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TOM TAT: Nghe nhac la s thich kha phé bién d‘e gidi tod nhiing cang thing va dp lyc cong viéc, nhdt la trong thoi dai ma dm
nhac luén cé san trén cdc website nhac trire tuyén. theu hé théng goi y nhac da xudt hién dé phuc vu nhu céu gidi tri ‘nay cia
khan-thinh gid bang cdch dwa ra nhitng ban nhac gan nhie la phit hop véi sé thich ciia méi cd nhdn. Tuy nhién, cdc hé théng goi y
nhac hién tai chira quan tam toi tam trang ciia ngwoi nghe khi diea ra danh sdch cdc ban nhac goi ¥. mdc dit méi lién quan giita cdc
thé logi nhac va tdm trang cia thinh gid ciing da cd nhiéu nghién ciru. Trong bai bdo nay, chung t0i dac biét quan tdm nghién cuu
va dap dung moi lién quan giita thé loai nhac va tam trang cua nguoi nghe vdo hé thong goi ¥ nhac. Nghién citu dwoc thie nghiém
va danh gid trén tap dit liéu Lastfim vJi 4 trang thai phé bién cia con nguoi la tam trang gidn dit, hanh phiic, buén ba va buén ngu
Két qud cho thdy ciia viéc dp dung méi lién quan gitka tém trang va thé logi dm nhac vdao hé thong goi y lam ting thém dé chinh xdc
50 Vi khéng dp dung dic tring nay. Trong 4 tdm trang sir dung dé thire nghiém vi tam trang buon ngii ¢6 dé chinh xdc cao nhat so
voi 3 tam trang con lgi.

Tir khéa: Loc cong tic, hé théng goi ¥ nhac, ém nhac theo tim trang.

I. GIOI THIEU

Qua nhiéu giai doan phat trién, m nhac c6 nhitng budc chuyén minh khong ngimg tir trang thai ndy sang trang
thai khac vai cac hinh thirc khac nhau, gan lién voi thyc tién lich sir dd san sinh ra n6. Tir nhitng giai diéu dan gian
duoc dua nhau truyén miéng dé luu trit ban séc van hoa dan toc dén hinh thuc ghi nhan 4m thanh qua bang tir, dia CDs
xua cii (cassette, tape compact disque, CD, VCD, DVD,...) chuyén dan sang cac ban nhac ky thuat sé hién dai duoc
Iuu trit tryc tuyén trén cac trang web &m nhac. Do tinh tién dung nén hinh thirc nghe nhac truc tuyén 6 sb nguoi truy
cap, tim kiém nhac ngay cang tang. Bén canh do, nhiing san phim am nhac mé&i phong pht v€ ndi dung 1an thé loai
dugc cap nhét hiang ngay, hang gid dén su bung nd vé s6 luong ciing nhu sy da dang cac thé loai bai hat. S6 lugng bai
hat phong phii va dang dang gitp thinh gia c6 nhiéu lya chon, nhungciing gy khong it kho khan trong viée tim duoc
nhiing ban nhac ma ho yéu thich. Véi quan diém nguoi st dung luén c6 xu hudng mudn tim kiém va chon ra nhiing
ban nhac phu hop véi yéu cau trong khoang thoi gian cang ngan cang tbt, thao tac cang don gian cang tién loi thi hé
thdng goi ¥ 12 mot lya chon hoan toan phu hop. Hé thdng goi y dong vai tro trung gian 1a mot nguoi tu van cung cip
cho thinh gia nhitng san pham am nhac thich hop véi so thich ca nhan duya trén dit liéu vé théi quen nghe nhac cua ho.
Hién tai, trén internet dd xuét hién nhiéu trang web nhac da tich hop hé thdng goi ¥ nhim cung cip cho khan-thinh gia
nhilng ban nhac phi hop nhit nhu http://youtube.com, http://www.last.fm, http://www.pandora.com,
http://www.nhaccuatui.com/, ...

