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Tom tat

Ngay nay, trong mdi trudng san suit hién dai quy mé
cong nghiép, nhidu thong s moi truong can phai
duoc thu thap theo thoi gian thuc qua cic cam bién
nhu nhiét do, d6 a4m, anh sang, ndong d6 bui, ap suit
hay phai giam satnhuhinh dnh camera, canh bao nhu
bao chay, bao khoi ... Viéc tich hop va thdng nhat
hoat dong cua cac thong s6 d6 1a diéu khong dé dang
va van dang duoc cac hang cong nghiép va cong nghé
16n trén thé giGi nghién ctru va phat trién. Trong bai
bao nay, ching toi s& trinh bay phuong phap gidm
satva diéu khién cac thong sé méi truong trén nén
tang dién toan dam mdy qua mang truyén thong
khdng day WIMAX.

Abstract

Now a day, in the modern manufacturing
environment, many operating parameters of the plant
such as temperature, humidity, light, dust level,
pressure or camera surveillance images, fire alert,
smoke alarm... have to be collected in real time via
sensors. The integration of the parameters is not easy
to be integrated and unified. They are still being
researched and developed by many industrial and
technology companies in the world. In this article, we
present the method of monitoring and controling
enviroment parameter based on cloud computing via
wireless network WIMAX.
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1. Mé dau

Ngay nay, trong moi truong san suat hién dai quy mo
cong nghi¢p, nhieu thong s6 mdi truong can phai
duogc thu thap theo thoi gian thuc qua cac cam bién
nhu nhiét d6, d0 am, anh sang, nong do bui, ap suat
hay phai giam satnhuhinh anh camera, canh bao nhu
bao chay, bao khoi...Viéc tich hop va thong nhat hoat
dong cua cac thong so do la diéu khong dé dang va
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van dang dugce cac hing cong nghiép va cdng nghé
16n trén thé giéi nghién ciru va phat trlen Trong do,
phuong phap giam sat moi truong trén nén tang dién
toan dam mdy qua mang truyén théng khong day
WIMAX duoc xay dung dua trén cac cong nghé chinh
Sau:

- Codng nghé truyén thdng khdng day WiMAX
- Cdng nghé PLC tich hop WiMAX
- Cbng nghé dién toan dam may.

Trong bai bdo nay, chiung tdi s& trinh bay phuong
phap giam sat cac thong sO moi truong trén nén tang
dién toan ddm may qua mang truyen thong khong day
WIMAX. Bai bao gom 4 phin, sau phin m& dau la
gidi thidu tom tit vé& cac cong nghé lién quan. Tiép
theo, phan 3 s€ gioi thiéu phuong phap giam sat va
diéu khién cac thong s& moi truong do ching toi
nghién ctru va phat trién. Phan cudi 1a mot sé két luan
va hudng phat trién.

2. Cac cong nghé chinh
1.1. Cong nghé truyén thong khong day WIMAX
No6i t61 WiIMAX, nguoi ta ¢6 thé nghi t6i rat nhiéu
giai phap thay thé ma cong nghé nay c6 thé mang lai.
D6 chinh 1a kha ning thay thé duong xDSL giup tiép
can nhanh hon cac ddi tugng nguoi dung bing rong
ma khong can phai dau tu 16n.
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H.1  Cau tric mang WIMAX
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Ngoai ra WiMAX con gitip viée trién khai WiFi thém
nhanh chéng do cac hotspot WiFi s& khong can dudng
leased-line ma s& ndi tryc tiép voi WiMAX BS. Kha
nang roaming gitta cac dich vu WiFi va WiIMAX sé
mang lai nhiéu loi ich hon cho nguoi sit dung.Dic
biét WiMAX rat hiru ich dé cung cap dich vu bing
thong rong ¢ nhitng ving xa x61 ma giai phap ADSL
hodc cap quang 1a rat ton kém.

1.2. Cong nghé PLC tich hgp WIMAX

Cac tram thu thap dir liéu do cac thong s6 moi truong
dugc thiét ke trén nén tang cong ngh¢ PLC tich hop
v6i cong ngh¢ truyén thong khong day WIMAX.

