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TOM TAT— Bai bdo trinh bdy mot phuong phdap mdi dé diéu khién nhac miede tir dong theo dang ma trdn cac voi phun. Trong do,
moi voi phun sé dwgc gdn véi mot tan s6 am nhac phit hop va sé thay déi dg cao theo cao dg cia tan s6 dwoc gan. Khdc véi cdc
phirong phdp trude ddy diéu khién cao do theo timg mirc bang cdc van dign tir, thi trong phuong phdp ndy ching 16 diéu khién theo
phwong phdp bam xung lién tuc 1l 1 véi cao do cua tan s6 nén cac voi phun sé muot va dep mdt hon. Pé hé thong fir dong diéu
khién theo nhac tét hon, bai bdo dé xudt hé thongphan lop dm nhac cho 5 loai nhac Viét va tuwong wng la 5 b thong $6 diéu khién
hé théng cho tung logi nhac nay. Hé théng voi phun duoc thiét ké theo ma trgn 10x10 két hop voi hé théng dén chiéu sang dwoc thir
nghiém cho hiéu vmg phun mede dep mdt theo danh gid ciia cde chuyén gia.

Tir khéa— Nhac nuieée, diéu khién, te déng, phun nueée, hé théng nhiing, phan lép am nhac.
I. GIOI THIEU

‘Nhac nude nghé thuat 1a mot loai hinh nghé thuét két hop gilra &m nhac, nudc phun va anh sang dé tao nén khong
gian ndi bat véi nhing hinh dang thiét ké doc ddo cung mau sac va &m thanh a an tuong cho ngudi xem. Trén thé gidi, nhat
1a khu vuc chau Au, dai phun nuéc da dé lai d4u An sdu dam va dic sic trong cAu triic do thi cua mot thoi vang son, virong
gia. Ngay nay, dai phun nudc khong chi dat toi dinh cao cta nghé thuét t6 chirc khong gian, thiét ké do thi ma con & ca
khia canh ki thuat xay dung va oc sang tao ngh¢ thuat tuyét voi cua con ngudi. D6 1a sy ket hop cong nghé¢ xay dung,
trang thiét bi va cac cong nghé didu khién mdi vao cac hé thong nhac nudc. Noi bat trong sd cac cong trinh nhac nude
nghé thuat trén thé giéi nhu cong trinh phun nudc cua khach san Bellagio [10] (Las Vegas, ‘My), Dubai Fountain [11],
Singapore Marina Bay [12], Dancing fountains - Burj Khalifa [13]. Trong nudc ciing ¢6 nhidu cong trinh noi tiéng nhu
cong trinh phun nude & Vinh Ha Long, Vinpearl Land, Cong vién Dam Sen,. ..

Tuy c6 rat nhiéu cong trinh thyc t& noi tiéng nhu vay, nhung cac cong bd khoa hoc trong linh vuc nay thi lai rat
han ché. C6 thé ké dén vai cong trinh nghién ciru & nudc ngoai vé linh vuc nhac nudc nghé thuat nhw cong trinh “Creating
Musical-Fountain Shows” [1] cta tac gia Min-Joon va “Computer aided design system for developing musical fountain
program” [2] cuia tac gia Liu Dan. Ca hai cong trinh nay déu trinh bay & mirc d6 don gian va trong khuén khé mé phong,
thir nghiém chir chua hién thyc trong thue té. Trong nude, chi ¢6 cac cong trinh ctia nhom tac gia Vi Pic Lung va cac
cong su gdm: cong trinh thir nhit 14 “Nghién ctru cac phuong phap thiét ké va diéu khién nhac nudc tir 46 xdy dung mod
hinh thir nghiém” [3] trinh bay phan tich thiét ké va xdy dyng mé hinh nhac nudc trén hd nuéc hién hiru, trong khudn vién
clia truong Pai hoc Cong nghé thong tin, Pai hoc Qudc gia TP.HCM; cong trinh thtr hai 1a “A Compact autonomous
display in space using water drops” [4] tai Hoi thao toan qudc vé& cong nghé thong tin nim 2013 tai Pai hoc Can Tho,
trinh bay vé thiét ké man hinh hién thi thong tin dya trén cac giot nudc roi. Ngoai cac cong trinh nghién ctru trén, phan 16n
nhitng cong trinh nhac nude 1a san pham nghién ciru va kinh doanh ciia cic cong ty nén co rat it cac cong bd vé mit khoa
hoc. Va thuong nhimg cong trinh ndy duoc thiét ké theo nhitng dang hinh thu ¢ dinh theo kich thude ho nudc hodc
nhitng hiéu img mong mubn nhur day tia, hinh bong hoa, hinh vong cung, hinh nui,... ciing cac bai nhac ¢ dinh va khong
¢6 kha nang thém madi mot bai nhac khac.

