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TOM TAT

Tranh man nude 1a mot hé théng hién thi hinh anh bang nudc, trong d6 mdi giot nuéc
thay thé cho mét pixel anh thong qua viéc diéu khién cac van. Cong nghé hién thi bang lop
man nudc nay mang lai hiéu qua vé mat ang dung, dién hinh 1a trong viéc t6 chic sy kién va
trang tri showroom. V&i uu diém méi la va kha ning két hop am nhac, 4nh dén s& lam khoi
goi nhiéu cam xtic hon cho ngudi xem so véi hé théng nudc théng thuong. Bai bao nay trinh
bay thiét ké co khi va giai thuat hién thi cho hé thong tranh man nuéc, dua trén cac phép tién
xtr Iy anh. Trong d6, phép nhi phan hoa anh dwoc dung dé giir lai cac dic trung can thiét cua
anh va sau d6 chuyén ddi thanh dit liéu diéu khién cho van dién tir dong/ngit nude roi theo
mot trinh ty thich hop. Tir d6, san pham thiét ké da thé hién duoc thong diép ma nguoi sir dung
muén truyén dat thong qua nhitng hinh anh chon hya trugc.

Tir khoa: Tranh man nudc, phuong phap nhi phan anh, van dién tur.

1. GIOI THIEU

Nhitng nam gan day linh vuc thuong mai héa, cu thé 1a linh vuc trang tri, quang ba thuong
hiéu & nudc ta dang phat trién rat manh mé. Viéc ap dung khoa hoc ky thuat, dac biét 1a tu
dong hoa di co bude phat trién mai, tao ra nhidu san pham c6 ham lugng chat xam cao, c6 kha
nang tng dung t6t trong xa hoi, tién ti hoan thanh su nghiép cong nghiép hoa, hién dai hoa
dat nuéc. Hién nay, cac hé thong tranh man nude xuat hién ¢ nudc ta ngay cang nhiéu. Tuy
nhién, vi gia thanh con kha cao nén viéc lam cha cong nghé va noi dia héa san pham la budc
di can thiét dé tién hanh thuong mai hoa san pham tranh man nudc.

Trong hé thong tranh man nudc, dé dam bao hién thi dugc chinh xac anh dau vao thi
nhiing dic trung chinh nhét ciia anh phai duoc loc ra thong qua cac giai thuat tién xu 1y anh,
ma quan trong nhat 14 thudt toan nhi phan anh. C6 nhiéu phwong phap nhi phan anh da duoc
gi6i thiéu [1- 8]. Y twong giam thiéu tong phuong sai trong 16p ciia 2 nhém pixel dugc phan
loai 14 tién canh va hau canh da duoc nghién ctru boi Otsu [1]. Cach tiép can nay dan dén ti
da hoa phuong sai giira cac 16p va do d6 c6 thé phan tach tot hai 16p pixel, cudi cung duoc
biéu thi 1a den va trang. Uu diém cua phuong phép nay la c6 toc do xur 1y nhanh. Tuy nhién,
n6 chi hoat dong diing ddi voi hinh anh dugc chiéu sang dong déu. Mot cach tiép can tuong tu,
biéu d6 entropy dugc st dung thay vi ding phuong sai, nhu dé xuét bai Kapur et al. [2]. Trong
khi d6, ¥ teang két hop cua phuong phap Otsu va Kapur et al. dd dwogc trinh bay nham t6i vu
vu diém cua 2 phuong phép trén [3]. Ngoai ra, phuong phap nhi phan anh thich nghi m¢ rong
da duoc de xuat boi Moghaddam & Cheriet ma c6 thé thuc hién mot s6 thao tac bo sung nhu
wdc tinh nén da quy mé, tinh toan do rong dudng trung binh va do cao duong thing [4].
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Ngoai ra, cac phwong phap nhi phan anh gan day bao gdm ¥ tuéng vé ngudng dura trén khu
vuc bang cac két hop phuong phap Otsu va thuat toan SVM (support vector maching), hoic dya
trén SVM véi cac tinh ning cuc bd va cach tiép can dua trén khu vuc nhanh hon [5 - 8].

