XAY DUNG PHAN MEM U'NG DUNG DIEU KHIEN, GIAM SAT CAC THIET B
TRONG CONG NGHIEP BANG GIQNG NOI CO TU'ONG TAC
BUILDING AN APPLICATION FOR CONTROLLING AND MONITORING

INDUSTRY DEVICES BY INTERACTIVE VOICE
DOAN HPU KHANHY
LUU VAN THUYZ, BUI THANH DAT?,
NGUYEN XUAN THINH2, NGUYEN TUAN HIEPZ2, BUI NHU HUY?
1Khoa Dién - Dién T, Trwrong Dai hoc Hang hai Viét Nam
2Sinh vién Khoa Dién - bién tr, Trirong Dai hoc Hang hai Viét Nam
*Email lién hé: khanhvima@gmail.com
Tém tat
Bai bao nay trinh bay viéc xay dung mét ing dung diéu khién, giam sat cac thiét bj bang
giong ndi. Muc tiéu cda nhém tac gid huéng téi diéu khién cac thiét bj dién cao 4p, diéu khién
robot, ... va céc thiét bj khac trong céng nghiép bang giong néi c6 su tuong tac qua lai véi
nguoi van hanh. Véi viéc nghién ciu khai quét vé cong nghé diéu khién giong néi, nhom tac
gid lya chon thw vién giong noi cua Microsoft duoc tich hop trong phan mém Visual studio
2017 dé xay dung ung dung diéu khién va giam sét cac thiét bj. Tin hiéu diéu khién bang
giong néi sau khi dwoc thu béi micro sé duoc xi ly bang thuat toan, so sanh véi cac kich
ban duwoc |4p trinh truée dé duwa ra céc tin hiéu diéu khién g dén cac thiét bj diéu khién kha
trinh nhw PLC (b6 diéu khién kha trinh), dé diéu khién cac thiét bj. Ngoai ra phan mém ciing
duwoc 14p trinh dé giam séat cac phu tai quan trong néu can, khi c6 s cd xay ra véi cac phu
tdi nay, phan mém sé gai tin hiéu théng bao cho nguoi str dung biét bang giong néi va dé
Xuét gidi phap diéu khién tiép theo umg véi ting trurong hop cu thé.
Terkhoa: Piéu khién giong ndi, ing dung diéu khién giam sat
Abstract
This article presents the construction of an application for controlling and monitoring industry
devices by interactive voice. The goal of the group of authors is to control high-voltage
electrical equipment, robot control,... and other devices in the industry by voice with
interaction with the operator. With an overview of voice control technology, the group of
authors selected Microsoft's voice library built into Visual Studio software 2017 to build
control and monitoring application. The voice control signal, after being captured by the
microphone, is processed by algorithms, compared to the pre-programmed scripts to deliver
control signals sent to programmable controller devices such as PLCs to control devices. In
addition, the software is programmed to monitor important loads if necessary, when
problems occur with these loads, the software will send a signal informing the operator by
voice and propose the next control solution for each specific case.
Keywords: Voice control, a control and monitoring application.
1. Pat van dé
Ngay nay vé&i si bung nd ctia théng tin ciing véi sw phat trién cong nghé cao, dac biét la trong linh
vire tw dong hoa. Viéc giao tiép gitva con ngudi véi may tinh da cé nhivng thay déi rat nhanh, khéng con
don thuan dung nhirng thiét bi nhw chudt hay ban phim dé ra Iénh ma da c6 thé str dung ct chi, giong
néi cing nhw biéu hién ctia khuén mét. Céng nghé nay da dwoc ap dung rong rai trong nhiéu linh vc
khac nhau c6 thé ké dén mét sb trng dung clia né nhu:
- Tro' ly do: 1a phdn mém dwoc xay dwng dwa trén nén tang tri théng minh nhan tao Al, n6
gilp dwa ra cau tra & cho ngudi dung nhw mét cudc giao tiép gitka con ngwdi véi nhau.
- Nha théng minh (Smart Home): Diéu khién céac thiét bj cong nghé 1am cho can nha tré nén
c6 strc séng hon nhw diéu khién bat tat dén, déng mé cira, bat tat binh néng lanh [3]....
- Smart TV: gilip nguwdi st dung diéu khién kénh mong muédn hay tim kiém néi dung ma khéng
can 4n phim trén diéu khién.
- Diéu khién xe 1an bang giong néi cho nguoi khuyét tat: Ra Iénh diéu khién bang giong noi
dé diéu khién xe 1&n nhuw tién, IUi, sang trai [5],...
- Ung dung Labview dé diéu khién dong co dién bang giong noi [4];
- Diéu khlen bang giong noi trén thiét bi Android, 10S: Gitp cho ngu®i st dung thao tac nhanh
hon cac phan mém cutia hé thong hay mé khda thiét bi dé dang hon [3].