Hé thong hoat dong dua trén kién trac client/server.
Server ¢6 nhiém vu xir Iy cac yéu cau tir client va tra
vé cac thong tin do mdi truong tuong ng thong qua
cac dich vu server cung cip. Dit liéu do méi trudng
duge gii vé client 1a cac tram do theo dinh dang
GML. Céc client 1a cac may tram c6 két ndi mang
LAN hoic internet ¢c6 nhiém vu hién thi cc thong tin
vé ban dd tra vé tir server thong qua céac trinh duyét
web.Dong thoi tai Server két ndi internet vao mang
vién thong WiMAX va nhén céc dit liéu tir cdc tram
do moi truong.
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H.2  Kétnéi cic tram giam sat cac thong $6 moi truong

qua mang truyén thong khong day WIMAX
Trong d6, céc tram do duoc thiét ké trén nén tang
cong nghé PLC cho phép thu thap di liéu tir cac cam
bién do Iuong theo cac chuan tin hiéu -20mA, 4-
20mA, 0-5V, 0-10V va truyén dit liéu khong day vé
méy tinh chi qua mang vién thong WIMAX. Phan
mém RSLink thu thap dit liéu tir tram do theo giao
thirc internet chuan TCP/IP va UDP va tao d6i twong
DDE Server Ia cdng nghé chia sé dir liéu dung chung
DDE (Dynamic Data Exchange) gitta cac ung dung
khéc nhau trén hé diéu hanh Windows. Sau d6, phan
mém ES-DATALINK (do Vién CNTT phat trién)
doc cac dir liéu do tir d6i twong DDE Server nay va
luu 1én co s& dit ligu trén may tinh chu.

1.3. Cong nghé dién toan ddm may

Dién toan ddm may 1a mot mo hinh dién toan phan tan
c6 tinh co gian 16n ma hudng theo co gian co 1gi vé
mat kinh t€, 1a noi chira cac sitc manh tinh toan, kho
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luwu trit, cic nén tang va cac dich vu dugc tryc quan,
40 hoa, co gian linh dong va s& dugc phan phdi theo
nhu ciu cho cac khach hang bén ngoai thong qua
Internet.

Trén thé gidi, cac cong ty 16n nhu Google, Microsoft,
Amazon dang cung cap cho ngudi dung cic phin
mém trén may cha cua ho trong “cloud”. Vi du nhu
cac dich vy Gmail, Google Docs, Office Live v.v...
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H. 3  Cdc logi hinh dich vu cua dién toan dam mdy
Loi ich dem lai khi trién khai hé thong giam sat moi
truong trén nén tang dién toan dam may:

- Tinh sin sang: h¢ thong sin sang cai dat, trién
khai theo yéu cau nguoi dung. Kha nang nang
cép, dong bo cho tat ca cac don vi can trién
khai ngay lap tirc ma khong can phai cai dat
nang cap cho timg don vi

- Tinh linh hoat, kha ning co giin theo yéu cau
trién khai cua nguoi ding, theo cau hinh hé
théng

- Tinh bao mat: 4p dung cung mét giai phap
bao mat cho toan bo hé thong

- Tiét kiém chi phi: trién khai cai dat mot lan
cho tat ca cac don vi c6 nhu cau sir dung

Theo d6, ching t6i dé xuat phuong phap gidm sat va
diéu khién cac thong s6 moi truong trén nén tang dién
toan dam mAy qua mang truyén thong khong day
WIMAX nhu mé ta & phan 3 duéi day.

3. Phuwong phap giam sat va diéu
khién cac thong soO moi trudng
1.4. Xay dung mé hinh h¢ théng
Khi xay dung hé thong giam sat moi truong cho mot
don vi san xuit cu thé, can thu thap cac dir liéu vé
thong s6 moi truong nhu: nhiét do, d6 am khong khi,
do pH dat, d6 am dat va cac thong sd hoa 1y cua dat
v.v...Céc thong sé do nay nham dam bao méi truong
san xudt tun tha dung cac yéu cau ky thuat, hd trg
cong tac giam sat, diéu hanh, canh bao va xir 1y su ¢d
phét sinh mot cach nhanh chéng. Cac thong s6 nay s&
duoc thu nhan qua cac cam bién (sensors) cla céc

tram do, sau d6 truyén vé may chu dam may qua
mang WIMAX.