Hién nay, hé thong goi ¥ duoc nghién ciru va ting dung thanh cdng trong nhiéu linh vyc khac nhau khong chi
riéng linh vye Am nhac. Tuy nhién, linh vuc 4m nhac ciing da c6 nhiéu nghién ctru va ing dung mang lai hiéu qua kinh
té cao trong nhitng nim gan day. Nam 2001, Chen va cong sy di xdy dung mot trang web goi y nhac Music
Recommendation System (MRS) [2]. Hé thong cung cap cho thinh gia mot s chirc niang nhu: cac tinh nang trich xuat
cac dic trung Am nhac, phéan loai, quan 1y hd so nguoi dung, chirc ning goi ¥ nhac cho thinh gia. Trong d6 cac dic
trung 4m nhac nhu thoi gian nghe, d6 dai bai hat, do lon bai hat, gia diéu bai hat co thé duoc trich xuit truc tiép tir cac
dbi trong 4m nhac c¢6 dinh dang MIDI. Hé thong go1 y nhac cua cac tac gia duoc xay dung tap trung vao phuong phap
goi ¥ dya trén ndi dung. Dua trén cac ddc diém khac nhau, cac ddi twong 4m nhac méi dén s& dugce nhom lai mot cach
tu dong bing giai thuat Kmeans véi k=5 dua trén céc tinh ning da phan tich tir giai diéu cua cac dbi twong am nhac.
Két hop véi thong tin lich str chon nghe, mirc yéu thich cua nguoi dung dén cac nhom nhac, hé thong dua ra bai hat £0i
y dugc thiét ké theo nhu ciu cua tirng ngudi ding khéc nhau. Tiép theo, Pandora® 1a mot hé théng goi ¥ nhac can phai
dugc ké dén. Trong hé thong g01 ¥ nhac Pandora, mdi bai hat duoc dic trung hoa bdi mét tap cac thude tinh duge tao
boi chuyén gia dugc st dung dé xay dung giai thudt goi ¥ dya trén ndi dung. Nhing thudc tinh nay duoc ding dé tinh
sw phu hop v6i s¢ thich nguoi dung, tir do dé xuét ra danh sach cac goi y. Tuy nhién, phuong phap nay doi hoi phai co
du thong tin ddc trung vé bai hat ciing nhu nguoi dung va nhirng thong tin nay lai thudng khong san cd. Khi noi dén hé
thong goi y nhac hién nay, thi last.fm la mot hé thong khong thé khong ké dén khong chi vi chirc ning goi y ma vi tap
dir lidu san c6 cua last.fm cung cap cho rat nhiéu cac nghién ciru hé thong goi y nhac. Khong khai thac dic trung cua
cac bai hat, hé thdng goi y nhac Last.fm [3] khai thac thong tin lich st nghe nhac cua thinh gia thong qua tlep can
phuong phap loc cong tac. Ngoai ra, trong nghién ctru cua Diyi Yang va cong sy [3] ciing da @& cap dén su can thiét
phai quan tdm dén van d& thoi gian khi xem xét cac thong tin phan héi tiém an cua nguoi dung. Béi vi s¢ thich cta
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nguoi dung thudng thay d6i theo thoi gian va goi ¥ nhac khong giéng vai goi ¥ phim hay tai liéu hoc thuat do sy khac
biét vé dac trung dir lidu.

Chat lugng cua cac ban nhac goi y ngay cang duoc t6t hon vi cac dic trung cta hé thdng goi v nhac ciing nhur
hiéu qua clia cac phuong phap dé xuat dugc quan tdm nhicu hon. Nam 2014, nghién ctru ciia Xinxi Wang va cong su
[4] da tmg dung phuong phép hoc tap sau (deep learning) dé cai tién hé thong goi y nhac dua trén ndi dung. Boi 18 cac
hé théng gidi thiéu nhac hién tai dya trén ndi dung thuong str dung cach tiép can qua hai giai doan: trich xuét cac tinh
ning ciia &m thanh va du doan so thich ciia nguoi ding nhung khong thé nim bat dugc tat ca thong tin ¢6 lién quan
trong am thanh. Thay Vi chia tach giai doan Khai thac tinh ning va dé xuat theo tirng budc riéng biét, Xinxi Wang va
cong su [4] thong nhat hai giai doan trén thianh mot qua trinh ty dong. Viéc két hop dong thoi qué trinh tim hiéu cac
tinh nang tir ndi dung dm thanh va dua ra cac d& xuit dugc ca nhan hoa da cai thién dang ké hiéu suét cua loc cdng tac
(CF) ciing nhu céc tinh ning truyén théng ctia hé goi y nhac. Dé xay dung mot hé thong goi ¥ hiéu qua, giai thuat phai
dugc xay dung dua trén dic diém riéng biét cua ting loai dit liéu. Vi du nhu tinh twoi méi cia mot bai hat can phai
dugc quan tim khi dua ra danh sach cac ban nhac goi y trong nghién ciru: “Dic tinh thoi gian” trong hé théng goi ¥
nhac [5]. Nghién clru ndy quan tdm phén tich dac diém cua dit liéu nhac, cu thé 1a dic tinh thoi gian ciia mot ban nhac.
Céc bai hat dugc goi ¥ phai dam bao thoa méin dong thoi tinh mdi mé va sy pht hop cua nhitng bai hat goi ¥ tai nhimng
thoi diém nghe nhac khac nhau trong ngay. Nghién ciru dugc thuc nghiém va danh gia trén dir liéu Lastfm-dataset-1k.

