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TOM TAT: Bai bao trinh bay ning chi tét kj thugt chinh va Kt qud trién khai thr nghigm
cia Hé thong thu thip di liéu mdi treong tr xa qua mng Zigbee Wireless dovi Hai dwong hoc
va Khoabién-Dién tr, Trieong Pai hoc Nha Trang thit ké va xay dng nhim phic w: cho vic gidm
sét tr xa cac thdng&madi tnrong aia hé thong b nudi va thdn dwéng cac loai sinh gt bién ti
Vién Bdo tang, Vén Hdi duwong hoc. V6i hé thang nay, cac ém bién do théng 8 moi tnrong &
duwoc gin tai cac b nudi, chingt dong do, truyen s lidu vé may tinh trung tam véroc leu triz
trong mot co' so dir lidu. Ngroi siz dung, c6 tié truy aip oo so di liéu ndy nét cac & dangdé giam
sat modi tirong cac b nudi. Pay la heoc di khei dau, 1am rn ting cho véc phat trién nhiing iing
dung lén hon trong véc xay drng vt “b do tang théng minh” tronguong lai.

Tir khéa: Hé thong thu thip diz liéu tir xa, H thong thu thip diz liéu qua nang Zigbee Wireless.

GIOI THI EU nghién @u khoa fc. Vi dy nhr dy &n IFC @a
. N LA ia cea .o Tap doanBién luc Vit Namda lap dat thanh
Trong khding mbt thap nién téy lai day, Wi - PO e Al
o 1 ang i s, gt o i e 00 L 0 B 19 1 c0ng b 1 v
sir dung mang khéng day ngay cantyroc phd A 2 9" - N ' !
bien rong réi, tr cac \é tinh nhan go dén nhing gong '\,:ﬁl’d.B;a Fl? ) ?j/lung éiﬁo}ronq ﬁmb_%012\,
thiét bi gia ding nhr két ndi cac I phan chec  —4 @ thidiem xay dmg fe thong azm been va
< NP , s £ canh bao thién tatai thanh plo Can Tho. bay
nang trong nhai€ dicu chinh va giam satitxa 3 dhr 4n fob tac Vit - Nhat do Bd Thona tin v3
hé thong gas, anh sangijén, nréc, cac thdng adran fop tac Vit - Nhat do o Thong tin va
o . Do 2 Truyen théng, Pai st quan Nlat va Uy ban
tin tng ding nhr dién thai di dong, truyn A A ; £ 2 ,
hinh, nang internet ... nhan dan Tp. Tho phoi ,hqp o _chic
B ) (9/2011- 9/201p Du an hyp tac gira Trung
Cac ¢ thong thu thp dir li¢u tr xa Sr dung  tdm nghién 6u cong ngh cao va y hc tir xa
mang khong dayié giam sat nha may, cong ty(TATRC) bai hoc Hawaii, VEn Han lam Khoa
va mdi tuong da phat tdn manh & va ptd  hoc va Cong ngh Viét Nam vabai hoc Y té
blqn trén tkt giéi, dic bict 1a cac méc phat cong éng trién khai thr nghigm mpt he thong
trien nhr Nhat Ban, My, Anh .‘..O Viét Nam giam sat moi trong rnuoc tr xa tal Tien Hai
chling ta, 8ngda c6 kha nfu dé tai, dr an Bp  (Thai Binh) va B Tay (Ha Npi) nam 2005 ...
dat nhitng thiet bi di¢n tr sr dung mang khong  Ngay ti Vién Hai duong hpc ding da lap dat
day dé¢ pc wu cho thwong mi cling nhr  mot thiét bi quan tic va thu d liéu tr xa qua
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mang khong daytt nam 2010 vada sr dung
kha& héu qua. DAy la thét bi chuyén dng dugc
gin trén phao &, phuc vu cho visc quan tic
xa hy. Tuy nhién, nhin chung caé tthéng thu
thap di liéu tr xa & Viét Nam st dung déu
dugc nhap tron b tir nudc ngoai, gia thanhit
cao (hang ¥ dong) va dip rat nhiéu nhiing bit
tién trong véc bao hanh, Bo tri, kio dudng.
Tai Vién Bao tang, VEn Hai duong hoc,
hign dang & hitu mot hé thong M nudi va
thudn dudng cac loai sinh it bién véi gan 40

tuong thich cao. Vi nhitng wu diém trén, I
thu thep dr ligu tr xa qua mang Zigbee
Wireless hoan toan phipp dé trién khai cho
viéc thu thip dr ligu tr cac mang @m bién
quan téic méi trong bién trong khaéng céach
gan (tir vai chuc métdén hang km tiy theo
cong st cia mach thiét ké).