Bai bao nay dé xuét viéc thiét ké co khi va giai thuat xir 1y anh ciing nhu diéu khién cho
hé thong tranh man nudc. Vi giai thuat nay, san pham thiét ké da cho két qua van hanh tot
cling nhu hién thi linh hoat va day du thong diép, doi hoi thong qua nhitng hinh anh chon lya
trudc.

2. THIET KE CO KHI

2.1. Tinh toan Iy thuyét

Hé thong tranh man nudc duoc thiét ké co chiéu cao 3m va chiéu dai 2m theo dang
module ghép noi. Trong d6, moi module dai 1m va&i 64 van dién tir.

Dé cung cap nudc cho hé théng, bom chim dugc sir dung c¢6 cong suat bom P =150W va
d6 cao myc nuéc bom tdi da H__ =4,5m. Cong suat dau ra (P) ciia may bom cung cip dugc
tinh nhu sau:

P = pgQH 1)

Trong do: pla khéi lwong riéng cua nude (kg{ms), H 14 d6 cao muc nude can bom (M), g
1a gia toc trong truong (M?/s) va Q 1a luu luong thé tich (m?/s).

Luu luong ctia dong nude (q) do bom cung cap 1én éng chira nuée & d6 cao 3m:

150
=— =51kg/s 2
== gH “983 O @)
Thé tich ctia dng chira nude cip cho van cé chiéu dai | =2mva ¢=114mm:
0,114
Vl:ﬁRzlzfr-ETj -2=20,4-10"°m’ (3)
Khéi lwong nude trong dng chira nude cip cho van:
m, = DV, =1000-20,4-10"° = 20,4kg 4)
Gia cong mang chtra nudce chidu dai 2 m, rong 0,4 m, cao 0,2 m c6 thé tich:
V,=2-0,4-0,2=160-10°m (5)

Khéi lugng nuée trong mang chira nudce:
m, = DV, =1000-160-10" =160kg (6)

Nhu véy, khéi lugng nude cung cap tir bom nho hon khdi lugng trong méng nudc, ching
t6 mang nudc cung cap di lugng nudc dé hé thong van hanh.

2.2. Ban vé

Ban v& két cau tranh man nude va mo hinh 3D hé thdng tranh man nude ¢ chidu dai 2 mét
dugc thé hién lan lugt trong Hinh 1 va 2, trong do két céu cua tranh man nude bao gém cac
thanh phan chinh sau: mang chtra nudc, thanh gan ong dong, ong chura nud, ong dan nuéc,
5ng hdi nuéc. Ong chira nude cip nude dén 128 dng dong trén thanh gin dng ddng thong qua
128 van di¢n tr. Tuy thuge vao diéu khién cac van dién tir dong mo ma nudc sé roi xudng tir
cac dng dong tuong tng dé tao thanh tranh man nudc.
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Hinh 1. Ban v& két cau tranh man nudce chiéu dai 2 m.

Hinh 2. M6 hinh 3D hé théng tranh man nuée chidu dai 2 m.

3. GIAI THUAT PE XUAT

Quy trinh hoat dong ciia hé thong tranh man nudc duge thé hién trong Hinh 3. Trudc tién,
may tinh $& xi 1y hinh anh hoac chudi hinh anh (kich ban) can hién thi. Sau do, nhitng dit liéu
nay duoc truyén xudng vi diéu khién man nuéc (MCU) ARM STM32F103C8T6 thong qua
module Bluetooth HCO5 rdi Iuu vao SD Card. Khi hé thong bat dau hoat dong, dit liéu trong
SD Card dwoc MCU truy xuit, xu Iy rdi truyén xudng board driver qua giao tiép SPI. Bing
cach kich mach BJT theo timg tin hiéu xuét ra tir IC 74HC595 trén board driver, cac van duoc
diéu khién déng mo dé cho mot anh hay mét loat anh dinh trude hién thi duoc trén man nudc.

@ VI PIEU KHIEN DRIVER DIEU . .
a MAN NUGC (MCU) :> KHIEN VALVE ‘:> MAN NUGC

Hinh 3. So d6 khdi hé théng diéu khién tranh man nude.