Cung véi sy phét trién khong ngimg ciia hé théng goi v nhac, nhitng nghién ciru vé mdi quan hé gitra 4m nhac
v6i tAm trang con nguoi cling 1a mot khia canh rit duge cac nha khoa hoc quan tdm. Vi vay, ngay cang c6 nhiéu nghién
ctru khdm pha sy tac dong 1an nhau ciia 4m nhac va cam xtic con ngudi duge thyuc hién. Nghién ctru cua Jaden Ganser
va cong su [6] cho the‘iy am nhac c6 kha niang anh huong dén tam trang ca tich cuc 1an tiéu cyc. Vi du nhu 4m nhac
hoat hinh may tinh tir cac tro choi video co tdc do rit nhanh va 1dp di ldp lai lam con nguoi mét tap trung va co thé bi
khé chiu dan téi giam tdm trang. Nghién ctru ctia Ferguson va Sheldon [7] ching té tm trang ctia con ngudi sé tét hon
néu hoc c6 mong mudn cai thién thién tim trang khi nghe nhac. Nhimg nguoi tham gia vao nghién ctru s& ling nghe
nhitng tic phim c6 dién ctia Aaron Copland. Két qua cho thiy, nhitn nguoi ¢6 tich cuc tim cach cai thién cam xuc s&
cam thiy tim trang cta ho tdt hon nhitng ngudi nghe nhac mot cach thy dong. Diéu nay cho thdy 4m nhac anh hudng
rit nhiéu dén tinh than va cam xic ctia con ngudi va co tim quan trong trong viéc cai thién tdm trang, tinh than cta
ngudi nghe. Chua ké nhimng thé loai nhac riéng biét co tic dong dén suy nghi va cam xuc khan-thinh gia mang lai
nhitng hiéu qua tich cyc. Tir nhitng anh hudng cia 4m nhac dén tim trang, da co khong it nghién ctru dugc thuc hién
dé phan tich mdi twong quan nay. Tao Li va cong sy [8] d4 nghién ciru xac dinh tinh cam, cam xdic cia thinh gia khi
nghe nhac bang cach phan tich, xtr Iy tin hiéu am thanh. Nghién ctru ctia Xiao Hu va J. Stephen Downie [9] da phéan
loai dwoc tim trang thong qua cac phan tich thong ké 4m thanh (AMC-Audio Mood Classification) trén 3 nhom siéu dir
liéu: AllMusicGuide.com, epinions.com va Last.fm. Nhdm tranh tinh trang thua thét dit liéu do viéc phan phdi cac
album va bai hat trong cac danh sach gdm 179 nhin tim trang khong dong déu, ba bo dir liéu phan loai duoc thiét ké dé
gom nhom cac cam xuc nhu: bo dit liéu 1 bao gém toan bd tdp hop nhan tdm trang, bd dit li€u 2 bao gém nhiing tam
trang c6 lién quan dén hon 50 album va 50 bai hat, bo dir liéu con lai 1 cac album va bai hat xuét hién trong nhiéu
danh sach nhin tdm trang. Bang phuong phap gom nhém, nim nhém cam xuc riéng da dugc phan loai. Gan ddy nhét 1a
nghién clru cia Renata L. Rosa va cong su [10] vé hé théng gi6i thi€u am nhac dya trén chi $6 cuong do tinh cam cuia
ngudi ding duoc trich tir mang xa hoi. Do hau hét moi ngudi sir dung mang xa hoi dé chia sé thong tin, y tuong ciing
nhu thé hién cam xuc cia minh béng nhiéu mirc d6 tinh cam, tim trang riéng nén viéc phan tich tm tu tinh cam tir
trang thai ctia ngudi dung trén mang xa hoi dé dé xuat mot bai hat cu thé phu hop cam xutc ciia mot ngudi di duoc tién
hanh va mang lai két qua dang ké.