Mo hinh giai phép truyén dit liéu thong s méi trudng
qua mang truyén thong khong day WIMAX duogc xay
dung gom :

- Cac tram do giam sat cac théng sb mdi
truong.

- May chi dam maiy tai trung tdm cai dat hé
phan mém SCADA giam st va diéu khién.
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H.4 M6 hinh giai phap truyén dit liéu
théng s6 moi truong qua mang WIMAX
Trong d6, hé phin mém giam sat va diéu khién trén
may chu cd cac chirc nidng chinh sau:

- Két ndi véi cac tram do méi truong qua mang
khong day WIMAX;

- Giam sat va diéu khién thong s6 moi truong
qua giao dién ban d6 s6 truc quan trén thiét bi
di d6ng hoac may tinh tram;

- Canh bao khi théng s6 méi truong dat hoic
vuot ngudng cho trudc;

- Cung cép dit liéu truy van cho dich vu LBS.

1.5. Phwong phap giam sat va diéu khién cac thong
s6 méi truong

Phuong phap giam sat va didu khién cac thong s6 moi
truong trén nén tang dién toan ddm miy qua mang
vién thong khong ddy WIMAX bao gém nhiéu budc
két hop v6i nhau dé phat trién thanh hé thng téng thé
trén nén tang dién toan dam may. Phuong phap nay
duoc chiing toi nghién ctru trong qua trinh trién khai
thuc hién dé tai, thé hién trong luu d6 hinh 5 dudi
day.

H.5  Luuds phurong phdp giam sat
va diéu khién cdc théng s6 méi truong

Cic buéce chinh trong luu db:
a. Xdc dinh céc thong sé do

Budc nay xac dinh ddy du cac dir lidu thong s6 giam
sat moi truong can lwu trit, tan xuét cap nhat phu hop
v6i moi truong va phuong phép san xuat ciia don vi
sur dung
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- Phai xem xét vi tri dit tram do méi treong la
khu dan cu, khu san xuét, loai hinh san xuét
hay cac vi tri phét thai, nguon thai dé trr do
lwa chon céc théng sé phi hop;

- Dbi v6i moi trudng san xuat: cac thdng sb do
duoc chon loc sao cho phan anh day du céac
yeu t6 dac trung cia moi trudng san Xuat trén
ba mit: hién trang, cac qué trinh va nhan té
tac dong dén qua trinh do;

- P vol thong sb méi truong tac dong: céc
théng sb quan trac theo tung loai hinh dic thu
va c6 tinh chi dinh, théng s6 cu thé;

- Duya vao ban chit cua théng sé ma chia ra hai
nhém théng sé co ban: nhém thdng sé bién
d6i cham va nhém thong sb bién d6i nhanh

Viéc xac dinh thoi gian va tan sudt 1y dir liéu thong
sO do nhu sau:

- Thoi gian lay miu thong sé moi trudong dat
phai lua chon phu hop véi muc tiéu ing dung
va bao dam viéc lay mau thdng sé moéi truong
dat khong bi can tro boi nhirng yéu té ngoai
canh;

- Can ctr vao muc tiéu cua chuong trinh giam
sat va chu ky bién d6i ham luong, tan suat lay
mau thdng sb moi trudng dat

b. Xay dung co sé dir liéu thong sé

O budc nay, dir lidu cac théng s6 moi truong sau khi
duoc phan tich, lwa chon s& dugc thiét ké dé co thé
Iuu trit vao hé quan tri co s dir li€u quan hé. Muc
dich cua viéc thiét ké 1a dam bao co s& dit lidu nhét
quan, khong du thira, cic quan hé la dung dén, day
du, hd trg truy van nhanh chong, hidu qua.

Lyua chon loai hinh dam mdy hay kiéu dich vu tiy
thuéc vao nhu cdu trién khai hé thong. Cac cong ty
cong nghé 16n nhu Google, Microsoft, IBM v.v...
dang cung cip cac dich vu dam may khac nhau cho
nguoi st dung lya chon. Véi viée cai dat co sé dir liu
lén dam may, nguoi s dung co thé truy cap vao hé
thdng tir bat ky dau, bat ky lac nao chi can co két nbi
Internet. Nguoi quan tri hé thong khi can sira 16i hay
néng clp s& dugc dong bo dén tat ca cac don vi can
trién khai ngay lap tirc ma khong phai thuc hién cho
ting don vi nhu trudce day.