3.1. Giai thuat xi Iy anh trén may tinh (PC)
3.1.1. Thiét Idp hién thi mét anh trén man nuéc

Luu d6 giai thuat thiét 1ap hién thi m6t anh trén man nude duge thé hién trong Hinh 4.
Anh dau vao dugc chuyén tir anh mau RGB sang anh xdm. Tuy nhién, anh két qua thu duogc
thuong khong min va con nhiéu do mét so thanh phan nén qua rd nét. B¢ Iam min anh va loai
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bo cac nhiu nay, bd loc trung vi (median filter) dugc dé xudt st dung.

Tao dir liéu anh

Chuyén sang

4nh xdm

Tao dir liéu nh

Truyén c cho phép .
truyén dit li¢u dnh Nhi phén dnh

Co phan hoi
=0K
Y

Truyén frame
A

dir liéu xuong MCU

Co phén hoi
=0k

Y

Loc trung vi

Phép hinh thai hoc

va loc Gaussian

Chuyén dir liéu tir
bit thanh byte

Pura dir liéu vao

frame truyén

Return truyén dir ligu
thanh cong

Hinh 4. Luu d giai thuat thiét 1ap hién thi mot anh trén man nudc.

Budc ké tiép 1a chuyén anh tir anh xam sang anh nhi phan. Phuong phéap Niblack xac dinh
ngudng cuc bo dua trén vige tinh todn gia tri trung binh va d6 1€ch chuan cuc bd, do d6 1am rd
dugc cac chi tiét trong anh nhung con ton tai cac nhidu ctia nén. Trong khi d6, phuong phap
Otsu xé4c dinh ngudng toan cuc dya vao histogram dé phan chia cac diém anh vao 2 16p tién
canh (d6i twong) va nén sao cho khoang cach giira cac diém anh trong mdi 16p 14 nho nhat nén
phuong phap nay khir nén ciia anh kha t6t nhung khong 1am 16 nét duoc céac chi tiét. Bang 1
thé hién két qua so sanh giita 2 phuong phép trén.

Bang 1. So sanh phuong phap Niblack va Otsu

Tiéu chi Niblack Otsu
Thoi gian thuc hién Cham Nhanh
Anh c6 d6 sang thay d6i Tét Khong ot VlAmat motso
vung thong tin
I’Dhu }huoc kich thu?c Co Khéng
cac doi tuong trong anh
Phu thudc tham sb Co Khong

Do d6, mot phuong thirc két hop duge wu diém cua ca 2 phuong phap trén dugc dé xuat,
d6 14 4p dung toan tir AND ddi voi 2 anh két qua thu duoc sau khi nhi phan hoa bang phuong
phap Niblack va Otsu. Sau dd, phép hinh thai hoc gidn né va bd loc Gaussian duoc ap dung
dé lay lai cac chi tiét bi mat va loai bo cac ddm nhiéu nho con sot trong dnh nhij phan. Két qua
so sanh giira giai thudt dé xuat voi phuong phap Niblack va Otsu dugc thé hién nhu trong Hinh 5.
Giai thuat dé xuét cho anh két qua tdt nhat, gitt dugc cac dic trung co ban cuia anh dau vao.
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Anh géc Phuong phép Otsu

Hinh 5. Két qua nhi phan anh.
Dén day, anh két qua duoc dua vé kich thude Gmg voi s van theo cong thic:
W =15xn_ (7
Trong d6: W 14 chiéu rong can scale anh, Nyan 12 s6 van nude dé hién thi anh.

Lic nay, dir liéu thu dugc & dang bit nén ta cin chuyén doi vé dang byte dé dé luu trir va
truyén dir liéu. Ta dua v€ theo chuan frame dir liéu nhu sau: tong byte 1a 2 byte, tong cot la 2
byte va dir liéu. Cuoi cung, dit liéu dugc truyén xudng MCU thong qua giao thirc RS232.