C4c mng gsr dung soéng radiouong tr
Zigbheeda dugc thai nghénit nhitng ram 1998-
1999 khi géi khoa hyc bit dau nhan thiy Wifi
va Bluetooth khéng phugp cho nhéu tng

hd ca bn, nk phuc wu cho tham quan va dung cong ngklp. Tuy nhién ch dén ram
nghién ¢u. Tuy nhién, Wc giam sat cac thong 2004, 1§ tiéu chdn Zigbee ndi chinh thic

sb mdi tredng ki cac & nudi nayduoc thuc
hién hoan toan th cong. Cac théngésmoi
truong nréc nhr nhiét do, d6 man, pH, N,
NO,, ... dugc do dac thong qua Bt o thiét bi
cam tay At mat thoi gian, kit tién va kho kkin
trong viéc theo ddi cac Bn dong aia ‘moi
truong. Truge tinh hinhdé, trong khudn ké dé
tai nghién é¢u khoa hc dip oo s CS2014.11,
Trung tam O lidu, GIS va VEn tham bin-
Vién Hai duong e da phbi hop v6i Khoa
bién-bién tir, Truong Pai hoc Nha Trangdé
nghién d¢u ché tao “Hé théng thu thp dit liéu
moi treong tr xa qua mng Zigbee Wireless
cho Bio tang, VEn Hai duong hoc” nhim phuc
vu cho vic gidm satit xa cac thdng & moi
truong aia k¢ théng 1 nudi va than dedng
cac loai sinh §t bién tai Vién Bao tang VEn
Hai duong hpc. Véi hé thong nay, cacam bién
do théng  mai tnrong € dugc din tai cac 1o
nudi, ching it dong do, truyén  ligu V& may
tinh trung tam valuoc luu trir trong ndt co o
dir lieu. Ngroi sir dung, cé th truy cip o &
dir liéu nay not cac & dangdé giam sat moi
truong cac b nudi. Pay la hrdc di khoi dau,
lam rén tang cho véc phéat trén nhing tng
dung lon hon trong véc xay drng bt “bao
tang thdng minh” tronguong lai.

Zigbee Wireless la amg khdng dayduoc
ap ding cho cac & thong diéu khién va @am
bién c6 Bc do truyén tin thip nhrng chu K
hoat dong dai. Zigbee Wireless hbdong & cac

dai tan 433 MHz, 868 MHz, 915 MHz va 2,4

GHz [1], Wi cacuu diém la do tré truyén tin
thap, tinh o mat cao, tiéu hao |talng rong,
gia thanh thp, it I5i, d& md rong va ki nang
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dugc tao dyng va thong quad t6 chic Zigbee
Alliance. Tén gi Zigbee Ay cam hing tr diéu
nhay theoduong zig-zag aa ong nat (honey
bee),di¢u nhay nay dugc loai ong & dung e
traodol thdng tin \6i nhau \é vi tri cia hoa va
nguwn nurdc.

PHUONG PHAP NGHIEN CUU

Qua trinh thit ké va cle tao “Hé thdng thu
thap di liéu méi tong tr xa qua mng
Zigbee Wireless cho #® tang, Veén Hai
duong hpc” dugce thuc hién theo ndt quy trinh
gdém 4 hréc sau:

Khdo sat thec t¢

Khao sét thrc # tai Vién Bao tang, Ven
Hai duong hoc dé tim hiéu nhu du viéc giam
sat fr xa cac $u O moi treong ki cac & nudi
(cac yu t6 can giam sat, vtri, thoi gian, chu
ky giam sat, ...).