C. Xay dung mé dun thu thap dit liéu do

Mo dun phan mém nay dwoc xay dung nham thu thap
CAC dif lidu tir cc cam bién trén thiét bi mot cch lién
tuc. Khac véi cac hé théng do truc tiép ma cam bién
dugc két ndi thing vao may tinh, cam bién trén thiét
bi cuia hé thong nay duoc két ndi voi may tinh thong
qua mang vién thong WiMAX nhim dam bao sy linh
hoat khi sr dung thiét bi do trong méi truong san
xuat.
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H.6  Két néi mé dun thu thdp dit liéu do

d. Xay dung mé dun luu trix dir ligu do

Mo dun nay dugc xdy dung nham luu trit lién tuc dit
lidu thu thap tir cac cam bién cua thiét bi do vao hé
thdng co sé dit lidu ¢ trung tAm gidm sat. Dt liéu cap
nhat lién tyc theo dinh ky v&i tan xudt cao (vai gidy
dén vai chuc gidy mot l?m) nén can mot hé quan tri co
s¢ dit liéu manh dé luu trir va xu 1y véi tée do cao.

Dit liéu cac thong sé6 moi trudng duoc luu tri cling
v6i vi tri diém do nén cac thong tin vi tri trén ban do
cling can dugc luu trit vao hé thong co s dit liéu. Co
moét s& hé quan tri co s dit liéu quan hé hd tro t6t luu
trit dir liéu 16n, theo thdi gian thuc nhu SQL Server,
Oracle hay MySQL. Tuy nhién dé tich hop ca co s
dit liéu va ban dd cac tac gia lya chon cong nghé Iuu
trit co s dit liéu cua PostgreSQL cho dit lidu thong sb
mdi trudng két hop véi PostGIS cho dir liéu ban db.

e. Xay dung mé dun giao dién ban do sé

M6 dun nay dugc xay dung nham tao ra mot giao dién
st dung truc quan, hién dai, dem lai kha nang xem va
tuong tac mot tryc tiép gitra ngudi st dung va hé
thdng.

Module niy bao gdm cac chirc ning hién thi ban do,
thao tac voi nguoi dung, hién thi cac tram do, cac
thong sb ctia diém do (thiét bi do), hién thi canh bao.
Nguoi sur dung co the dang nhap va sir dung hé théng
& bét clr dau, chi can c6 mot thiét bi (c6 thé 1a may
tinh dé ban, may tinh xach tay, may tinh bang, dién
thoai thong minh) st dung trinh duyét web thong
dung nhu IE, FireFox, Chrome hay Opera.

f.  Xay dung mod dun canh bao tic thoi

Mo dun nay dugc xdy dung nham hién thi cac canh
bao thong sd vugt ngudng ngay khi co dir lidu cap
nhat vao co s¢ dit liéu cta hé thong. Dit lidu duge thu
nhdn va truyén tir cac cam bién cua thiét bi do vé may
chu co s¢ dit li€u, sau d6 dugc cap nhat vao co sd di
liéu nho module phan mém luu trit co s& dir liéu theo
thoi gian thuc. Néu co gia tri cua dit liéu nio nim
ngoai khoang gia tri xac dinh trudc thi s€ hién canh
béo vi tri cua cam bién va thiét bi do do.

VCCA-2015

1 Vot agudog br = ue)Canh Dao
"

H.7  Hoat dong ciia mé dun canh bao tirc thoi

Théng tin canh béo bao gdm danh sach cac diém do
c6 mot hodc vai thong sé vuot/giam qua ngudng dit
trude trong hé théng va dugc hién thi dudi dang mot
cira s6 ludn hién trén man hinh va nim & muc cao
nhat dé khong bi cc thong tin khac che khuat. Thong
tin canh bao dugc lién tuc cdp nhat, ludn hién thi trén
man hinh hé thong giam sat. N6 chi mat di khi thong
s0 do da tro lai gia tri nim trong ngudng cho phép.

