ė•

ÍcȺʉcʅ¡ŸǪĭĖ¥ȋƓĮĻɎǯƊȯdÖĞƫƙǎƟ°ƓĮĻɎz

ƌúƦŴ}ǯƓĮǟŤŔ¬ǧÿǤȽǯĻɎȵǼd

Ğ©ÙĹǯƊȯǙȫ©ʆǰ~ɵǯǲ¼ŭdēǅhƊȯȎǎÿ³áŶxyǆ•

ʍd

ʋÐh°ƓĮĻɎǯÙĹzƌúǟŤhŔĿɣªǟŤȖă{ƦŴ}ǯĻɎȵǼd•

Öƿh{ɣyĻɎȵǼĵ}myȉă­ȑŵǶǟǝʆĻćʆfitem-to-itemgǯǲ¼•

řàƓd



3.2 Ğ©ÙĹǯƙǎ 
Content-based Recommendation Approaches

Ğ©ÙĹǯƊȯƙǎǯ¹ǝ•
qʀȷÎƓƇtĴÒÿŻņǯhÿ¬ǧĴÒƪǶǯčƪɄȓǯǂƣƊȯd•
ǧŶǯƊȯėƴǾȂřoƟķȹǯhqÈć©·¿ʆǰd•

Ğ©ÙĹǯƙǎǯ|ȷȢǝd•
ƚǎƅƄ·¿opƕÅŰŸƕðÅŰdþȪ°ƓĮĻɎǯÙĹzƌúÅŰhŔǨ©ǧ•
ŶŚɀd

ėĶəzhɪŐŦɽƌúčÏáĘĿƓĮĻɎÙĹÙǯÅŰƞľæŵÕɕǯƦŴ}Ƌ•
ɧd

ēǅhĞ©ÙĹǯƊȯƙǎǯ|ȷɴʊƟÖƊȯɏɲǯ

Ö

`o

NI

Và
SÖ

ƚ

NŽQ…[¹v„N;

v„

•(ƒP•(

OUNI

N;ƒP•(‘ÏǯÖ

Wú

Q…

f/

N;‰••î˜˜

S�
Vàeà

\�



3.2 Ğ©ÙĹǯƙǎ 
Content-based Recommendation Approaches

Ļ©ȺʉcƕƫcĖÍčʅʉȋʈĝhī¿ĵ}mȖăɨǯǟŤ•
čǲŗǯǲ¼řàƓ¯ƟmyƦťǹȄǯɴʊd

ƫɊʊȷÔǑǯʅ¡ǲ¼řȎǎčʅ¡ƣǰǯǟŤȵǼǯĵ}³•
øǲŗǯǲ¼àƓd 



3.3 ǘăƊȯƙǎ
Hybrid Recommendation Approaches

ǘăƊȯȒȜǯŬųƟĿxǾŸƤĤƊȯŽƬȘăɔƯh³ȰŧƤĪǯŭȪhĄƛǗɺŘ•

ŅƊȯƙǎǯǟĵɴʊd

ėʅ¡ƊȯzhǘăȒȜɢǌƦŧæŖǏǯǹȄdėƥȍóǯűÜphĿĞ©ÎƓƇǯƙ•

ǎčĞ©ÙĹǯƙǎǲȘăh³ƌʎƊȯɏɲhĄƛȽÛĞ©ÎƓƇǯƙǎǯÝĊícȁ

ǮŭŸÊĪÊŊɴʊd

äǨĞ©ÙĹǯʆǰǲ¼ŭƯƊƖǌƦƶȌƾĜǯǂƣǯƶȌƾĜdýmyȍóǯǘăƙ•

ǎŋȗȶƌßdŋȗƌß§ƤʎȓǯȖădȳǞɪɟɣªȊmǘăȎǎȰŧǯȘƲǳɔƯ

ŦƦōƨh½ƇȈȦźǶhǰèɢǌƦ·¿Ğ©ǘăƊȯƙǎǯďvȽÛƙƼdqɟhǘ

ăƊȯȒȜ¼ Ɵʅ¡ƊȯǯƪƯhē{ĳ´ÿ³ȟȽyåƙǎǯŝǝd



4 ʅ¡ÅāġǤĞǺ
Music Signal Processing Fundamentals

1 ƓĮʅʉÅā•

ɮƷʉǢjfsk1is ƟɮƷƛɵɵɼǯÆƓhŔ³ɓØfHzgȚßd•

ʅʉȽǸjėöȡȠǸʅʉfPCMgzɱư÷ĬƓĮʅʉÅāhɣyɟȂ•

ũȷ½£ñáȨƛd

ɱɮƷj³ǻÄǟŤƌúɹǇǯźƦɝÑÅā×ƦǲĄǯɮƷǢd•

ŐȸǯɮƷʉǢƦ8KHZh11kHzc22kHzc 44.1KHzc96KHZŸ192KHzȋd•



4 ʅ¡ÅāġǤĞǺ
Music Signal Processing Fundamentals

2 ʉɍáƱSpectrum Analysis•

1gǽƒËɰĀûƆjDiscrete Fourier Transform (DFT)•

ĿǐšÅāɚƆŶʉǢÅā•

2gɩǽƒËȇĀûƆj inverse Discrete Fourier Transform •

fiDFTgh

Ŀʉɍ°ǽƒʉĝɚƆ{ǽƒƛĝd•



4 ʅ¡ÅāġǤĞǺ
Music Signal Processing Fundamentals

2 ʉɍáƱSpectrum Analysis•

3gʉɍŞřjmagnitude spectrum•

4gʉɍǲ¾jphase spectrum ϕ[k].•



4 ʅ¡ÅāġǤĞǺ
Music Signal Processing Fundamentals



4 ʅ¡ÅāġǤĞǺ
Music Signal Processing Fundamentals

Ė2.1ņǼ§°ǥƺȔǂézȰúǯǴĶuǫʅʉÅāx[n]øÖőř•

ɍd

ėƥpʄǯĖzhʉǢ³ɓØȵǼdʅʉÅāė22,000 HzɮƷdőř•

ɍƟĔșĨĩƗǟʉǢf11 K HzgɤȴɳÍǯd

Ļ©ʅʉÅāhűÜŮƟīǅhē{ĳ´ŮƟȶɱ»dēǅhėMIR•

zhʉɍɪŐþȥȲæĨĩƗǟʉǢd

Ô©MIRhDFTǯȕŭʉǢáɞǢqĥǤųhē{ȕŭʉǢáɞǢr­•

ȑĻĠʅǯŵǶŔqĻŗd



Figure 2.1: Visualization of an audio signal, the magnitude spectrum and the magnitude 
spectrum in dB.
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Figure 2.2: Comparison of auditory scales.
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Figure 2.4: Windowing of an audio signal using a Hanning window 
function .
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Figure 2.5: Windowing of an audio signal using a Hanning window function 
.
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