Thiét ké va ct¥ teo phun aing

Tur két qua khao séat thrc t va cac yéuau
ciia sin phim, chpn lya cac phong an thét ké
phan arng bao ¢m: Chipdiéu khién dong o
PIC, module wireless, cao g6 dién chic ning
.. Trong qua trinh tht ké, pran mém Orcad
dugc ar dung dé vé md prong mach dién tir va
tao mach in.

Thiét ké va xay @ng phin mem

PHin mém cho 1& thong bao ¢m hai prﬁn
chinh, code wa vi didu khién va giao din diéu
khién, quin ly di liéu trén may tinh (PC)J
day chang t6i & dung ngdén ng C dé lap trinh



cho vidiéu khién PIC. Trong khid6 giao dén
diéu khien va gan ly dir liéu trén PGiugc xay
dung trén ngbn ng VB6 va k¢ quan tri co so
dir liéu MS. Access 2007.

Lép dat thir nghigm

Lép dat thar nghiém hé thng thu thp di
liégu mMOoi truong r xa qua mng Zigbee
Wireless va t§u chinh nhiing bi phéat sinh Au
¢ (ca phan aing va plan mem).

KET QUA
So @6 khéi hé thang

Hé thdng thu thp dit liéu méi trong tir xa
qua mng Zighbee Wireless do &n Hai duong

Thiét ké va thrc hién he théng thu thp ...

hoc va KhoaDbi¢n-Di¢n tir, Truong Dai hoc
Nha Trang ch tao da trén khai thr ‘nghigm
thanh cong vao ngay 5/5/2014¢ lthdng bao
gdm 3 module Zigbee Wireless (ZWMjay la
b6 thu va phat d licu qua nang khong day.
Hai trong  ba module noi trédugc thiét ke
dé lap dat tai cac h‘) nudi sinh vt bién, nbi
module duoc két ndi véi 2 cam bién do nhit
do (DS18B20) vaio pH(E201 C). Module con
lai dugc két ndi véi PC qua Ong COM,
module nayddong vai tro trung giandé truyen
cac tin héu didu khién va thu @ liéu gita PC
va cac modulezgt tai cAc I nudi sinh t bién.
So d6 khéi hé thong noi trénduoc md & trong
hinh 1.

Hinh 1. So @6 khéi hé théng thu thip dit liéu méi tirdong tir xa qua mang khdng day Zigbee

Trong hinh 1, ZWM la module thu-phatrd thyc hign theo tin hu diéu khién (do, dat

ligu. Cac ém bién do thong 8 moi tnrong
duoc gan tai cac 03 nudi vadugc ket noi tryc
tiép voi ZWM dé truyen di ligu v& hoic nhin
tin hiéu diéu khién tir PC.

Mdi mot ZWM s& duoc gin trong ang Wi
mot dia cH nhit dinh (Céac maiia ch dugc ghi
trong EEPROM ga chip).bé thu thip dif ligu
hoic caidat gia ti ngedng cénh bao &t ZWM,
PC ¢ théng qua éng COM va module
wireless ZWM1 phatti mot chubi ky tu bao
gom cac i dung: dia ch cia ZWM cin do,
gia ti ngmng cnh bao @a cac théng & nhict
do, pH, ma énhdiéu khién (thu thip di ligu/cai
dat ngrong). Khi nkin duge tin hiu diéu khién
tr PC, module ZWM & giai ma tin héu va

ngudng, truyén  ligu).

bé thyc hien hg thong wireless trén d@n
rong, e thong dugc 6 chic theo o ché mang
V6i so d6 hinh cay. Mt module ZWM § co
hai chic rang: Thu thp di ligu va thu phat
ligu trung gian. Trong mo hinhttmghiém cia
chdng t6i, module ZWM-Zugc thiét lap o ché
d6 hai chic ning dé “tiép séng” cho module
ZWM-3 (module xa trung tam thup d ligu
nhat). Khi tin higu diéu khién tr PC yéu @u
thuc hign Iénh “do nhigt do va pH ti module
ZWM-3” thi module ZWM-2 § chuyén tiép tin
hi¢u diéu khién naydén module ZWM-3. Qua
trinh nay hoan toanudng tr ddi véi chicu
nguoc lai.
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Thiét ké phan cieng

Phin orng aia k¢ thong thu thip di liéu
moi tnrorng ir xa qua mng Zigbee Wireless
budc dau gom 3 module chinh ZWM-1, ZWM-
2 va ZWM-3 nlr ¢& mé & trong hinh 1.