3.1.2. Thiét Igp hién thi mét kich ban gém nhiéu anh trén man nueéc

Tao dir liéu tir cac anh

Chon cic anh dé
thiét 1ap kich ban

Tao dir liéu tir cac anh

Chuyén anh thir i
sang anh xdm

Loc trung vi

Nhi phin dnh

Phép hinh thai hoc
va loc Gaussian

Truyén frame dir li¢u

thir i xuéng MCU Chuyén dir ligu tir

+
Truyén co cho phép
truyén dir li¢u Kich ban

LY
ry

bit thanh byte

Pua dir ligu vao
frame truyen thir i;
i++

Return truyén di li¢u
thanh cong

Hinh 6. Luu d6 giai thuat hién thi mot kich ban gf“)m nhiéu anh trén man nude.
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Luu dd giai thuat hién thi mot kich ban gdm nhiéu anh trén man nude duge thé hién trong
Hinh 6. Timg anh trong kich ban lan lugt dugc thiét 1ap nhu khi thiét 1ap mot anh. Qua trinh
nay dién ra lién tuc cho dén khi hét toan bo anh duoc chon trong kich ban. Cudi cung, nhiing
dir lidu nay dugc truyén xuéng MCU théng qua giao thirc RS232.

3.1.3. Calib SD Card

Viéc calib bd nhd SD Card nham muc dich tao phan vung tirng dia chi dé thuc hién viée
luu trit cling nhu tao ra sy thong nhét trong viéc MCU lay dir liéu. Luu d6 giai thuat calib SD
Card duoc thé hién trong Hinh 7. Dau tién, PC s& mo port két ndi bluetooth dén MCU va guri
thong tin dang nhép tai khoan quan tri dé quan ly SD Card. Néu thong tin nay dang, MCU
dugc cap quyén admin calib bd nhd SD Card phéan thanh bon ving theo quy chuan dit ra dé
Iuu dit liéu nhan tir PC.

. Vung I: thiét lap ban dd bo nhG SD Card. Viung nay chura dia chi bét ddu cua 4 vung,
nham gitp MCU c6 thé truy cdp deén cac vung khac thong qua dia chi da luu tra.
~ Vung2: thiét 1ap thong s6 diéu khién. Ving nay chtra cac thong tin nhu password login,
sO van can thuc hién va chiéu dai ctia man nudc.
Vung 3: chira kich ban duoc thiét 1p nhu s6 kich ban, d6 dai byte ciia timg kich bén, thoi
gian nghi gitra cac kich ban va so lan lap lai cta cac kich ban.
Vung 4: chira cc dit liéu anh can thuc hién cho céac kich ban nhu sb anh cua ting kich
ban va chieu dai cta ting dir liéu anh.

Calib SD Card

Thiét 1ap thong sé hi¢u chinh
viung nhé SD Card

Port mé = OK

Vung 1: Thiét 1dp ban db
bo nhé SD Card

. N
Phin hoi = ok

Y

Ving 2:
Thiét 1ap thong sé diéu khién

. N
Phin hoi = ok

Y

Ving 3:
Vung chira kich ban

. N
Phan hoi =ok

Y

Vvung 4:
Vung chira dir liéu dnh

N
Phiin hdi =ok

Y

A

Return Return
Calib thanh cong Calib thit bai
I T

End
Hinh 7. Luu d giai thuat calib SD Card.
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3.2. Giai thuat xir ly trén MCU

Luu d6 giai thuat xir 1y trén MCU dugc thé hién trong Hinh 8. Khi bat dau khoi chay,
MCU thiét 1ap ban dau can thiét cho hé thong: GPIO gitp hién thi cac dén bao trén board; tao
giao thic SPI tmyén nhén dir ligu gitta MCU véi driver board va SD Card; tao giao thuc
USART nhan dir li¢u tir PC; TIMER tao thoi gian delay cho cac viéc thuc hién kich ban ciing
nhu céc tac vu thiét 1ap trong hé thdng; tao giao thire DMA kép hop vé6i SPI trong viée doc va
Ivu trir SD Card.