Bai bao nay tap trung vao mot trong céc loai hinh nhac nudc nghé thuat d6 1a ma tran phun nudc nghé thuat. Trong
do cac voi phun dugce b tri nhu mot ma tran va nguoi dung c6 thé 1ap trinh dé tao ra nhidu hinh dang phun nudc khac
nhau nhu c6 thé tao ra cac day tia, vong tron, hinh nui, hinh gon song,... Cac hé théng trén thyc té hién nay déu duoc lap
trinh tao kich ban ¢b dinh theo mot vai bai nhac ma khong c6 sy mém déo dé c6 thé cho phép thay ddi hé thong Trong bai
nay dé xuit mot phuong phap méi cho phép nguoi ding cé thé dao dién (mo phong) mét kich ban cho bat ky bai hat nao
trén may tinh dé sau d6 cho thé hién trén ma trdn phun nudc that. Ngoai ra hé thong ciing cho phép phan tich cic tan s6
4m nhac mot cach tu dong dé l4y ra cac tan sd can thiét cho viéc diéu khién.

II. THIET KE HE THONG

Tir viéc nghién ctru cac hé thong phun nuéc nghé thuat trong va ngoai nudc, ca trén may tinh 1an tham quan tryc
tiép c6 thé thay cac hé thong déu c6 hai phan chinh 1 phan clmg va phin mém nhung trén d6 dé diéu khién cac thiét bi
hoat dong. Trong d6 cac thong $6 hé théng can duoc xem xét khi thiét ké gém: tinh nghé thuat, kha nang thay ddi — mo
rong, muc tiéu thu nang luong.

Bai bdo nay dat ra muc tidu chu trong vao phat trién 2 yéu td tinh nghé thuat va kha ning thay doi-mod rong hé
thong. Theo d6 dé dam bao véi ngudn kinh phi vira phai, dam bao hé thong c6 thé dé dang thao rap, dé dang thay dbi-mo
rong, hé théng phun nudc ngh¢ thuat tw dong theo nhac dugc lya chon 1a dang ma trén 10x10 bao gém 4 thanh phﬁn: phﬁn
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ctng co khi, phan dién diéu khién, phan mém nhing va phan mém trén may tinh. Hinh 1 mé ta tdng quan hé théng phun
nudc ty dong theo nhac.

PHAN CUNG HE THONG

HONUGC

MAY PEN
BOM LED

CO KHI HO NUGC NGUON

Hinh 1. Tdng quan hé théng ma trdn phun nudc

Trong h¢ thong, cc thanh phan déu dugc thiét ké theo module dé dé dang c6 thé mé rong hogc thay doi. Mot diém
déc biét cua h§ thong dat ra la kjch ban bicu giién cua mot bai hat bat ky c6 thé thém vao mét cach dé glz‘mg; Van d¢ na‘}y
duoc giai quyet trong cong trinh bang mét phan mém trén may tinh v6i kha ndng mé phong kich ban biéu dicn va chuyen
thanh cac thong so hé thong sau d6 dua xuong phan mém nhang diéu khién hé thong.

III. HIEN THU'C HE THONG

A. Phin cirng hé thong

. Phﬁp cting cua hé théng ma trn phun nude nghé thuat bao gdm 4 thanh phan chinh 1a: hd nuéc, may bom, dén va
tu dicu khién. D6 la nhitng thanh phan dugc nhin thay nhu trong Hinh 2.

Tu dién diéu khién

J
’

Hinh 2. Bang v& thiét k& phan cing
Trong d6:

e Hé théng may bom: st dung may bom 12V-DC c6 kha ning diéu khién téc do quay ctia dong co bang viéc sir
dung phuong phap bam xung PWM dé diéu chinh d6 cao ¢t nudc. Hé thong may bom dugce thiét ké theo kiéu
ma trdn 10x10, qua d6 dugc 1ap trinh chay cac hi¢u Gng theo tan sé am thanh d3 duoc phan tich tu phﬁn mém
méy tinh giri tin hi¢u diéu khién xudng board diéu khién.

