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TOM TAT

Trong th&i dai ngay nay, gido duc la van dé dwoc quan tam hang dau & tat ca cac qubc gia. Chinh vi vay,
moi truéng gidng day sé gop phan &nh hwéng truc tiép dén viéc tiép thu cac kién thirc clia ngudi hoc, cu thé la
phong hoc. Xuat phat tlr nhu cau d6, ching t6i quyét dinh thiét k& mot hé théng cé thé gitp viéc diéu khién va
giam sat cac thiét bi mot cach ty dong va hé tro cho gidng vién, ngwdi hoc mét cach tbt nhat. Bai bao nay, trinh
bay ng dung LabVIEW va Siemens LOGO! diéu khién va giam sat thiét bi dién trong phong hoc théng qua mang
LAN. He théng gdm: ti dién thiét bi didu khién kha trinh (PLC), cac thiét bi (d&n, quat, am ly, may chiéu, cdm
bién, camera...), may tinh chay chwong trinh LabVIEW di&u khién.

T khéa: LabVIEW; Siemens LOGO!; mang LAN; OPC Server; LOGO! 0BA7

ABSTRACT

In recent years, education has been the number one priority issue in the world. Therefore, the education
environment will directly affect knowledge absorption. Specifically, the classroom is one of the most important
factors in the education environment. From this need, we decide to design a system that can help control and
monitor equipment automatically and support lecturers and students in the best way. This paper presents the use
of LabVIEW and Siemens LOGO! to control and supervise electric equipment in the classroom by LAN network.
The system includes: programmable logic controller (PLC) cabinet, equipment (lamp, fan, amplifier, projector,
sensor, camera), and computer on which the LabVIEW software is installed.

Keywords: LabVIEW; Siemens LOGO!; LAN network; OPC Server; LOGO! 0BA7

1. Pit vin dé 1.1.2. Pé tai “Versatile Communication Solution
11, Mjt sé @ tai didu khibn va gigm sit sic /7 PLC Based Control Systems
dung PLC Siemens va LabVIEW hién tgi Tac gia: Aurel Gontean, Marius Otesteanu

o / ) Sandra rugina, Georgiana Sarbu-Doagd, Pai hoc
1.1.1. Pé tai “LOGO! PLC driver based on Timisoara, Romania.
LabVIEW™”

Tac gia: Carlos Calderon Cordova, Pai
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LOGOIPLC ~ CAP  TRAMMAY CHU INTERNET/INTRAIET TRAM BIEU KHIEN TiF XA
Hinh 1. So d6 hé thong Hinh 2. So do hé thong

Heé thdng str dung phuong thiic giao tiép giita St dung phuong thirc giao tiép gitta PLC
LOGO! va LabVIEW theo chuan RS232, thich hop S7-200 va LabVIEW theo chuin RS485. Hg¢
cho cac két ndi & pham vi gan. Dé diéu khién dugc ~ thdng thu thap dir liéu tir cam bién thong qua
nhiéu LOGO! can phai c6 nhiu tram may chi ~ PLC S7-200 va mé phong trén phan mém
twong tmg. Co thé timg dung cho céc b thi nghiém. LabVIEW.
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1.2. Viin dé diit ra

Muc dich ciia tmg dung diéu khién, giam
st c4c thiét bi dién trong phong hoc 1a nhim hd
trg viéc quan 1y 16p hoc mot cach hiéu qua, tiét
kiém nadng luong va thoi gian. Ngoai ra, hé
thong co6 thé canh bao khi co ngudi vao 16p hoc
trai phép (16p khong cé gid hoc).

Ung dung nay st dung LOGO!0BA7[1]
dé diéu khién cac thiét bi dién va sir dung phan
mém LabVIEW dé thiét ké giao dién diéu khién,
gidm sat. LOGO!0BA7 la dong LOGO! méi cua
hing SIEMENS, c6 chirc ning truyén thong qua
mang Ethernet, viéc doc/map chuong trinh hay
viéc truyén nhan dit liéu diéu dugc thyuc hién qua
mang LAN (Local Area Network). Nhung hién
nay, cong cu OPC SERVER trong LabVIEW
khong hd trg giao tiép voi LOGO!0BA7 thong
qua Ethernet. Bén canh d6, ing dung diéu khién
va giam sat nhiéu phong doi hoi phai giao tiép
dugc nhiéu LOGO!0BA7 va giao dién chuong
trinh phai than thi€n véi nguoi dung.