Tuy nhién hién nay van chua cd nghién ctru xay dwng rng diéu khién va giam sat péng giong noi
trén phan méem Visual Studio két ndi v&i cac thiét bi hién triwdng trong cong nghiép. Xuat phat tir thyc
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tién va tinh cAp thiét clia cac chwong trinh trng dung théng minh nhdm hwéng dén sw phat trién ctia thoi
dai khoa hoc va cdng nghé 4.0. Nhém nghién ctru xay dwng mot ¢ng dung digu khién va gidm sat bang
giong ndi cé két ndi khdng day véi cac thiét bi cong nghiép qua chuan truyén thong khéng day Ethernet.
2. Wu nhwoe diém cua diéu khién giong néi

- Uu diém: Kha nang truy cap: dung giong noi dé diéu khién va nhap di liéu mot dé dang, tién
loi hon dung ban phim, diéu khién tir xa,... rat nhiéu; Téc dd nhanh hon diéu khién théng thuong.

- Nhwoc diém: Thiét 1ap va day: qua trinh ghi nhan, lam quen véi giong néi gap ddi cht phirc
tap va ton thdi gian; Mot s6 phan mém bat néi lai hodc cé thé 1a khéng nhan dién dwoc giong néi clia
ngwoi van hanh; Tl vung han ché: phan mém xu Iy 1au do tir viva néi khéng ndm trong tir dién cla
nd, nhwng ciing dang dwoc cai thién dan dé hoan thién phan mém.

Dé thir nghiém rng dung diéu khién, giam sat bang giong néi, nhém tac gia tién hanh xay dung
ti mé hinh diéu khién va ta gia lap sw cb dwoc trinh bay trong Phan 3.

3. Xay dwng ti mo hinh diéu khién va ta gia lap sw cé
3.1. X4y dung so’ d6 kh6i chung

So dp khoi chung cla h§ thor)g dqc;yc xay ) «— _u A o
dwng nhw Hinh 1. Ung dung dieu khién giam sat | 5|
gioljg néi cai trén may tinh sé nhan tin hiéu diéu ¥ —_—
khién qua Micro va phat tin hiéu am thanh twong
tac voi ngudi str dung qua loa khi cé nhirtng sw c6
xay ra hay dw bao trwéc cac sw cb. U’ng dung duwoc
két ndi khong day véi mang LAN noi bd hodc
internet khi muén diéu khién tr nhirng khodng cach
xa néu can. Cac thiét bi nhw PLC, HMI (man hinh
twong tac ngwoi-may) déu dwoc két ndi vao mang !
LAN dé tuong tac véi ng dung didu khién. Paura . & «
clia PLC sé& két ndi voi cac thiét bi trong cong 'H
nghiép can diéu khién nhuw bom, quat, bong dén,
diéu khién robot, may cét cao ap, ... Hinh 1. So d6 kh6i chung cda hé théng
3.2. Xay dwng ta mé hinh diéu khién va tu gia lap sw c6
3.2.1. Lwa chon céc thiét bi phan ciing va xay dung tu

Dé thir nghiém ng dung cGa minh, nhém tac gid da lwa chon céac thiét bj phan cing trwdce
khi xay dwng ta diéu khién va ta gia lap sw cb dwoc liét ké nhw Bang 1. Vi dinh hwéng sé ap dung
trong cong nghiép nén t viéc lya chon phan ctrng nhém tac gia déu lwa chon cac thiét bj dwoc st
dung réng rai trong cong nghiép [2].

Bang 1. Tén cac thiét bjphan cing '
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Hinh 2. Bén ngoai td mé hinh diéu khién
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Tt m6 hinh diéu khién dwgc xay dyng gbm bo xtr Iy trung tam |a PLC12SE hd tre cong truyén
théng cong nghiép téc dd cao Ethernet [1]. BO tri bén ngoai va bén trong td dwoc xay dwng nhw Hinh
2 va hinh 3.

Ta gia Iap sw ¢é 1a gdbm bd phan chinh la man hinh cdm &ng HMI 7 inch nham tao ra céc tinh
huong sw cO dé thtr nghiém (rng dung diéu khién giam sat nhw dién ap thap, dién ap cao, tan sb
thap, tan sé cao, dong co bi qua tai...Hinh 4 1a hinh anh xay dwng bén ngoai ta gia 1ap sw cé.
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Hinh 5 va Hinh 6 1a cac hinh &nh bén ngoai ctia tG mé hinh diéu khién va ta gia lap sw ¢b sau
khi da xay dwng thanh céng.
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Hinh 3. Bé tri bén trong td diéu khién Hinh 4. Ta gid lap swcé