e  He¢ thong ti didu khién thiét ké bao gdm 3 phan chinh: Tu diéu khién trung tim, ti cong suat va tii ngudn:

o Tua diéu khién trung tdm: C6 nhi€ém vy nhan tin hiu tir phﬁn mém may tinh va dya vao mirc tan sb da
gan cho cho may bom dé xuét ra tin hiéu PWM ra cac chén tuong (mg v&i timg may bom va truyén
cac tin hiéu didu khién t6i ti cong sut dé kich may bom. Dé diéu khién mot s6 luong 16n may bom
cing cac tin hiéu diéu khién dén, cin thiét phai sir dung mot phan cimg kha manh va board
STM32F4DISCOVERY Discovery [9] ¢6 cac thong sé dap tmg pht hop nhét da duoc lya chon.

o Tucong suét: Co nhiém vu nhan tin hiéu diéu khién tir ti didu khién va khuéch dai dong diéu khién
dé c6 thé diéu khién duge may bom véi dong khoang 10A va dién ap 12V.
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o Tangudn: Cung cép toan bd ngudn cho hé thdng may bom va ti cong suit ciing nhu ti diéu khién, ti
ngudn sir dung cac bién 4p tao ra ngudn dién 12V-DC.

e Hé théng dén trong hé thdng duoc nghién ciru va ché tao tir dén LED, c¢6 kha ning chiu duoc trong moi
truong nudce va tiéu thu dién thép, tudi tho cung hiéu suét chiéu sang cao. Pén LED dugc ché tao tir chip LED
v6i 3 mau co ban R/G/B qua ky thuat diéu khién phdi mau tao ra dugc hang trim mau sic khac nhau tuy
thudc va trang thai va nhip d¢ cia am nhac, tang thém tinh nghé thuét cho hé théng.

e Phin co khi hd nudc dugce thiét ké co kha ning thao rap dé tién cho viéc di chuyén hé thong di trién 1dm hoic
trinh dién trong cac sy kién khac nhau, voi thiét ké gon gang bd tri may bom va ti dién dam bao dugc tinh
thaim my ctia hé thong.

B. Thiét ké module diéu khién trung tim

Module quan trong nhat ctia hé thong 1a khdi diéu khién trung tdm. Khdi nay diéu khién ma tran nuée va duoc chia
nho thanh cic module nho hon dé thuan tién trong viéc lip dat va mo rong quy mo hé thong. Mo hinh téng quan ciia
module diéu khién trung tim dugc thé hién & Hinh 3. Viéc thiét ké board mach cho module nay kha phirc tap vi ngoai nhu
cau tinh toan, con phai giao tiép v6i nhidu thiét bi bén ngoai, véi mang may tinh, v6i may tinh ca nhan, v6i man hinh hién
thi.

Dé mo rong hé théng d& dang hon, module nay lai dwoc thiét ké gdm 1 board mach chii (master) va két ndi véi nd
1a cac board mach t6 (slaver). Vi mdi board mach chua c6 thé két ndi 64 board mach t6 va véi mdi board mach t6 c6 thé
Xuét ra 64 tin hiéu diéu khién may bom ciing nhu dén led.

Khoi ngudn
(Power Supply)

N Port két noi téi TFT Touch
Ve s Screen LCD 3.5" Module

|

Header két ndi tai
STM32F4 Discovery Board

Khoi giao tiép

Ethernet qua céng
RI45

tinh qua cong COM

USART (Tx only)

Qe e—,

Khoi 130 HEP MY | i
|

Header B

!

Cac port xuit tin higu Khoi xuit tin higu dién
dic¢u khién board khién cic thiét bj nhye
T4HC595 nudc doc [jp nhau

Hinh 3. M6 hinh téng quan ctia module diéu khién trung tam
C. Phin mém nhiing
Phin mém nhang duoc thiét ké phu hop cho timg board didu khién bao gdm 1 board master dé nhan tin hiéu tir
may tinh va cac tin hi¢u diéu khién khac sau do truyen tin hi¢u diéu khién board slaver va hé thong den va 2 board slaver
(s0 board slaver c6 thé mé rong 1én toi da 64) d€ nhan tin hi€u tir board master va tryc tiép dicu khién 100 may bom theo
phuong phap bam xung. So d6 khoi cac thanh phan trong phan mém nhung trén board master dugc thé hién trong Hinh 4.
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Hinh nghia hiing; GPIO; UART; Timer; Clock.
Thir vi¢n The LwiP:stack: HTTP Webserver

Nhin dutge g
tin?