2. Giai quyét vain dé

St dung VisuaBasic.Net dé viét chuong
trinh  OPC giao tiép giita LabVIEW va
LOGO!0BA7, tat ca dit liéu truyén nhan déu duoc
luu trir trong co s& dir liéu ctia Microsoft Access
2007 (viét tit CSDL). CSDL nay giup cho viéc
quéan 1y nhiéu phong hoc d& dang hon. Bén canh
do, giao dién diéu khién giam sat dugc thiét ké voi
nhiing hinh anh truc quan tuong tng véi timg thiét
bi dién trong phong, dong thoi co camera dit trong
phong hoc dé giam sat toan b phong hoc.

3. N¢i dung

Hé théng st dung PLC c6 d6 6n dinh cao,
dé sir dung, co thé thay ddi chuong trinh nén hé
thdng linh hoat, tich hop nhiéu chirc ning. Chinh
nhitng uu diém dé, PLC duoc lua chon cho ung
dung nay. V6i OBA7 thich hop cho nhiing ng
dung nho, c6 gia thanh thap, két nbi duoc mang
LAN gitp cho viéc két ndi véi may tinh mot
cach dé dang.

Mobi phong hoc (ROOM) sir dung mot
0BA7 diéu khién cac thiét bi, cac 0BA7 nay
duoc két ndi voi mang LAN va duoc diéu khién
boi phan mém LabVIEW cai dat trén may tinh
(PC — Personal Computer), thong qua phan mém
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trung gian OPC SERVER LOGO! 0BA7 (OPC)
(Hinh 3). OPC gitp viéc truyén nhan di liéu véi
nhiéu phong théng qua CSDL, tao su linh hoat
trong viéc quan 1y toan b hé théng phong hoc.
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Hinh 3. So do téng quat hé thong diéu khién
va giam sdat phong hoc

3.1. Phwong phdp diéu khién
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Hinh 4. Phwong phdp diéu khién

CAMERAIP

Phuong phéap diéu khién duoc mé ta trong
hinh 4. Tin hiéu hién thi/diéu khién trén giao dién
LabVIEW dugc doc/ghi tr CSDL. CSDL nay
cling dugc phin mém OPC doc/ghi, sau d6
truyén/nhan véi 0BA7 thong qua mang LAN. Khi
d6 OBA7 sé& tién hanh xir ly dé diéu khién cac
thiét bi, dong thoi s& giri dir liéu tré lai OPC.
“Button Panel” duoc ding dé diéu khién cac thiét
bi khi can diéu khién truc tiép ngay tai phong, néu
€6 su cho phép tu giao dién LabVIEW.

3.2. Nguyén ly lam viéc ciia OPC SERVER
LOGO! 0BA7

Trong cong trinh nghién ciru nay ching
t6i st dung tiéu chudn OPC Data Access. OPC 1a
viét tit cia tr OLE (Object Linking and
Embedding) for Process Control, v6i dic diém
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k¥ thuat pho bién nhat 1a doc va ghi dir liéu thoi
gian thyc. OPC giao tiép v&i cac thiét bi va
CSDL, lam don gian hod qua trinh diéu khién.

OPC dugc viét trén Visual Basic.Net véi
thu vién ma nguén mo Libnodave [2]. Thu vién
Libnodave cung cdp cac chirc ning can thiét dé
két nbi va trao doi dit liéu v6i PLC Siemens.
Libnodave cung cdp cic thu vién chuan c6 thé
st dung voi cac ngbén ngtr 1dp trinh C, Visual
Studio.Net.

Giao dién OPC (Hinh 5) duoc viét trén
phin mém Visual Studio 2010, sir dung ngon
ngit Visual Basic. Phan mém doc va ghi cac
thong s6 tir 0BA7 vao CSDL. C6 mét van dé 1on
la thu vién ban dau dugc viét khi chua c sin
pham 0BA7. Tuy nhién qua qua trinh nghién ciru
chung t6i thdy ring khi st dung ham
daveConnection véi cac déi so: rack=1, slot=0
thi ¢6 thé giao tiép duoc v6i 0BA7. Dudi day la
mot vi du dé mo két ndi giao tiép, doc va ghi dir
liéu vao cac 6 nhd cia 0BA7.