Nghién ctu vé moi quan hé giira tAm trang va thé loai bai hat da duoc thuc hién, nghién ciru vé hé théng goiy
nhac ciing da trién khai tir 1au. Tuy nhién, danh sach cac ban nhac goi ¥ trong cc trang web 4m nhac trén van chwa thé
hién dugc sy goi v, dé xuét ca khuc dua theo cam xtc va tdm trang nguodi nghe. Vi vay, trong pham vi bai bao nay,
chung t6i dac bi¢t quan tdm dén cac dac trung “tdm trang”, “cdm xUc” cua thinh giad anh hudng dén thi hiéu 4m nhac
ctia khan-thinh gia dé xay dung giai thuét goi y nhac hiéu qua cung cp cho ngudi nghe nhitng bai hat phit hop véi nhu
cdu s& thich va cung bac cam xuc hién thdi thong qua tap dit liéu Lastfm-dataset-1k.

II. HE THONG GQI Y NHAC THEO TAM TRANG

A. Phan tich ddc trung dir liéu dm nhac

Khong gidng nhu dir lidu trong thuong mai dién tir, s lugng san phim ban ra c6 phan bd dang Pareto [11]
(nghia 1a c6 mot s6 lugng it san phém thi dwgc mua nhidu va mot sb lwong nhiéu san phém lai khong dugc chon mua),
dir liéu nhac v6i mot sb luong 16n ban nhac ting dan theo thoi gian véi nhiéu thé loai khac nhau phuc vu cho khan-
thinh gia ¢ dii moi Itra tudi ciing nhu cac qudc gia khac, mot ban nhac ¢6 thé nghe nhiéu lan va tuy vao tim trang ma
thé loai nhac khac nhau s& duoc thinh gia chon lya, mot thé loai c6 thé dugc nghe voi nhiéu tim trang khac nhau. Méi
tuong quan gitia tan suét nghe nhac v6i thé loai am nhac duoc biéu dién & Hinh 1. Biéu dd cho théy c6 mot $6 thé loai
duoc nghe thuong xuyén hon so voi mét s6 loai khic vi du nhu Rock, Indie, Electronic. Trong nghién ctru nay ching
t0i s€ di ap dung mbi tuong quan gitra thé loai nhac va tim trang cua thinh gia vao trong h¢ théng go1 y nhac.
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Hinh 1. Biéu d6 tdn sudt nghe ciia thinh gia theo timg thé loai nhac