Xit Iy c4c Iénh phén tich tix g6i tin
Gin Iénh didu khién té Bo Slaver qua UART

Hinh 4. So d cac thanh phin trong phin mém nhung trén board master

e Module nhan tin hiéu diéu khién c6 chirc ning giao tlep v6i may tinh thong qua mot s6 chuan giao tiép nhu
Ethenet, UART,... dé nhan c4c tin hiéu diéu khién ma phan mém may tinh gui xuong

e Module phan tich tin hiéu nhan cic command ma phian mém may tinh giri xubng dudi dang cac chudi ky tu
g6m cac thong s6 nhu: Chi s may bom, d§ cao cot nudc, mau dén LED... tir nhiing command nhén dugc,
module s& phan tich y nghia céc thong s6 cu thé ciia 1énh dé tir d6 goi t6i cac ham diéu khién may bom va dén
led tuong ng.

e  Diéu khién PWM theo tan sb: Module nay dua vao cac thong 6 dd cao ¢t nude, vi tri cua cac may bom ma
module phan tich tin hi¢u c6 dugc qua d6, sir dung bd timer cua microcontroller Kkét hop véi cac giai thuat
diu khién dé tao ra tin hiéu PWM diéu khién do cao cot nudc cac may bom twong tng véi tin sb va bién do
cta bai nhac trén may tinh.

e  Diéu khién dén: Phan nay ciing dua vao thong sb vi tri, mau sdc cta dén LED tir module phén tich tin hiéu st
dung timer két hop véi giai thuat diéu khién xuét tin hiéu diéu khién t6i cac board cong suét qua chuan SPI dé
diéu khién hiéu ung dén LED, tang thém tinh ngh¢ thudt cho hé¢ théng.

So dd khéi c4c thanh phén trong phin mém nhiing trén board slaver dwoc thé hién trong Hinh 5.

Define Macros, GPIO; UART; Timer, Clock. Diéu ché sumg PWM vai cha k§ nhidm vy duge
chp ahiit qua ngllt toner 2

Nhin duge dir

A JART
ligus i UART? Neat tuner2?!

Cip nldit clw ky ahigm vy 4 thay 381 ¢ coo ¢dt
i sy bown.

Processing recetved command

Too higu dmg chay theo ddrig cic mby bom
Too higu img chay theo ot cic miy bom
Too higu (mg chpy theo dirimg chéo cic miy bom
Too hi¢u img chay theo hinh vuéng cic may bom

Npdt timer2!

Hinh 5. So db céc thanh phin trong phdn mém nhiing trén board slaver
D. Phin mém mdy tinh

Phan mém may tinh dugc nhém thiét ké c6 thé thuc hién 2 ché do: ché do didu khién ma tran nude tu dong va ché
d06 cau hinh bai hat theo ¥ cua ngudi sir dung. Trong ca hai ché do hoat dong, phan mém s& nhan vao cac file &m thanh va



Phan Dinh Duy, Trin Ngoc Pirc, Trin Vin Quang, Vii Dirc Lung 227

¢6 giao dién phat nhac dé chay cac hiéu tng. Pdng thoi phin mém s& c6 ché d6 md phong 3D céc hidu ing dé ngudi dung
¢6 thé xem trudc cac hidu tng trude khi chay xudng board. Phan mém s& truyén cac tin hiéu sau khi phéan tich xudng hé
théng diéu khién thong qua LAN hoac Wifi. Trong do khéi “Bo phén 16p am nhac” s€ 1am nhiém vy nhén dang bai hat
dua vao 1a khdi kha phirc tap nén s& dugc trinh bay riéng trong mét muc bén dudi. Cac thanh phan cua phan mém nhu
trén hinh 6.

Nie iy G i Xiv devg
Rirsh dodh clan ela lugu (mg
BS o ok
| n Crider Gofn plaln mcen
IO &0 didu
. h Sw Khain srung s
baon
Bo phin kg Chimo e
¥ e Mo b nhix MO phong v

i sda yvin boeed

Hinh 6. So db cac khbi phan mém trén may tinh

Trong ché do diéu khién ma tran phun nude tu dong thi phan mém sé& tu dong phan tich cac bai hat ma nguoi dung
dua vao dya vao thuat toan FFT [3, 5] de dua ra cac cot tan s6 am thanh tuong ung. Nguoi dung s& gan cac tan s6 ma
minh mudn vao cac cdt nude tuong ung ¢b dinh hodc thay ddi theo cac kich ban cho trude dé tao cac hiéu 6 ung phun nuéc
dep mit theo cac bai hat. Ché do tw dong nay c6 thé chay duoc bt ky bai nhac nao ma khong can cau hinh trude va ciing
6 thé chay dugc nhac hodc cac am thanh truc tiép tr hé théng am thanh nhu karaoke, nhac séng.