4 Test OPC Server LOGO! OBAT

=laEs

Exit  Connection Info

IP-ROOM IP-Camera connection emor RX  TX QB0 MB1 1Bl VBD VBl VB2 MBO

ToolStripStatusLabell

Hinh 5. Giao dién OPC

CSDL dung giao tiép gitra LabVIEW va
phan mém OPC dugc biéu dién trong Bang 1.

Bdng 1. Co so dir liéu

Théng s6 Mo ta
IP-ROOM IP LOGO! ctia phong
IP-Camera IP Camera ctia phong
Connection Tgazlng thai két ndi hodc khong két

noi
Error Lbi truyén hoac nhan dir liéu
RX Nhan di liéu
TX Truyén di liéu
QB0 Ng6 ra
MB1 Co
IB1 Ngb vao
VB0 Ngd vao cia giao tiép mang
VB1 Ngd vao cua giao tiép mang
VB2 Ngé vao cua giao tiép mang
MBO Co

Nguyén 1y 1am viéc ciia phan mém OPC
duoc thé hién trong hinh 6.

‘ Read Access Database ‘

Read Field Name (i)
IP-ROOM (i)

r 1
(T‘onnect LOGO! IP-ROOM (il)

Connect LOGO! No
OK?

Yes

connection(i) = 1
error(i) = 0

connection(i) = 0
error(i) =1

Update database

End of Record?

No

Yes

Read Field Name (i)
RX()

False

RX() =17

True

Read Field Name (i)
error(i)

error(i) =0 ?

Read Field Name (i)
error(i)

False

True

‘ Read LOGO! IP-ROOM (i) |

A

Data of Field Name(i)

{QBO||IBO||IB1|[VBO| No
VBI1|[VB2|MBO0} >—>
<= Data of LOGO!

T~IP-ROOM(i)—

YeX

Data of Field Name(i) {QBO(i),
IBO(i), IB1(i), VBO(),
VBI(i), VB2(i), MBO®i)}
= Data of LOGO!_IP-ROOM(i)
And TX(i) =1
v

Read Field Name (i)
QBO(i), IB1(i), MB1(i),
yB()(i), VB1(@), VB2(i), MB()(iP

Write LOGO!_IP-ROOM (i)
QBO(>i), IB1(i), MB1(i),
VBO(), VB1(i), VB2()), MBO(i)

RX(i) =0

Update database

End of Record?

Yes
Hinh 6. Luu d6 OPC SERVER LOGO! 0BA7

Trudc tién kiém tra két ndi véi 0BA7 cia
timg phong. Ghi bién “connect” va “error” vao
CSDL cua phong tuong tmg. Sau khi d kiém tra
két ndi tit ca cac phong thi bét dau xu 1y dit lidu
cta timg phong. Dau tién 1a kiém tra bién RX(i)
va error(i):

* Néu RX(i) = 1 va error(i) = 0 thi doc
CSDL va truyén dir liéu xudéng OBA7. Sau do
gan RX(i) = 0 va ghi vao CSDL r0i chuyén sang
xur 1y dit liéu phong ke ti€p.
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= Néu RX(i) = 1 va error(i) = 0 thi doc dit
lidu tir 0BA7, so sanh dif liéu néu c6 su thay ddi
thi ghi dit liéu mai va bién TX(i) = 1 vao CSDL
10i chuyén sang xir 1y dit liéu phong ké tiép.

= Néu error(i) = 1 hodc khong c6 su thay
dbi dit liéu thi kiém tra phong ké tiép.

3.3. Giao dién diéu khién va giam sat

LabVIEW la méi truong ngon ngit dd hoa
hiéu qua trong viéc giao tiép da kénh giita con
ngudi, thuat toan va cac thiét bi [3]. LabVIEW c6
kha ning giao tiép duoc véi CSDL, ddng thoi co
thé tao ra giao dién nguoi ding véi nhimg hinh
anh do hoa truc quan, rat thich hop cho thiét ké
giao dién diéu khién va giam sat (Hinh 7).

Hinh 7. Giao dién diéu khién

Giao dién diéu khién hinh 7 c6 hai ché do:
ché d6 diéu khién va ché do giam sat. Ung voi
mdi phong c6 mét dia chi IP (Internet Protocol)
OBA7Y va IP camera riéng.