Thiét ldp h¢ théng

Thiét 1ap SD Card
Y

MSDC_init = FALSE ‘ ’ MSDC_lInit = TRUE ‘

A
’ mode = BACKUP

mode= RUN
MEM_INIT_SUC = FAIL

’ MEM_INIT_SUC = TRUE

J L
»

BACKUP 0 RUN

Chay kich ban Chay kich ban
trén SD card

trén MCU

ConfigMode InteractMode —

calib lai

Hinh 8. Luu do gidi thudt xir Iy trén MCU.
Sau d6, MCU ra Iénh m¢ toan bd van trong 2 giay 1o dong lai dé kiém tra hoat dong cua

cég: van. Ké dén, M?U thiét 1ap ban dau cho SD Card dé kiém tra trang thai hoat dong cia no.
Néu khong xay ra 161, MCU sé thuc hién calib ving thé nhé SD Card.
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Trong truong hop viéc thiét 1ap hay calib SD Card thét bai, ché d6 BACKUP duoc kich
hoat. Muc dich cua ché do nay la dé hé théng tranh man nuéc khong bi dirng hoat dong khi
SD Card xay ra sy cb. O ché do nay, MCU chay va hién thi cac anh di dugc thiét 1ap san trong
b6 nhé ciia n6. Khi thiét 1ap va calib SD Card thanh cong, ché 46 RUN duoc kich hoat, MCU
lay cac kich ban duoc thiét 1ap trude trén PC dé hién thi trén man nudc.

Khi nguoi dung mudn thiét 1ap lai viéc luu trit dudi SD Card trong chwong trinh giao
dién diéu khién (GUI) thi ché do ConfigMode duoc kich hoat. Luc ndy ving nhé, ving thong
s6 diéu khién, ving chtra kich ban va viing chira anh dugc thiét 1ap lai.

Khi nguoi dung mudn thiét lap hién thi mot hinh anh trén tranh man nudc thi ché do
InteractMode dugc kich hoat. O ché do nay, MCU cho dit ligu tur trén PC truyén xuéng va xu
1y khi c6 dir ligu.

4. KET QUA THUC NGHIEM
4.1. Chwong trinh diéu khién trén may tinh (PC)
Chuong trinh giao dién diéu khién tranh man nude (GUI) duoc viét bang ngdn ngit C# trén

Visual Studio 2015, gdm c¢6 bon tab chinh 1an lugt 1a Connect, Image, Script va Data Image.
4.1.1. Tab Connect

Giao dién tab Connect dugc thé hién trong Hinh 9, cho phép ngudi ding chon mo serial
port va toc do baud tuong tng dé két nbi véi MCU qua module Bluetooth HCO5. Trang thai
két ndi serial port dugc bao “Connect/Disconnect” & “Status”. Sau d6, ngudi dung nhap mat
khau vao 6 “Pass” dé dang nhap vao quyén quan trj hé thdng tranh man nudc.

& Digital Water Curtain - ] X

Connect mage Script Data Image

Hinh 9. Giao dién tab Connect.

4.1.2. Tab Image va tab Data Image

Giao dién tab Image dugc thé hién trong Hinh 10, cho phép thiét lap hién thi mot anh trén
man nude. Dau tién, nguoi dung chon anh can hién thi bang cach “Browse” dén file anh do.
Lic nay, anh dau vao s€ dugc hién thi nhu trong Hinh 10a. Ti€p dén, cai dat kich thudc anh
thyc t€ mong muon hién thi trén tranh man nudc nhu trong Hinh 10b. K& ti€p, kéo thanh truot
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diéu chinh ngudng threshold khi nhi phan hoa anh dén gi4 tri mong mudn hogc d& méc dinh theo
gia tri ciia thuat toan xir Iy anh dé xuét. Tiép theo, click “Display” dé hién thi mé phong anh d6
trén man nudc nhu trong Hinh 10c. bén day, dir liéu cua anh sau khi xir ly dugc thé hién ¢ tab
Data Image nhu trong Hinh 11. Cudi cung, click “Send” dé giri dit liéu nay xudng MCU.

u! Digital Water Curtain

Connect Image  Script Data Image

:\Users\daiba\OneDrive - Ho Chi Minh city University o

i . Hinh 10. Giao dién tab Image. i
a) Anh dau vao RGB; b) Cai dat thong so0 hién thi; ¢) Anh m6 phong hién thi trén man nudc

o) Digital Water Curtain

LintB_t c[2304] = (9,0, 0, 23, ~
Q0 0.070.00.000000000000
0,0 00000000 0120000000

0, 0, 0, 0,

0.0 000 00 0 0 0 3254 00 00 0 0 0

0. 0. 0. 0,

0.0 0 0.0 0 0 0 0 0632512 0 0.0 0 0 0

0. 0. 0, 0,

0,00 0 0 0 0 0 0 12525248 00 0 0, 0,0

0. 0,0, 0.