Trong ché d6 nhac ciu hinh theo bai hat, phin mém s& cho phép nguoi ding thiét 1ap cac thong s vé cac hidu tng
cua tat ca cac voi phun ty do hodc theo kich ban cua 1 so hi¢u ung da dugce cai dat trude theo moi giai diéu ctia ban nhac
dé tao nén cac hi¢u trng dep mat theo y minh.

E. B§ phdn lop dm nhac

B phan 16p am nhac s& phan tich va phan loai mt bai hat, bai nhac bat ky vao 1 trong 5 thé loai ma bai béo nay
tién hanh thtr nghiém nhu sau:

- Nhac Cach mang
- Nhac Tré
- Nhac Rock Viét
- Nhac Thiéu nhi
- Nhac Trir tinh
Sau khi nghién ctru nhiéu cong trinh vé rat trich ddc trung ciia 4m nhac [6-8], nhom tac gia di lwa chon 68 dic
trung vé phd am thanh trong bai bao nay nhu trong bang 1.

Bang 1. Sh lugng thudc tinh cua cac dac trung cua tap dir liéu nhac Viét

Tén dac trung SO déc trung
Spectral Centroid 4
Spectral Rolloff 4
Spectral Flux 4
Spectral Entropy 4
MFCC 52
Tong cong 68

Trong bai bdo nay nhom tac gia thuc hién phan tich mét bai nhac thanh cac frame vdi d9 dai khoang 20ms va Gng
v6i mdi frame d6, chuong trinh s& phan tich ra 68 dic trung. Khi bai nhac dugc dua vao phin mém sé tién hanh rat trich
doan tap cic dic trung nhim phan bai nhac vao thé loai twong Umg. bé phan 16p am nhac, trong bai bao tién hanh thir
nghiém hai phuong phap kha thong dung va cho két qua tét trong giai quyét cac bai toan nay la:

e  Phan 16p dung Support Vector Machine (SVM), str dung k¥ thuét Cross - validation (folds =10):
e  Phan 16p dung K-Nearest Neighbor (K-NN)
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IV. KET QUA VA THAO LUAN
A. Thir nghiém bg phén I6p dm nhac
) Tap dir li¢u thir nghi€ém cua bai bao 1a 250 bai nhac Viét Nam, dugc tai tir hai website nghe I]hac truc tuyén ndi
tiéng tai Viét Nam la http://mp3.zing.vn va http://nhaccuatui.com. Cac bai nhac dugc chia thanh 5 thé loai la nhac Cach

mang, nhac tré, nhac rock Viét, nhac thiéu nhi va nhac trir tinh. Mdi thé loai 1a 50 bai nhac dinh dang .mp3, 128kbps, véi
dung lugng khoang 1GB.

o Dit liéu duoc chiz} thanh 10 ph?ln baing nhau, mdi ph?m 25 mau, va quéa trinh Train/Test thyc hién 1ap lai 10 lan. Tai
moi lan Train/Test 1 phan dir li¢u dung d¢ Test \{é 9 phan con lai dﬁng de Traip. Ti ]é phén loai chinh xac véi SVM la
85.2%. V&1 Phuong phap phan 16p dung K-NN, két qua phu thudc vao so lang gieng gan K nhu bang 2.

Bang 2. Két qua phan 16p véi thuat toan K-NN cia tap dit liéu nhac Viét

S6K Két qua
K=1 77.2%
K=2 75.6%
K=3 82.4%
K=4 84.4%
K=5 85.6%
K=6 84%
K=7 83.2%
K=8 84.4%
K=9 81.6%
K =10 84%

Nhu vay, vé6i s6 lang giéng K=5 cho két qua phan 16p cao nhat voi ti 1¢ 85.6%. Ty 1¢ nay tuy khong cao nhung so
véi cac cong trinh [6-8] thi két qua nay cao hon mdt it cho thay c6 thé chap nhan dugc. Beé hién thuc h¢ thong, phuong
phap dung K-NN véi K=5 duoc lya chon.