Module ZWM-1 ch dong vai tro trung
gian dé truyen céac tin hu diéu khién va thu
dix ligu gita may tinh va cac module khac né
duoc thiét ké don gian hon so \6i module
ZWM-2 va ZWM-3. & dd khdi, mach di¢n
chi tiét, hinh anh mach di¢n chi tét va hinh
anh khi d& duoc che tao hoan thin cia
module ZWM-1 dugc md & trong hinh 2a,
hinh 2b, hinh 2c va hinh 2d.
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Hinh 2b. So ¢6 mach dién cia module ZWM-1
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Hinh 2c. Hinh anh mit trong dia module
ZWM-1

Trung tim Dir Li¢u, GIS va Vién tham bién-Vign Hai dwong hoe

Sin phéim dé tai nghién ciru khoa hoc cp co's& CS2014.11
Module thu thip di ligu mi truimg tir xa qua mang Zigbee Wireless

ZWM-1

Hinh 2d. Hinhanh module ZWM-1 hoan téin

Module ZWM-2 va ZWM-3dugc thiét ké
hoan toan ging nhau. 8 d6 kho| mach dién
chi tiét, hinhanh mach dién chi tét va hinhanh
khi da dugc ché tao hoan thin cia 2 module
nay dugc mo & trong hinh 3a, hinh 3b, hinh 3c
va hinh 3d.

11
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Hinh 3a. So dd khdi module ZWM-2 va
ZWM-3



Thiét ké va thrc hién he théng thu thp ...
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Vi didu khién
nhiét do

Hinh 3c. Hinhanh nmach dién (mat trong) @ia module ZWM-2 va ZWM-3
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Trung tim Dir Li¢u, GIS va Vién tham bién-Vi¢n Hai duwong hoc

San phim dé tai nghién ciru khoa hoe ciip cé s CS2014.11
Module thu thip dir li¢gu méi trirdmg tir xa qua mang Zighee Wireless
ZWM-2

Cam bién pH

Cam bién nhigt do

Hinh 3d. Hinhanh module ZWM-2 va ZWM-3 hoan tm

CAc linh kién chinh dwoc sir dung trong thiét  tr xa qua mng Zigbee Wirelesgluwoc mo &
ké hé thong trong king 1.

Cac linh kén chinhduoc sr dung trong
thiét ké Heé thbng Thu thp di liéu méi trong

Bang 1.CAc linh kén chinhdugc st dung trong thét ké hé théng

TT Linh ki én Théng s 6 k§ thu at
+Bo chuyén ddi twong tw/sd: Do phan giai 10-bit va c6 8 kénh
+B6 nhé chwong trinh: 4.096 words
N iz +Bd nhé¢ SDRAM: 256 bytes
1 \Ff'l g'lesuF'ég'se” +B06 nhé EEPROM: 256 bytes
+Dai dién ap hoat dong: (2,0-5,5 V)
[2]
+Dién ap hd tro: 5V
POP2032 +H0 tro cac chuén UART, RS232, RS485

2 wireless module  +Tan sé phat: 433 MHz
+Khoéng cach phu séng téi da: 1,8 km(trong diéu kién Iy twéng)
Bao gdm 3 chan, déng géi dang TO-92.
Cam bién nhiet DSlSBZE) gieﬁto tjép Ehéng qqe}.giao'thU)c 1 day dan véi vi xt ly.
3 46 DS18B20 + Do nhiét d6 v&i do phan giai 1’2b|t.
j + Nguwong nhiét do do: -10°C dén 125°C
+ Sai sb cho phép: +0,5°C
4 Cam bién pH +Dai do : 0-14; +Nhiét do hoat dong: 5-60°C
E201-C +Kinh thwéc: 12 x 120 mm; +D6 chinh xac: +0.1pH
Thiét ké phan mém Vién Hai duong hpc, prin mém Giam sat moi

treong nudi sinh gt bién (GSMTSVB)da dugc

xay drng king ngbn ng Visual Basic 6.0 vah

Dua trén o so phan aing aia ke thong d&  quan tri co so dix liéu MS. Access 2007.1a $

thiét ke va nhu éu giam sat moi trong nr6c  giao dén chinh @a plin mém GSMTSVB
cac & nubi sinh dt bién caa Vién Bao tang, dwoc mo & trong hinh 4.
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Thiét ké va thrc hién hé théng thu thp ...