Tao Li va cong sy [8] da nghién ctru xdc dinh tinh cam, cam xtc cua thinh gia khi nghe nhac bang cach phan
tich, xtr 1y tin hiéu am thanh. Ho tiép can van d¢ bang cach phan loai cam xtc dya vao dac diém cua 4m thanh trong
ban nhac, qua trinh duoc tién hanh qua hai budc: trich xuat cac dic tinh 4m thanh va phén loai da 16p. Budc thir nhét,
nhom nghién ciru trich xuét tin hiéu 4m thanh dic trung tr nhitng bai hat thudc cac thé loai khac nhau. Budc tht hai, tir
cac tin hi¢u am thanh dac trung do tién hanh xdy dung mot mot thuat toan/mdt mo hinh toan hoc dé xac dinh, phan loai
cac nhan cam xuc phu hop. Bing viéc st dung méay hoc Vector hd trg duoc hudn luyén vé cac két ciu nhip diéu - ndi
dung bai hat dwoc trich tir dit liéu nhac, cac thir nghiém dwoc thyc hién trén mot bo dir liéu bao gdm 499 tép am thanh
dugc tao tir 128 album nhac va trich thanh bén loai nhac chinh: Ambient (120 tép), Classical (164 tép), Fusion (135
tép) va Jazz (100 tép). Bén canh d6, nghién ciru cta Lie Lu va cong sy [12] cho thdy cac tinh ning 4m nhac khac biét
tao nén tam trang khac nhau qua mo ta nhitng mo hinh tam trang da dugc nghién ctru nhu phén loai tdm trang nhac cua
Kate Hevner [13] kiém tra gia tri cua sau déc trung Am nhac: nhip d9, ché d¢, am tiét, cao do, hoa am lién quan dén
tam trang; James Russell [14] d& dua ra mo hinh cam xtc bang cach sip xép 28 tinh tir trong mot vong tron trén khong
gian ludng cuc hai chiéu; md hinh Thayer [15] phan chia 4m nhac thanh bn nhom theo bon truc toa do trong khong
gian hai chiéu. Tir c4c m hinh trén, nghién ctru di phén tich tinh ning 4m nhac 1 cuong d9, 4m sic va nhip diéu duoc
trich xuét dé biéu thi dic tinh cia mdt doan nhac va phén loai cac bai hat theo tam trang bé“mg cach st dung phuong
phap phan cap va phuong phap phi tuyén tinh GMM, SVM.

Trong nghién ctru nay, chiing t6i lam theo hudng nguoc lai, dya vao tdm trang, cam xtc cua khan gia thi danh
sach cac ban nhac goi ¥ s& thay d6i theo cho phu hop. Dé thuc hién, chung toi dua trén nghién ctru ciia Jukka Holm va
cong sy két hop v6i phuong phép loc cong tic cua hé théng goi y. Nghién ciru ctia Jukka Holm va cong sy [16] da dé
cap dén su can thiét cua tim trang thinh gia khi chon nghe cac ban nhac. B6i vi tam trang cua ngudi dung thudng rt da
dang, phtc tap va dé thay doi theo thoi gian nén yéu té tim trang ciing duogc xem 1a mot trong nhiing yéu té dang duoc
quan tdm khi dua ra cic goi y nhac phil hgp, mang lai tic dong tich cyc vé tinh than cho ngudi dung. Nhém nghién ctru
dd kham pha mdi quan hé giita 4m nhac - cam xtic va thiét ké cac biéu tuong cam xic twong tng 7 loai tim trang phd
bién (Hinh 2) : tim trang budn, u sdu, trAm cam (#1); tim trang gian dit, phan nd (#2); tdm trang hanh phiic (#3); tim
trang binh tinh, binh thuong (#4); tim trang that vong, kich thich (#5); tAm trang hanh phiic, mimg r& (#6); tim trang
budn ngu, thu dong (#7).

#1 #2 #3 #4 #5 #6 #7

LIEICICIEISIS

Hinh 2. Biéu tugng cam xuc phd bién ctia con ngudi

Dé tim mot tap hop cac thé loai nhac tiéu biéu cho ting tam trang, nghién ctru [16] da tién hanh khao sat
khoang 200 nguoi dung thuc té tir cac qudc gia khac nhau, da dang vé d6 tudi va gi6i tinh. Tur két qua khao sat thuc té,
cac thé loai ma ngudi ding lya chon - danh gia co lién quan chat ché téi 4 nhdm cam xiic twong ddi phd bién (hanh
phuc, tirc gian, u sau, thu dong/budn ngu) da dugc thong ké (%) qua céc biéu db binh chon ciia ngudi ding ¢ timg cam
xtc. C4c thé loai Folk, World Music, New Age, Alt. & Indie,... 1a cac thé loai nhac dugc chon nghe khi tim trang
nguoi ding thu dong/budn nga vai sé phan traim (% of fans) sip xép giam dan theo ting thé loai (Hinh 3). Trong do,
danh gia/chon nghe tir nguoi dung d6i véi thé loai Folk duoc da s6 binh chon khi trang thai la thy dong/buf)n ngu (sé
binh chon cao nhét 40%). Diéu d6 cho thiy khi nguoi nghe c6 tam trang thy dong/buon ngl s& d& dang tiép nhan thé
loai Folk, n6i céch khéc Folk dugc xem la thé lai dic trung cho tm trang thu dong/budn ngu cua thinh gia.
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B. Ap dung gidi thudt goi y nhac dwa trén tim trang thinh gia