9. Xay dung mé dun bdo cdo thong ké

M6 dun nay duoc xay dung véi cac bao cdo thong ké
nham phuc vu cong tac giam sat hiéu qua hon. Cac
b4o c4o nay chu yéu lién quan dén céc thiét bi do va
thong sé do theo ting khoang thoi gian do xac dinh
trude.

h.  Xay dung mé dun quan tri hé thong

Mo dun phin mém nay duoc xay dung nham dam bao
tinh bao mat cia hé théng. Tinh bao mat dugc thé
hién ¢ chirc nang phan quyen hé théng. Chirc ning
nay nhim xac dinh quyén han cua timg nhoém ngudi
dung vdi cac chire nang ciia hé thong.

Hé théng duogc xay dungvc’ri cac nhoém nguoi s dung
la: nhom quan tri hé thong, nhém quan ly céng ty va
nhom nhan vién cong ty.

- Nhém quan tri hé théng 1a nhém c6 quyén cao
nhat va ¢ cac chirc ning: thém méi nguoi
quan tri cua cac cbng ty va thm mai cac cong
ty.

- Nhom quan ly cong ty Ia nhém quan tri riéng
ciia mdi cong ty va cd cac chirc nang: thém,
stra, x6a nguoi stir dung, cac tram do, thiét bi
do cua cong ty ma ngudi do quan tri.

- Nhom nhan vién cdng ty la nhém chi c6 chic
nang 14p béo céo va xem ban do.

Ngudi quan tri hé thdng c¢6 quyén cao nhat nhung
khoéng tham gia vao qua trinh quan tri cdng ty ma ho
tao ra. Toan quyén quan trj cong ty do ngudi quan tri
ctia chinh cong ty d6 quyét dinh.
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H.8  Mé hinh phdn cdp chirc ning nhém nguoi sir dung

i. Tichhop cdc mé dun

Céc mod dun phan mém sau khi duoc xiy dung va
kiém thir s& duoc tich hop vao hé théng chung trén
méy chi thanh hé thdng gidm sat hoan chinh. Viéc
tich hop can dam béo tinh thong nhat va thong sudt
trong toan hé thong. Cac mé dun phin mém c6 thé
giao tiép dugc voi nhau qua co s dit liéu chung cia
ca hé thong.

j.  Caidathé thong lén dam may
Hé théng sau khi duoc tich hop hoan chinh s& dugc
cai dat 1én may chu dam may theo cong ngh¢ da lua
chon.

k. Trién khai hé thang cho khach hang

Hé thdng dwoc xay dung trén nén ting dién toan dam
may, tro gitp viéc trién khai hé théng dé dang tir xa
qua mang internet. Chinh vi vdy, moi khi c6 don vi
san xuat nao mudn sir dung hé théng giam sat nay, ho
chi viéc dang ky str dung voi ngudi quan tri hé thong.
Ngudi quan tri hé thdng c6 quyén cao nhét 1a tao ra
cac don vi str dung, déng thoi thém nguoi quan tri cho
chinh don vi sir dung d6. Sau d6, cac hoat dong cua
mdi don vi st dung s& do ngudi quan tri nay thuc
hién. Ho ¢6 thé thém méi nhirg nguoi st dung khac
chi co chtrc nang thip hon 1a xem ban dd va 1ap bao
c4o. Ngudi quan tri don vi sit dung nay khong thé
dang nhap dé quan tri don vi sir dung khac.

I. Nang cdp bdo tri hé thang

Nho cong nghé dién toan dam mdy viéc nang cap, bao
tri hé thdng s& dugce ddng bo cho tat ca cac don vi da
trién khai ngay lap tarc ma khong can phai cai dat
nang cap cho timg don vi nhu theo cach truyén thong
trudce day.
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4. Kétluan

Bai bao da trinh bay phwong phap giam satva diéu
khién cac thong s6 moi truong trén nén tang dién todn
d4m may qua mang truyén thong khong diy 4p dung
giai phap thu thap dit liéu 16n trén nén tang dién toan
dam may cho cac thong sé méi truong trén dién rong
theo thoi gian thuc qua mang truyén thong khong day
WIMAX dam bao kha nang truy cép moi luc, moi
n0i.Véi su hd trg ciia mang WIMAX va cong nghé
dién toan ddm may, ngudi diéu hanh c6 thé kiém soat
toan bd hoat dong cua hé thong & bit cir dau, bat cir
lac nao chi véi mot chiéc smartphone hay tablet ¢
két ndi internet.
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Héi nghi toan quéc lan thir 3vé Piéu khién va Tw déng hod - VCCA-2015