File Tiénich Trd giip

\ HE THONG GIAM SAT MOI TRUONG NU'G'C CAC BE NUOI SINH VAT BIEN-BAO TANG HAI DUONG HQC \

Bl K= xeire @

| Thei diém thu dir liéu

L&n do tha: |

08: E)U 00 - 13/’05/2014

Piém do Vi tri NH3 NO2 -
1 M5 cd map ---
2 BEciransanho [ %610 821 | | B
3 BE nusi ca chinh + M3t quy -----
4 HBnudi riia I I R
5 BEhaiquy 6ng + khoang c5 | NN NN A I
6 HB thuan dufng SVB1 I
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D6 thi mé ta bién ddéng s6 lidu trong 15 [An do gan nhat(Tinh tir m3u tin hién tai)
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trén téng so: 30

Zighee Wireless Module

CoM

#T+pH T < pH Vi trido | 1- H6 ca map

8.25 8.12

e e——

12g:00 16g9:00 08g:00 12g:00 16g:00 08g:00 12g:00 16g:00 08g:00 12g:00 169:00 08g:00 12g:00 16g:00 08g:00
Thai gian

Hinh 4. Giao dén diéu khién h¢ thong thu thip dir liéu tr xa qua nang khéng day Zigbee

Trong ara $ giao dén chinh (hinh 4), @
liéu lich sr thu dugc tir cac @m bién duoc md
ta dudi dang bang vado thi. Véi giao din than
thién va & st dung, ptin mém GSMTSVB
gilip ngroi duiing gidm sat mai wng nréc cac
bé nuéi sinh 't bién mit cachdon gian, hiéu
qua va khoa bc. Cac @ liéu thu dugc tir cac
cam bién trong tng i cac ® nudi dugc hru
trit trong Mot co & dit liéu theo cac du tin.
Mai an do, di liéu duoc heu lai dudi mot mau
tin twong tng Wi ngay thang va i gian do.
Phin dudi ciia ara $ chinh (hinh 4), a6 thi
md % bién dong aia yeu o nhiét do va pH
trong 15 in do gin nhit. Ngoai ra, ngoi dung
ciing ¢6 tié sir dung cac congwehd tro dé truy
XUit nhitng d liéu di hon da duoc heu trong ©
sG dit liéu.

T cia $ chinh (hinh 4), GSMTSVB &
trg ngudi dung mdt thanh cdng e gdm 8 biu

tuong tronging Wi 8 tac w khac nhau. Ngwi
dung chi viéc nhip chut vao cac hiu tugng
nay dé thuc hién nhiing tac w terong ung nhr
mé @ trong king 2.

Ngoai nhing béu twong trén, GSMTSVB
con 1 tro mot sb chrc ning khacduoc dat
trong céc trinhdon (menu) éa chrong trinh
nhu thiét lap thoi gian tr dong do hay xut dir
liéu ra file Excel, ...

Ngoai ra,dé gilp ngroi dung cé cai nhin
tryc quan ¢ bién dong aia cac thong&mm
truong, cac gia irnhiét d6 va pHduoc biéu thi
bing 3 mau i xanh, vang vato twong ting
V6i 3 cip do an toan sa méi twong: Mau
xanh- mé 4 5 ligu dang rim trong khdng an
toan; Mau vang- méatsd ligu nam trong di
tam an toan; Maulo- mé # sd liéu nim trong
dai nguy hém.
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Bang 2.C4c tac u thyc thi trongung Wi cac béu turong.

Biéu twong

Tac vu thwec thi

Lan lwot phét 1énh do dén tat ca cac cam bién trong hé thdng ddng thdi nhan va lwu di liéu t

cac cam bién truyén lén.

Xoa div liéu ctia mau tin hién tai.

Di chuyén dén mau tin cudi ciing.

Thoat khéi chwong trinh.

CIUR L IR (L

In di¥ liéu nhw md ta trén man hinh may tinh ra may in (ca di liéu va db thi).