V6i cach tiép can goi ¥ truyén thdng, viée tap trung vao s¢ thich toan cuc cua ngudi dung la chu yéu nhung
thuong khong quan tdm tdi tdm trang cua nguoi dung dan dén viéc bo sot yéu td quan trong trong viée chon nghe céac
ban nhac. Trong nghién ctru nay, yéu t6 tam trang cua ngudi dung s& dwoc quan tim. Khi ngudi ding nghe mot bai
nhac thudc mot thé loai nao do, giai thuat € dya vao nhirng thoi quen nghe nhac cua timg nguoi dung dé tim ra sy
tuong quan gilta cac dbi twong ban nhac, tiép theo s& dua ra cac ban nhac goi y ¢6 d6 twong tu duge sip tir cao xuong
thdp trong cting mot tAm trang. Giai thuat s& xay dung tdp cac mé hinh tdm trang riéng biét theo tirng nhém thé loai
nhac va dua ra cac ggi y dua trén cac tap tdm trang do.

Duya vao viéc phén tich théi quen nghe nhac ctia khan-thinh gia theo nhitng tim trang khac nhau trong nghién
ctru [16], chiing t6i tién hanh xay dung tap dir liéu riéng biét cho 4 tim trang theo nhiing thé loai khéc nhau théng qua
lich sir nghe nhac ctia ngudi dung thay vi xay dung mé hinh giai thuat chung cho toan tap dir liéu. Mbi tap dir liéu theo
tAm trang s& chira mot s6 luong lich st nghe nhac khac nhau tuy theo ting nhom thé loai riéng dua khao sat binh chon
cua nguoi dung dya trén cam xuc cua ho. Mdi quan hé gilra &m nhac va tam trang thé hién & viéc phéan tach tap dir liéu
gbc Last.fm-dataset-1k thanh 4 tip dir twong ung 4 tim trang khac nhau: gian dir (DB_Angry), hanh phuc
(DB_Happy), budn bi (DB_Sleepy )va budn ngu (DB_Sorrow) thé hién trong hinh 4. Theo nghién ctru cta Jukka
Holm va cong su [16], s6 luong nghe nhac theo ting thé loai di voi tim trang “budn ngi” duoc sip xép giam dan theo
thtr tu Folk, World music, New age, Blues, Jazz, Alt & indie, Classical, Electronic & dance. Véi thr tu nay, ching toi
gan ty dong danh gia ciia cac ban nhac twong tmg v6i danh gia ciia thé loai nhac: Folk (rating = 8); World music (rating
= 7); New age (rating = 6); Blues (rating = 5); Jazz (rating = 4); Alt & indie (rating = 3); Classical (rating = 2);
Electronic & dance (rating = 1). Twong tu, dwa trén két qua thu dugc tir nghién ctru mdi lién hé tam trang va thé loai
nhac [16], qua trinh gan tu dong cac danh gia cho ting thé loai nhac cting dugc thyc hién cho ba tam trang con lai:
“gian dir”, “hanh phiic”, “budn ba”. Budc tiép theo, phuong phap loc cong tac s& dugc thyc hién trén timg tdm trang
khéc nhau cua thinh gia dé cung cdp danh sach cac ban nhac goi y (Hinh 4).