» MENAI

sl Assign value
s L[smFAN| VBO, VB1, VB2
»AMICRO into all LV Button

»MPROJECTOR
» APOWER CM & 55
» A SUPE] /COl

e,

' e [F)
pe GF (L - £
[ R
'[Pmuidu: Microsoft ACE.OLEDB.12.0;Persist Security Info= False:Data Source= }M’l
III MLOGO!.accdb
L

Hinh 8: Trang thdi 1
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Hinh 9. Khéi hién thi

O trang thai 1, khi chuong trinh bt dau thi
nat cho phép diéu khién trén giao dién ENABLE
CTRL = False. Dong thoi, chuong trinh doc di
liéu tir CSDL LOGO!.accdb, sau d6 hién thi trang
thai thiét bi trong CSDL 1én giao dién, gin trang
thai cac nat diéu khién cia BUTTON PANEL
(VBO, VB1 va VB2) vao cac bién cuc bo cua cac
nat didu khién trén giao dién (LV Button). Bén
canh do6 kiém tra bit Conect; néu bit Connect = 0
thi chuong trinh yéu cau két ndi voi 0BA7, khi d6
OPC LOGO!0BA7.exe dugc mé ra va chon két
nbi véi 0BA7; néu bit Connect = 1 thi chuong
trinh khong hién 1én yéu cau két nbi.

Véi trang thai 2, khi nhin vao nut
ENABLE CTRL thi ENABLE CTRL = True,
nat chon ché do giam sat hay diéu khién
SUPERVISE /CONTROL = False (tic 1a ché
d6 diéu khién) thi c6 thé bat hodc tit cac thiét b
trong phong hoc tir giao dién diéu khién trén
méy tinh, khong thé bat hodc tat tir bang didu
khién dit trong phong. Khi diéu khién trén may
tinh thi dir liéu moi s€ dugc so sanh véi dir liéu
cli trong CSDL (cum 1é€nh so sanh Compare
difference), néu c6 su thay ddi thi méi thuc hién
Qué trinh cép nhat dit liéu vao CSDL. Trong hinh
trén khong c6 su thay doi dit liéu nén khong xuét
hién Iénh cap nhat.
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e R nay thi chi co thé bat hodc tit cc thiét bj bing

bang diéu khién dit trong phong.

dFalxe 'h

Trong hinh trén c6 sy thay doi dit liéu do
¢6 mot nit nao dé6 dugc nhan nén xuat hién Iénh

[1] "AUTO ON/OF vB |

o) AENABLE ALARMIY
[ i — |

Read LAMP1
status LAMP 2 =
button  LAMP3[TEH
V0.0+Vv0.5 FAN[TEH

MICRO TS o tongi et cap nhat dit liéu (Cum 1énh Update database)
PROJECTOR [Button] ENABLE ALARM A W 1 4N L2 n . n ,
CLEARHELP must be Fase Viéc xur ly dicu khién trén giao di¢n may

POWER CM & S5 And contrary
SUPERVISE/CONTROL

AUTO ON/OFF

tinh dugc thé hién cu thé trong Hinh 12.

: ] L | [Button] Power = False |
Read status button |
V0.6, V0.7, VB1,[VB2 iy Eﬂ |

]
Compare
difference | |

Read database

LOGO!.accdb

!

False

[Button]
ENABLE CTRL.

Read and
Assign value

[False ~pf

Provider=Microsoft. ACE.OLEDB.12.0;Persist Security LV Button
m E——ﬂ False

Compare >
difference. TX.VBO

N ;. VB1, vB2
Hinh 10. Trang thadi 2 True

Assign value V0.0:V0.5 Update database

[F] *MENABLE CTRL| into LV Button that match

Al ’ 1 AuTo OrGF <F
PALAMP2L [t 11 [ET]» MENABLE ALARMEY
vALAMPS| | ved - ([[Tme] 1
WAEAN g T
|*AMICRO . Assign value | Help dialog | | Alarm dialog |
»APROJECTOR of M1.0+ M1.5

into V0.0+ V0.5 OK l OKl

CLEAR HELP [TER
POWER CM & ss[TE8
SUPERVISE/CONTROL [FER [ LV Button ] [ LV Button ]
auto onvorr[3ER CLEAR ENABLE
ENABLE ALARM[TER HELP = True ALARM = False
ENABLE SENSOR[TER
) 4
[Button]
E Stop 1
EnLawe 1 ETER Display <Bit connect >—
EN LamP 2[TER - value
EN Lame 3[EE8 QBO, MO.1 0
NFAN
N o= Exit Cancel
EN PROJECTORTER g Exit dialog Con{:w>
ENABLE CTRL Continue Connect
Update {
Wait
10s Open program
OPC LOGO! OBA7
[Menu bar]
Connection
Select
"Connect PLC"
END