Di chuyén dén mau tin dau tién (mdi 1an do di liéu dwoc lwu lai dwdi mdt mau tin).

Di chuyén dén mau tin lién ké trwéc mau tin hién tai.

Di chuyén dén mau tin li&n k& sau mAu tin hién tai.

THAO LUAN

Qua thvi gian trién khai kp dat thir nghiem,
Hé thdng Thu thp di ligu mdi trong tir xa
qua mng Zigbee Wirelesda hait dong tt, 6n
dinh vadap ung dugc muc tiéu bandau dit ra.
Tuy nhién, c6 ot s van dé phat sinh ma &
théng cn phii duoc tiép tuc nghién ¢u hoan
thién va md rong quy méirng ding.

Khoéng cach truyén dir liéu

Vi thiét ké hién tai, module ZWM cé th
phi séng Wi ban kinh 300 m trondiéu kién
kh6ng \it can. Tuy nhién, trong maoi ﬂnorng
thuc t tai Bao tang,Vén Hai duong hpc ¢ At
nhiéu vat can la trong nha day, niu I6p tham
chi la vach nui day hang et mét, nén module
ZWM chi c6 thé phi séng trong ban kinhrt50
-70 m.

Dé c6 the pha hét séng trong pim vi cia
Vién, he théng da dugc thiét ké dé truyén di
liéu theo © ché bic ciu, trc cac ndt mng ¢in
dugc lap trinhdé tiép séng cho nimg nat mng
xa hon. Véi céch thirc nay, véc phi songdén
cac nat mng dugc giai quyét nheng ding ¢
mot han ché 1a khi mjt nGt mang chinh b hong
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s8 anh hrong dén toan 1 cac ndt mng con ma
né c6 nhém w tiép song. Vi vy, phrong an
t6i wu dé cho I thong hait dong hiéu qua la

thiét 1ap phan B cac module chodp ly va Kt

hop lap trinh 1§ thong dé khi mat duong nay

thong € tu tim duwong khacdé két ndi (giong

nhe mang Mobi).

Giai phap dé cam bién pH hoat déng chinh
Xac

Cam bién do pH duoc ché tao dra trén
phuong phapdién arc. Ban chit cia phrong
phap nay la so sankmg do cac ion trong it
mau neée chidin (c6 pH= -7) b ndng do cac ion
trong mdi taong nrée cn do. Khi cip nguSn
dién cho @am bién, dau dién arc cia Gim blen
s3 hat cac ion H+ trong méiwdng nréc cn
do. Gia ti hiéu dién thé do duoc giira 2dau cia
dién arc (1 dau dat trong miu neéc chiin, 1
dau dat trong méi trong nréc cin do) § phan
anhdo pH thrc cia méi trong neéc cn do.
V 6i nguyén ly hat dong nhr vay, dé cé duoc
do chinh xac thi troc mdi lan do cin phai tat
nguon aia aém bién trong not khaang thoi glan
nhat dinh dé dién arc nha cac ion rabiéu nay
rat bat tién trong véc tw dong hda cac qua trinh



do dac. De giai quyét van de nay cac module
ZWM can phai dugc cii tién dé co thé tu dong
tat ngwdn (thim chidao arc) sau i 1an do.
Giai phap bao quan cac é@m bién khéi vigc
an mon kim loai do nwéc man

Viéc gin o dinh cac ém bién tai cac o
nuéi sinh wt bién va _nhang liéndc trong moi
truong redc man $ dan dén viéc cac éam bién
mau hr hong. Vi \ay, dé bao quan cho cac 4m
blen ke thong én lap dat thém [ phan motor
dé ty dong tha cam bién XUong trge khi do va
kéo Ién sau khio xong. Bt nhién, cac qua trinh
nay phii dugc diéu khien tr dong tir may tinh.

Giai phap cho traong hep bi mat dién

Theo thét ké cua hé thong, cac module
ZWM c6 thé dung dien ludi hodc ngtﬁn pin
9V-1A. Tuy nhién, it ca cac Enh dicu khién
do va thu d liéu déu duogc xuat phat tr may
tinh. Piéu nay co ngta la réu may tinh rat
dién thi k¢ thong bi dirng va véc giam sat&bi
giandoan.