000 0.0 0 0.0 0152552525 0.0.0.00 0
.0, 0. 0.0, 0 0 0 0127255 255255.224 0, 0, 0, 0,

0, 0, 0,0, 0,

0.0 0.0 0 0 0 0 1255255255 255252 0, 0.0, 0,

0. 0, 0,0, 0

0 o0 0 0. 0. 0. 0. 0. 15.265.255,255,285.255. 0. 0. 0. 0.
0, 0. 0, 0.0 0 0, 0,127,255 255 255 255,255 224, 0, 0,

0, 0,0, 0,0, 0
0. 0. 0. 0. 0. 0. 0. 1.255 255 255 255, 255,255, 248. 0, 0.

0. 0. 0.0 0 0

0 0 0 0. 0. 0. 0. 7,255,255, 255, 255, 255, 255.255. 0. 0.
0.0 0 0. 0 0 0, 31,255 255 255 255, 255, 255, 255,192, 0,

0.0, 0.0 0 0

00 0 0. 0. 0. 0,255,255, 255, 265,265,255, 25, 255 240. 0.

Db.ﬂb.ﬂb‘o‘u.nb‘n‘o. 3,255, 255, 255, 265, 255, 255, 255, 255, 252, 0.,
0. 00, 0. 0. 0 15.255 255, 255, 255 255, 255, 255, 255, 255,

128, 0, 0. 0. 0, 0, 0,

0.0, 0, 0,0, 0 63255255, 255, 255, 255, 255, 255, 255, 255,

192. 0. 0. 0. 0. 0, 0.

00,0, 0, 0, 0,255, 255, 255, 255, 255, 255, 255, 255, 255, 255,

240, 0, 0. 0. 0. 0, 0,

0, 0,0, 0, 0, 3255 255,255 255, 255, 255, 255, 255, 255, 255,

25 00 n 00N Ae

Hinh 11. Giao dién tab Data Image.
4.1.3. Tab Script

Giao dién tab Script duogc thé hién trong Hinh 12, cho phép thiét 1ap hién thi mot kich
ban gdom nhiéu anh trén man nudc. Pau ti€n, nguoi dung chon nhiing anh can hién thi trong
script bang cach “Browse” dén folder chira cac anh d6. Luc nay, mot table s€ dugc tao ra chira
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thong tin vé tén, kich thudc cia cac anh nay nhu trong Hinh 12a. Click vao mot dong bét ki
trong table, anh dau vao twong mg s& dugc hién thi nhu trong Hinh 12b. Dé cai dit kich thude
hién thi ciia anh nay trén man nudc, ngudi dung c6 thé click vao 6 Width va Height trong ting
trong table dé nhép lai kich thudc mong mudn.

Dé bt du cai dit script, dau tién click vao “NewScript”. Lic ndy mot script méi duoc
tao ra, yéu cau ngudi dung nhép tén script va sb 1an 1p lai cua script “Name/Repeat” nhu trong
Hinh 12c. K& dén, trong table lan luot chon timg anh theo y do script rdi click “NewUScript”.
Céc anh duge chon s& hién thi theo thir tu nhu trong Hinh 12c.

L)

Connect image SCot  Data mage Name  Widthimm) - 16 vl
SGATT1 | 2904
Source scarr2 B
SGATTI | 2904
Dvectory [C:\Lisers'\dabia \OneDrive - Ho Chi Minh cty Uiversty SOATTY 12904
SGATTS | 2904
SGATTE | 2904
Browse Unttled | 2904
Unttied! | 2904
Setup
NewScript NewlScript
Newimage DeleteScrpt
SaveScript
Downd Load
[] Calibrate Memory

[] Download Script
[] Download image

. Hinh 12. Giao dién tab Script.
a) Danh sach cdc anh dau vao; b) Anh déu vao dang chon; ¢) Thong so va cac anh trong script dang
thiet 1ap; d) Thong so hién thi cuia anh trong script; ) Tuy chon gui dit liéu xuong MCU

Dé cai dit hién thi cho timg anh, double click vao anh d6 s& xuat hign hop thoai tiy chinh
cac thong s6 nhu trong Hinh 12d. “Repeat times™ 1a s6 1an lap cua mdi anh; “Delay Before”,
“Delay repeat” va “Delay after” 1a cac khoang thoi gian tré khi chuyén giita hai anh;
“Alignment” 1a chinh canh 1& ctia anh.