Pham Ngoc Minh: Sinh nam
1976. Anh tbt nghiép chuyén
nganh Diéu khién Tu dong
(1994-1999) tai Truong Dai
hoc Bach khoa Ha Noi. Bao
v€ thanh cong Luédn an Thac
sy khoa hoc nganh Ky thuat
Po luong va Piéu khién Tu
dong (2004) va hién nay dang
theo hoc nghién cuu sinh
il nganh K¥ thuat diéu khién va
Tu dong hoa tai Vién Cong nghé¢ thong tin (Vién
CNNT) — Vién HL KHCNVN. Anh da cht nhiém va
thu ky nhiéu dé tai cdp Nha nude va cap Bo cua Vién
CNTT.Hién nay, anh 1a Truong phong K¥ thuat diéu
khién va Hé théng nhung — Vién CNTT. Hudng
nghién ctru chinh : Hé thdng nhing, Diéu khién qua
trinh, Mang truyén théng cong nghiép, Mang khong
day bang thong rong, Diéu khién robot va Xir 1y anh.

Nguyén Tién Phwong sinh
nim1977. Anh tét nghiép dai
hoc, khoa Coéng nghé thong tin
tai DPH Bach Khoa Ha Noi nim
1999 va nhan bing thac sy vé
Cong nghé thong tin cua trudng
Pai hoc Cong nghé, Pai hoc
Quéc gia Ha Noi nam 2007. Tur
nim 1999 dén nay anh Ia
nghién ctru vién cua vién Cong nghé thong tin, Vién
Han 1am KH va CN Viét Nam. Anh da chi nhiém va
tham gia nhiéu dé tai cac cap vé Cong nghé thong tin
va ty dong hoa. Hudng nghién ciru chinh la cong nghé
da phuong tién, GIS, LBS, cong nghé vién tham va
dién toan dam may.

VCCA-2015

Thai Quang Vinh: Anh t6t
nghiép Pai hoc Bach khoa
Odetxa, Ucraina, Khoa k¥
thuat may tinh va Tu dong
héa nim 1977. Bao vé Tién
sy tai Truong Pai hoc Nang
lugng Matxcova, CHLB Nga
chuyén nganh Piéu khién tu
dong nam 1991. Hién tai la
Phé chu tich Hoi dong nganh
CNTT, bién tir, Ty dong hoa
va Cong nghé vil try; Truong Khoa CNTT va Vién
thong Hoc Vién Khoa hoc va Cong nghé thudc Vién
HLKHCNVN. Cac linh vuc nghién ctru chinh: Bong
hoc céac hé thong 16n, diéu khién cac hé théng phuc
hop; cac hé thong nhing; mang cam bién khong day
Cong nghé truong Pai hoc

l] -II
Quy Nhon. Linh vuc nghién

clru: Bao vé hé théng dién, Ho quang dién, Po luong
va diéu khén hé thong dién théng minh.
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'

Huynh Pirc Hoan sinh nam
1970. Nam 2004: Tét nghiép
Thac si, nganh Thiét bj dién -
bién tu, tai Truong DH Bach
khoa Ha Noi. Nam 2009: Tét
nghiép Tién si, nganh Thiét b
dién - Pién tu, tai Truong DH
Bach khoa Ha N¢i. Hién dang
giang day tai khoa Ky thuat &

Pham Héng Thap sinh nim 1977, nhin bang K¥ su
dién tir vién thong tai truong dai hoc bach khoa ha ndi
nam 2000, bang thac sy dién tr vo tuyén tai truong
Hoc vién ky thuidt quan sy nam 2005. Tham gia
nghién ctru tai vién k¥ thuat dién t& va co khi nghiép
vu - BO cong an tir nim 2000 dén nay. Hién dang la
truong phong k§ thuat vo tuyén nghiép vu - Vién ky
thuat dién tir va co khi nghié€p vu - BJ cong an