Hién tai, véi nhu cu chi thyc hign do 2dén
3 lan trong ndt ngay thi véc cupdlen khéng
phdi la van dé 16n vi ch can may tinh laptop
két ndi voi hé thong trong khéng 5 phat la
thuc hign xong véc do dac. Tuy nhién, fu nhu
Cau thyc & can thiét thi hoan toan cé éhphat
trién cac module ZWM thanh cac méyp doc
lap, chdng tr dong do va kru trix dir dir liéu vao
trong EEPROM ngoai nh AT24Cxxx haic
mot thé nhé. Va khi d6 may tinh & truy cp
vao cac thit bi nho naydé doc di liéu.

KET LUAN

Viéc ting ding mng khong day Zigbedé
giam sét vatiéu khién cac thong&mm tnrong
cua he thong kb nudi va thén dedng cac loai
sinh \at bién tai Vién Bao tang, VEn Hai
duong hpc la ndt huéng di méi, hign dai, thiét
thuc va hgu qui. Qua Kt qua trien khai thr
nghiém cho thy h¢ thong cé tinhung ding

Thiét ké va thrc hién he théng thu thp ...

thuc tidn rit cao. CAc &n dé phat sinh nh da
néu trong phn thio luan, hoan toan co &khic
phuc dé hoan thén hé théng va trén khai ung
dung ong rai cho toan dhé thong hH nudi ki
Vién Bao tang, VEn Hai duong hoc.

Ngoai ra, ¥i tinh ning wrot troi cua mang
khong day ntr kich thréc gon nke, & thi cong
|ip dat, gia thanh thp, 6n dinh, & mo rong va
kha ning trong thich cao, étthong thu thp o
ligu trén hoan toan c6 &tphat trén dé Ip dat
cho #ét nhiéu muc dich khac nhau trong &
giam sat vadiéu khién tr xa, Vi di nha h¢
thng thu ttﬁp dr ligu tr dong gin trén cac tau
khao séat bén dé thay ti¢ cho nhiing do dac rt
thu cong nlr hién nay, & thong mang quan
tric cac thong@mm trrong vung ven tin va
ctra sdng, b théng quan tic mrc neéc bién tai
cac tam do thay triéu,

Tom lai, viéc tng dJng mang khong day
Zlgbeede giam séat vatiéu khién tir xa la nét
hu:orng én duoc quan, tam va tihblen rong rai
vi N6 giii quyét cac vin & ma chung tatang
gap phai trong cac 4n pham hién nay nhr: tiéu
thu dién ning nhéu, g|a thanh cao, chi ph| cai
dat 16n, kho ko tri va sra chira, ... C6 th noi,
tuong lai @ia cac nang trong inh vu:c dién tir -
nhét ladiéu khién tr dong chinh la rang khéng
day Zigbee.

Loi cam on: Tap thé tac gi xin chan thanh
cam on ban Lanhdao va Hi dong Khoa hc
cua Vign Hai duong hoc da o diéu kién thuan
loi dé chiing toi thrc hién dé tai nay.
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DESIGN AND IMPLEMENTATION OF REMOTE ENVIRONMENTAL
DATA COLLECTING SYSTEM VIA ZIGBEE WIRELESS NETWORK
FOR THE MUSEUM - INSTITUTE OF OCEANOGRAPHY

Vu Van Tac!, Tran Tien Phuc?, Quach Duc Cuong

YInstitute of Oceanography-VAST
2Department of Electrical and Electronic Engineeridgnoi University of Industry

ABSTRACT: This paper presents the main specifications ardttial implementation results
of remote environmental data collecting system Zigbee wireless network. This system was
designed and implemented by Institute of Oceandyramd Faculty of Electrical and Electronic
Engineering, Nha Trang Unisersity, in order to ntoniremotely the environmental parameters of
marine pond and tank system of Oceanographic Museunstitute of Oceanography. In this
system, the environmental sensors are set-up atgpand tanks. They automatically measure and
send data to user’'s computer and the data are savaddatabase. The users can easily access this
database to monitor the environment of the marimredpand tank system. This is the first step to lay
the foundations for developing bigger applicatiom®uild a “Smart Museum” in the future.

Key words:Remote environmental data collecting system, datkecting system via Zigbee
wireless network.
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