Hinh 5. Td mé hinh diéu khién va ta gia 1dp swcé khi Hinh 6. Bén trong td mé hinh diéu khién
hoan thanh sau khi hoan thanh

4. Xay dwng rng dung diéu khién giong néi
4.1. Xay dwng thuét toan diéu khién

Hinh 7 14 thuat toan diéu khién giong néi. Khi ¢ I&énh diéu khién giong ndi thi cac tin hiéu nay
sé duwoc sb héa va dwa vao thw vién nhan dién giong ndi dé so sanh véi cac 1énh trong co s& dir
liéu [6]. Co s& di¥ liéu dwoc nhém tac gid lwu trong 1 file text dé co6 thé dé& dang thém bét khi can
thay dbi hay cdu hinh méi hé théng. Néu 1énh diéu khién cé trong co s& di liéu, ’ng dung sé guvi
tin hiéu dén PLC dé diéu khién cac thiét bi hién trudng.

Hinh 8 1a thuat to4n giam sat bang giong noi. Cac théng sb can giam sat sé dwoc do dac bdi
cac cam bién dé glri vé (rng dung dé giam sat lién tuc qua chuan céng nghiép Modbus TCP. Khi tin
hiéu giam sat dén nguéng canh bao, bao dong, rng dung sé& glri théng bao bang giong ndi ra loa
dé bao cho ngudi van hanh biét, ddng thoi dwa ra cac goi y va giai phap diéu khién tét nhat dé nguoi
didu khién quyét dinh va x@ ly tiép theo.

4.2. Xay dwng giao dién phan mém rng dung va chwong trinh diéu khién

Sau khi xay dwng xong thuat toan diéu khién, nhém tac gia xay dwng giao dién (rng dung dé
diéu khién thtr nghiém ti mé hinh diéu khién va ta gid lap sw ¢é nhw Hinh 9.

Giao dién diéu khién gdbm mot tro ly do dé twong tac véi ngudi van hanh, cac dén chi bao
trang thai, cac chi bao trang thai lam viéc cla 4 phu tai trong tG mé hinh diéu khién. Ngoai ra trén
man hinh con cé moét textbox dé nhap dia chi IP trong trwéng hop can diéu khién nhirng déi twong
khac nhau trong cung 1 mang LAN.

Sau khi da xay dwng giao dién &ng dung diéu khién, nhém tac gia tién hanh 1ap trinh bang ngon
nglr C# trén phan mém Visual Studio 2017.
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Hinh 9. Giao dién trng dung diéu khién giong néi
4.3. Thir nghiém hé théng

Sau khi da hoan thién phan mém (rng dung, nhém tac gia da thwc hién thir nghiém hé théng
v&i céc tinh nang va cho két qua la:

- Bat, t&t: bom, quat, 2 d&n bang giong néi véi thdi gian dap ng rat nhanh.

- Khi ddng co dang hoat déng, tao tin hiéu dién ap nguén thap tr man hinh HMI, (ng dung
da glri cdnh bao bang giong ndi cho ngudi st dung biét va dé xuéat dirng bom dé kiém tra va khac
phuc trwéc khi tiép tuc hoat dong.
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Hinh 10. Uhg dung diéu khién dang hoat déng Hinh 11. Thé tinh ndng diéu khién giong néi

va sdn sang nhan 1énh diéu khién

Két qua thtr nghiém cho thay hé théng hoat déng tét, dap rng day dd cac yéu ciu dat ra khi

xay dwng.
5. Két luan

Nhom tac gid sau mét théi gian nghién ciru da xay dwng dwoc hoan thién mét tng dung diéu
khién bang giong néi c6 kha nang twong tac trén co s& cong nghé nhan dién giong néi dé diéu khién
céc thiét bi va giam séat cac thiét bj d& dam bao an toan khi cong tac. Bai bao da dap ng co ban
dwoc cac nhiém vu va yéu ciu da dit ra:

- Xay dwng thanh céng mé hinh vat ly don gian két ndi véi rng dung diéu khién va giam sat
bang giong noi;

- Phat hién va nhan dién giong néi dé diéu khién chinh xac thiét bi;

- Kha nang diéu khién va twong tac don gian;

- C6 thé mé& rong va ghép ndi module twong tw dé thwe hién viéc thu thap cac di liéu phuc
vu cho cac trng dung diéu khién va giam sat ciing nhw canh bao khéc.

Huwéng nghién clru tiép theo clia bai bao Ia tién hanh &p dung thtr nghiém trong mét nha may
cu thé dé diéu khién thiét bj dién cao ap, diéu khién robot, giam sat cac phu tai quan trong béng
giong néi,... lam buéc dém trwdc khi ¢ thé ap dung réng rai trong cong nghiép.
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