B. Thir nghi¢m toan hé thong

Dé thir nghiém danh gia, mot hé thong hd phun nudc hoan chinh gdm 100 voi phun gan kém véi 100 may bom va
100 dén LED chiéu sang, theo dang ma tran cac voi phun da duoc xay dung. Voi phun duoc thiét ké dé cot nudc phun 1én
mang tinh thim m§ va két hop véi anh sang cua cac dén LED bén dudi tao nén cac cot nude mang mau sic thay ddi dep
mit. Hé théng duoc lép dat tai téng thuong trrong Pai hoc Cong nghé thong tin — PHQG TP.HCM nhu hinh 7.

Hinh 7. H¢ théng ma tran 10x10 thue té

Phan cing hé thong da dugc thiét ké gdm c6 board diéu khién va board cong sut dira vaio MCU ARM Cortex M4
va cac loai, thiét bi djén tr phu: Mosfet, Diode, IC74595,... Cac bd phan dién tir nay duoc phan chia va lap dt trong 2 ti:
ti cong suat va tu diéu khién nhu hinh 8.
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£3 oA A A £3 oA A o R
Tu dién cong suat Tu dién diéu khién

Hinh 8. H¢ théng dién tir didu khién ma trn

So véi hé thong phun nuée tr dong theo nhac ma trude day nhom da xay dung [3] thi & dé tai nay da dugc phat
trién chuyén nghiép hon vé viéc bd tri ldp dat cac voi phun, phuong phap diéu khién va d6 min dap tng ctia voi phun voi
cao d6 clia cic tan s6 am thanh. Dé danh gi4 tinh nghé thuat ctia cac kich ban biéu dién, ching t6i moi chuyén gia nghé
thuat tir cong ty chuyén vé linh vuc nay va duge danh gia 1a cho két qua tot hon rit nhiéu so voi phién ban trudc.

Tuy nhién hé théng van con c6 sy cham tr& nho (khoang 0,5 gidy) méc du rat kho phat hién trong sy dong bo cua
nhac v6i phan (mg ctia cac voi phun. Nhém dang thir nghiém cho phan mem phat nhac cham hon 0,5 gidy so vai tin hi€u
diéu khién may bom dé nguoi nghe van thay dugc sy ddng bo. Phan mém mo phong trén may tinh ciing chua duoc dep,
muot ma nhu mong doi va can duoc phat trién tiép.

V.KET LUAN

Bai bao da trinh bay mot phuong phap dé diéu khién phun nudc nghé thuat theo dang ma tran dya trén viéc bam
xung lién tyc ti 1& v6i cao d¢ cua tan s6, va dua vao viéc phan 16p 4m nhac dé c6 cac thong sé didu khién phu hop. Dé
kiém nghiém, nhom tac gia da xay dung mot hé thong thuc té bao gdm cac board phan cting, phin mém nhing trén cac
board nay va phﬁm mém trén may tinh dé thyc hién diéu khién hé théng ma trén cac voi phun. Két qua khoa hoc cua bai
béo chua nhiéu, nhung do phirc tap kha cao do duoc thiét ké tir dau gom phan cting, phin mém nhing va phan mém trén
may tinh. Két qua cting cho thiy gia tri thuc tién cao va c6 thé chuyén giao cong nghé dé cho ra cic san phim phuc vu
nhu cau thuc té.

VI. LOI CAM ON

Nhém nghién cru xin chan thanh cam on S6& KHCN TP HCM da tai tro kinh phi cho ching t6i thuc hién dé tai
“Nghién ciru xay dung ma tran phun nudc nghé thuat” ma so 273/2014/Hb-SKHCN.
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AN AUTOMATIC CONTROL SYSTEM OF MUSICAL MATRIX FOUNTAIN
BASED ON MUSIC GENRE CLASSIFICATION
Phan Dinh Duy, Tran Ngoc Duc, Tran Van Quang, Vu Duc Lung

ABSTRACT— The study shows a novel method for automation control of the musical matrix fountain. In each nozzle, the variation
of nozzle height is assigned to a frequency appropriately. In contrast to the other control method, which is used digital valve to
control, the proposed method focus on the continuous pulse modulation, which is proportional to frequency level. Base on that
technique, the nozzle effect is more smoothly. To control the system better, the classifier for 5 genres of Vietnamese music have been
proposed and respectively 5 control parameter sets for each genre are also proposed. Finally, the whole system are designed in a
matrix form with 10 x 10 nozzle and lighting system. The system was tested and shows spectacular effects, according to the experts.
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