Cubi cung, tick vao “Download Script” va “Download Image” r0i click “Send” nhu trong
Hinh 12e dé gtri dit liéu anh va script xuong MCU. Trong truong hop muon calib lai SD Card
thi tick thém “Calibrate Memory”.

4.2. H¢ théng tranh man nwéc thuc té

MCU board va driver board dugc thi cong 1an lugt nhu trong Hinh 13 va Hinh 14.

Hinh 13. MCU Board.
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Nghién ciru gidi thuét hién thj tranh man nuoc

Hinh 14. Driver board.

He¢ thong tranh man nuée duge thi cong theo ban vé& thiét ké co chiéu dai 2 m, chiéu cao
3 m véi 128 van dién tir nhu trong Hinh 15. Ong chita nu6c, thanh gin dng dong, van, tu dién,
MCU va driver board duoc lap thanh cum va dong géi thanh khbi nhu trong Hinh 15a. Ong
dan nudc, dng hdi nude bé tri hai bén hong hé thdng, cip theo bdn tru ding bing st hop nhu
trong Hinh 15b. Méang chira nuée duoc thi cong bang inox 304 dam bao khong ri va khong bi
vang nudc ra ngoai khi hé thong hoat ddng nhur trong Hinh 15c.

Hé théng hoat dong on dinh, trinh dién duoc tt ca cac chix cai, chit s6, ki tu dic biét, cac
hinh anh, biéu tuong... hodc chudi hinh anh theo kich ban do nguoi dung soan trude. Video
minh hoa hoat dong ctia hé thong duoc dang tai tai https://youtu.be/uroQgFYWNGO.

~ Hinh I5. H¢ thong tranh man nude thuce té
a) Cum van, ong cap nudc, MCU, driver board; b) Bon tru chong chiu luc
va 2 ong cap/thoat nudc cho hé thong; ¢) Mang chura nudec.

5. KET LUAN
Bai béo da trinh bay thiét ké co khi va giai thuat hién thi cho hé théng tranh man nudc.
Nho vao giai thuat nay, san pham thiét ké da duoc ching minh bai két qua van hanh tét va
hién thi day di thong diép dugc yéu cau théng qua nhiing hinh anh chon lya trude. Trong
tuong lai, nhom tac gia du dinh phat trién ¢ng dung diéu khién trén smartphone dé ting thém
tinh tién dung cho hé théng.

L&i cam on: Nghién ciru nay do Truong Dai hoc Cong nghiép Thuc pham TP. H6 Chi Minh
bao tro va cap kinh phi theo Hop ddng sé 90/HD-DCT.
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ABSTRACT
STUDY ON DISPLAY ALGORITHMS FOR DIGITAL WATER CURTAIN

Tran Hoan'*, Ngo Dinh Duy Khanh?, Van Tan Luong*
'Ho Chi Minh City University of Food Industry

“Ho Chi Minh City University of Technology

*Email: hoantran205@gmail.com

Digital water curtain is a water visual display system, in which each drop of water
replaces a photo pixel through the control of valves. This water curtain display technology is
effective for several applications, typically in the event organization and the showroom
decoration. With new advantages and the ability to combine music, the lights will evoke more
emotions for the viewer than conventional water systems. This paper presents the mechanical
design and display algorithm for digital water curtain system, based on pre-image processing
operations. With the proposed algorithm, the image binary is used to retain the necessary
characteristics of the image and then converted into control data for the solenoid valve to
close/open the falling water according to an appropriate sequence. Since then, the designed
products have shown the message that users want to convey through pre-selected images.

Keywords: Digital water curtain, image binary method, solenoid valve.
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