Hinh 11. Trang thdi 3 . \ .
Hinh 12. Luu do giao dién diéu khién
Trang thdi 3, chuyén sang ché do gidm s&t 34 7y dien didu khién
SUPERVISE/ CONTROL = True. O trang thai Trong bai bdo ndy ching toi chi didu
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khién mot s6 thiét bi co ban trong phong hoc voi
so d6 két ndi véi 0BA7 nhu hinh 13 va ta diéu
khién hoan chinh nhu hinh 14.

24voc |
l Select —

___ Buttonl

én 1

Auto/Man

;em

Pénl

Sén 2
- tton2 —
Bin 2 __ Buttan

| =
)

Benz __ Button3

!
Loaot &ns

Quat — Buttond

“ ]
g ]
n;m

— Buttons

Ampli

— Quat
sy chig — Buttont -—
May chigu 7

5 —R1
Sensor hbng "

]

ngoai -
Amply

Tro gidp Butten? |

D phang — Button§

E
1]
it

Ben
Module

mé rong

91
%

are

g ]
f

Hinh 13. So do két néi 0BA7

< < e -

Hinh 14. Tu dién diéu khién

Dé 0BA7 c6 thé giao tiép qua mang duoc
can phai khai bao qua thudc tinh Connection thong
qua phan mém LOGO!Soft Comfort nhu hinh 16.
Can cht y thong s6 TSAP:02.00 va TSAP:01.00 1a
hai thong sb duy nhat dé co thé sir dung thu vién
Libnodave 1ap trinh giao tiép v6i 0BA7.

8 Connectiontfsene) = 7]
() Client Connection: Requests data transfer between the local PLC and a remote PLC
(@ Server Connection: Responds to connection requests from remote clients
Local Properties (Server) Remate Properties (Client)
TSAp: 02.00 TsAp: |01.00
Connect with an Operator Panel (OP)
[] Accept all connection requests
Only this connection: | 10. 0.141. 79
Keep Alive
[ Enable the Keep Alive function for this connection
Keep Alive Interval: | 0 |me | Seconds
=

Hinh 15. Khai bdo cdc théng sé giao tiép mang
4. Két ludn

Bai béo trinh bay két qua ung dung thanh
cong lan dau tién mot hé thong diéu khién va
giam sat thiét bi dién trong phong hoc thong qua
mang LAN bang cach tng dung LabVIEW va
Siemens LOGO!. Xay dung mdt phuong phép
giao tiep mdbi gilra Siemens LOGO! Va
LabVIEW. H¢ thong mang lai mot so két qua sau:

= Giao vién tiét kiém duoc khoang thoi gian
dau gio va cuoi gio moi tiet hoc dé bat tat thiét bi.

= Théng qua hé théng s& cho phép hoic
khéng cho phép gido vién st dung mot so trang thict
bi trong phong hoc, viéc nay tuy thudc nhu cau sur
dung trang thi€t bi day hoc cua tirng mén hoc.

= Giao dién phan mém LabVIEW d& sir
dung va tryc quan nén vi€c diéu khién va quan
sat tro nén don gian, néu co thi€t bi nao hu hong
s& dé dang phat hién va sira chira kip thoi.

» GiGp canh bao sém khi c6 nguodi vao
phong hoc trai phép khi khong c6 16p hoc.

= Tiét kiém chi phi chi tra cho nhan vién
quan ly thiét bi, dong thoi thiet bi st dung trong
hé thong c6 gia thanh ré va chi dau tu mot lan.

» Tranh mat cép thiét bi, bao vé an toan hé
thong dién, tang tudi tho thiét bi, tiet kiém dién
nang st dung.

= H¢ théng con la mot mo hinh day hoc rat
hiéu qua doi voi cac chuyén de vé dicu khién &
giam sat thong qua mang LAN.
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