Tam trang
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Hinh 4. M6 ta hé théng goi ¥ nhac dya trén tam trang
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Qua trinh dua ra danh sach cac ban nhac goi ¥ dén thinh gia dya trén tam trang dugc xay dung cu thé va chi tiét
trong Hinh 5. Dua trén lich sr nghe nhac cua céc thinh gia, ching ta ¢6 tap hop cac “giao dich cac ban nhac” tuong
ing sau khi tién xir Iy dé tach roi cac giao dich cua ting thinh gia. Vi mdi lién quan cta tdm trang sé anh huong truc
tlep béi thé loai nhac chu khong phai mét ban nhac cu thé, nén tur tap lich su giao dich céc ban nhac, giao dich cac thé
loai nhac dugc hinh thanh dya trén lich str nghe nhac va cac bai hat thudc céac thé loai nhac cu thé. Ung voi mdi loai
tam trang khac nhau, thé loai nhac s& duogc danh gia s6 diém khong gidng nhau. Vi du nhu “Folk” dugc danh gia cao
trong tAm trang budn ngu, tuy nhién tim trang vui vé s& khong dugc danh gia cao. Mot thé loai ¢6 thé xuat hién ¢ hon 2
tam trang nhung c6 d6 danh gia khong bang nhau. Dya trén giao dich cac thé loai nay, phuong phap loc cong tac duoc
thuc hién. Trong nghién ciru nay, ching t6i sir dung hé sé twong tu “LogLikelihoodSimilarity” dugc hd trg boi cong cu
Mahout? dé tinh todn tim do tuong tu gitra. Sau khi tim ra dugc thé loai nhac goi ¥, bude cudi cing 1a dwa ra danh sach
ban nhac ggi y phu hop tirng tam trang. Dya vao thé loai nhac tim duoc, tap cac ban nhac cua cac thé loai duoc 201y sé
duogc chon loc dua téi thinh gia dya vao tan suét nghe nhiéu nhét.
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Hinh 5. So d biéu dién qué trinh xay dung giai thuét

III. THUC NGHIEM VA PANH GIA

Trong nghién ctru nay, mdi “giao dich” & day tuong ung voi mot lan nghe nhac cua thinh gia, nghia 1a mot loat
cac bai hat nghe lién tiép, 2 bai hat dugc nghe lién tiép nhau theo thoi gian va cach nhau khong qua 15 phat dugc xem
la mot giao dich. Vi thong thuong mot bai hat co thoi gian khoang 5 phut dén 10 phut.

Dé danh gia hiéu qua cua giai thuat dé xuat, mdi tim trang s& c6 2 mo hinh twong ting dugc xay dung: mé hinh
c6 tinh dén tim trang va mé hinh khéng quan tim dén tdm trang (md hinh co ban). Ca 2 mé hinh nay s& c¢6 do 16n
giéng nhau khi tién hanh huin luyén. Qua trinh dugc thuc hién giéng nhau tudn ty cho 4 tdm trang: budn ngu, vui, gian
dir va budn ba. Nghi thirc kiém tra hold-out dwoc sir dung trong toan bo thuc nghiém. Xét tap dir liéu budn ngi
(DB_Sleepy), tap dit liéu hun luyén gom c6 208.009 dong (2/3 dit liéu cia tdp tAm trang budn ngu). Dé xay dung md
hinh co ban nhim so sanh hiéu qua cia tim trang nay, 208.009 dong dit liéu trong tap dir liéu ban dau ciing dwoc trich
liy ngiu nhién. Két qua thyc nghiém cho thiy r5 tat ca cac md hinh ¢6 quan tam dén tim trang thinh gia s& cho ra goi y
nhac hi¢u qua hon so v&i viéc st dung toan bg dir liéu ma khong duoc phan chia theo tam trang (Hinh 6) dua vao gia
tri F1. Bén canh do, chung ta cling thay 15 do chinh xac ciia tim trang budn ngu cao hon so vdi cac tam trang con lai,
didu nay ching t6 v6i tim trang budn ngi, cac thé loai nhac nay thuc su c¢6 thé xem 1a “dic trung” cua tim trang.

2 http://mahout.apache.org/
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Déinh gid gid trf F1 cho 4 logi tim tryng

w v CAM m

Hinh 6. Banh gia hiéu qua cua viéc két hop tim trang vao hé thdng goi ¥ nhac

Dbi voi tap dir liéu DB_Sleepy, ta thiy két qua danh gia du doan qua 5 lan lap (serie) cang thé hién rd rét mirc
d6 chénh léch 3 gia tri danh gia precision, recall, F1 giita cac mé hinh (Hinh 7) ciia mé hinh co ban va mé hinh c¢6 két
hop voi tim trang. Cu thé voi md hinh tam trang DB_Sleepy c6 gia tri danh gia trung binh F1 1a 0.1189, mé hinh co
ban ¢ gia tri chi 0.0311. Sy chénh léch thé hién 15 rang 13 0.0878 (~8.783%) cho thiy mé hinh tim trang nay duoc
xdy dung mot cach thanh cong. Tir d6 cho thiy khi xay dung mé hinh tdm trang v&i cac thé loai ddc trung s& cho ra két
qua goi ¥ nhac phu hop tdm trang vui vé cua ngudi nghe.
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Hinh 7. Biéu db d4nh gia gitra m6 hinh tdm trang Sleepy

IV. KET LUAN

Hé théng goi y 13 mot cong cu hiéu qua trong viée hd tro ngudi ding trude su bung nd thong tin. Céc giai thuat
xdy dung cac hé théng goi ¥ 1a rit da dang va hiéu qua, da gop phan khong nhé trong viéc dap umg nhu ciu ngay cang
cao cua nguoi str dung cling nhu nang cao hiéu qua kinh té ddi voi cac hé thong ng dung h¢ thong goi . Tuy nhién,
chon lya phuong phap nao, tién xir ly dir liéu nhu thé nao dé c6 thé ap dung tét nhat cho moi loai dir li¢u moi la van @&
can dugc quan tam. Vi du nhu hé thdng goi v thuong mai dién tur thi viée yéu cdu cac chuyén gia tién xir Iy cac san
pham vé cac nhém sin pham truge khi xay dung hé thong 1a can thiét va mang lai hiéu qua cao. Trong linh vye 4m
nhac, ching t6i sir dung két qua nghién ctru mOi tuong quan gitta tam trang va thé loai 4m nhac dé ap dung vao qua
trinh tao ra danh sach bai hat goi y. Két qua thuc nghiém sir dung dir liéu Last.fm-dataset-1k dé xay dung giai thuat va
tién hanh tao cac mo hinh am nhac theo tim trang trén céng cu ma ngudén mé Mahout. Két qua thuc nghiém cho thay
rd viéc phan chia thé loai theo tdm trang mang lai hiéu qua vé tinh toan so véi viée sir dung toan bg dir liu. Qua két
qua trén cho thdy gi4 tri d4nh gia sau 5 lan lip ctia cic md hinh tim trang cho két qua goi ¥ t6t hon (cao hon 11%) so
v6i md hinh tép huin luyén c6 chira téng hop cac thé loai. Tir d6 cho thdy tap cac mod hinh tdm trang khi dugc phan
tach riéng biét theo timg tim trang cho két qua tt hon khi xay dung mo hinh giai thuat voi tat ca cac thé loai. Vay giai
thuét goi y nhac dya trén tam trang dugc xay dung budc dau kha thanh cong va c6 thé phat trién trén nhirng trang nhac
nhiam d4p tmg nhu cau nghe nhac tuy theo tdm trang cua nguoi dung. Trong tuong lai, Chung t6i s dya trén nhiing két
quéa phan tich vé van de moi quan h¢ tdm trang v6i linh vuc 4m nhac bdi nhiéu tim trang khac nhau (nhleu hon bbn
loai tAm trang trén), tién hanh thyc nghiém qua sy twong tac nhiéu ngudi ding thuc té va nghién ciru cac thé loai nhac
két hop tac dong tich cyc dén tam tu tinh cAm nguoi dung nhim mang lai mot hé thong goi y nhac dat hiéu qua cao
hon. Pong thoi, dé viéc danh gia co do chinh xac cao thi viéc thyc hién dénh gia truc tiép 14 can thiét.
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RESOLVE "EMOTION CARACTETISTIC" IN THE MUSIC RECOMMENDER SYSTEM
Tran Nguyen Minh Thu, Nguyen Thuy Quynh

ABSTRACT: Nowadays, music is always available on the music websites, therefore listening to music becomes the
most popular hobby to relax and decrease the pressure in our life. Many music recommended systems appeared to
recommend Some suitable songs for listeners’ hobby to severe the demand of entertainment. However, some
recommended systems do not focus on the audiences’ emotion when giving the lists of suggested songs. As the results
of the researches about the relationship between genre of music and the listeners’ emotion, our study only focus on
researching to apply the relationship between the genre of music and listeners’ emotion in the music recommended
system. The study examined and evaluated on data sheet Lastfm with four popular emotions such as anger, happyness,
sadness, sleepyness. The research result showed more precise than without applying this relationship. Moreover,
sleepy emotion is the most accurate than the other emation.



