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Loi Cdam on

Sau 3 thang tim hiéu nghién ctru va dugc sy hudng dan tan tinh caa Thay
Poan Hiru Chitc em d3 hoan thanh d6 an tét nghiép véi dé tai : “Nghién céu va
xay dung mang cam bién khong day @ng dung trong do ndng dd khi dc hai
(khi gas)” dang thoi gian quy dinh. Tuy nhién do kién thirc con han hep nén khong
thé tranh khoi nhitng sai Sot trong qua trinh lam.

Vi vay em mong cac thay ciing nhu cac ban trong 16p gop v dé dé tai cua
em duoc hoan hao hon

Em xin chan thanh cam on Thay gido.TS.Poan Hiru Chirc di tan tinh
huén din giup d& em dé em hoan thanh do an nay. Trong thoi gian hoc tap tai
truong em xin chan thanh cam on tat ca cac thiy co gido trong bo moén Pién tur
dong da day do, kém cip em dé em c6 dugc kién thirc nhu ngay hom nay. D6 1a
nén tang cban giup em thyuc hién d6 &n tét nghiép ciling nhu 1a cho cong viéc sau
nay.

Em xin chén thanh cam on!

Hai phong , ngay thang nam

Sinh vién thuc hién

Nguyén Duy Cuéong



LOI GIOI THIEU
1. Tinh cap thiét caa dé tai

Nganh Céng nghiép trén thé gii n6i chung va Viét Nam ndi riéng dang
ngay cang phat trién, bau khdng khi trong méi truong 1am viéc c6 thé nguy hiém
vi su ¢6 mat cua khi d& chéy, cac loai khi doc, khi tro hodc thiéu khi oxy ngay
cang cao, do d6 van dé kiém soét khi tai day 1a rat quan trong. Trén thé gioi déu
c6 quy dinh bat budc phai trang bi thiét bi kiém soat khi, nang cao an toan va tang
nang suat lao dong, do vay nhu cau vé thiét vi do khi 14 rat cao. Hon nita véi dic
thi cac cam bién khi thudng c6 dic tinh 14 phi tuyén, cd tinh phan @ng voi da khi
va chiu anh huong rat 16n cia cac yéu to moi truong va do troi lon nén can dugc
hiéu chinh hoic thay thé dau do thuong xuyén, day ciing 12 yéu té 1am ting nhu

cau lam chu dugc cong nghé dé ché tao thiét bj do trong nudc.

Ba loai khi can kiém soét chinh 1a khi d& chay CnH, (Axetylen, Butan,
Deuterium, Ethane, Ethylene....) khi doc H2S va ndng do khi O2. Khi dé chay 1a
thanh phan khi chii yéu tich ty trong cac ham va thoat ra ngoai, khi lugng khi thoét
ra nhiéu né s& 1am giam luong 6 xy trong khdng khi gay hai cho sic khoe. Mot
yéu to hét sac nguy hiém nita d6 1a khi nong do khi dé chay trong khong khi dat
dén khoang gidi han chay no 1a 15%, néu giap dugc nguon phat sinh tia lia s& gay
chay né dan dén thiét hai nghiém trong cho con nguoi va tai san. Thi hai 13 khi
H2S la khi gay ngat vi chung tudc doat xy rat manh; khi hit phai nan nhan co thé
bi ngat, bi viém mang két do H2S tac dong vao mit, bi cac bénh vé phéi vi hé
théng hd hap bi kich thich manh do thiéu 6xy, c6 thé gay thd gap va nging tho.
H2S & néng do cao co thé gay té liét hd hap va nan nhan bi chét ngat. Tha ba la
khi 02 néu thiéu s& gay suy tha, khi 02 dugc canh béo & mirc dudi 18%. Do do,
thiét ké thiét bi do va giam sat 03 nong do khi doc hai trén cho buong may la vo

cling quan trong va can thiét [6].

Trong nudc:



Xu thé phét trién cong nghiép hoa, hién dai héa va hoi nhap khu vuc,
hoi nhap qudc té cua nude ta da dat ra nhiéu tiéu chuan ngay cang cao vé moi

truong va an toan lao dong.

T céc ly do trén ngudi ta thuong dung cac loai cam bién do nong do khi
truyén théng, dé str dung c6 gia thanh hop 1y: Cam bién khi hda hoc trén co s
vat liéu dang rin (solid-state chemical gas sensor), cam bién ban dan, cam bién
nhiét xdc tac, cam bién dua trén hiéu tng truong cua mot sé linh kién ban dan,
V.v. ... Tuy nhién, cac cam bién nay c6 han ché nhu: c6 tinh phan ung da khi
(te 14 cam bién nhay cam véi nhiéu loai khi), cam bién chiu cac anh huéng cua
yéu t6 moi truong 1am cho phép do bi sai $6, tinh linh hoat khong cao trong qué
trinh hoat dong, kha nang md rong va nang cap bi han ché [1,2,3,4]. Vi ly do
d6, can phai c6 thiét bi do ¢o tinh ‘md” vai day du cac chire ning co ban va bd
sung nhiéu chtrc ning ‘nang cao’, c6 kha niang chuyén giao cong nghé dé dang.

Tt nhéan dinh trén tac gia dé xuat nhiém vu dé tai: “Nghién ciu va xay
dwng mang cam bién khong day #ng dung trong do ndng dd khi doc hai (
khi gas )”

Muc tiéu nghién ciu

- Muc tiéu lau dai: Nham phét trién nganh Dién ty dong cong nghiép

- Muc tiéu truéc mat: Lam chu thiét ké va cong nghé ché tao thiét bi do
luong st dung cam bién khi (dang oxit kim loai hoic dién hoa) 1a cac loai cam
bién théng dung c6 vu diém: nho gon, cu trac don gian, dé str dung, dai do rong
két hop vai cac cong nghé tién tién vé mach dién tir, cac phuong phap xt ly tin
hiéu méi trong xay dung mach thu thap va chuan hoa, phuong phap truyén tin
hiéu hién dai dé giam sat va canh bao néng do khi doc hai vuot qua ngudng cho
phép, phu hop véi trinh d6 ¢dng nghé ché tao trong nudc, bao dam an toan cho
con ngudi trong khai thac va phuc vu tién trinh néi dia héa san pham. Khong
nhitng vay dé tai con phuc vu cho cong tac dao tao ngudn nhan lyc Sau Pai hoc
linh vuc Po luong va diéu khién.

Poi twong va pham vi nghién ciru



- Déi twong nghién cau: Thiét bi do ndng d6 khi doc hai : H2S, CO....

- Pham vi nghién ciu: Ung dung c6ng nghé dién tir cdng suat, vi diéu
khién, truyén tin hiéu IoT... ché tao thiét bi do.

2. Phwong phap nghién ctru
Cac phuong phap str dung:

- Phuong phap phan tich, tong hop, thong ké dé danh gia cac thiét bj
tuong tu véi cac san pham da duogc ché tao, sir dung trén thé gisi va ¢ Viét Nam.

- Phuong phap mé hinh, thuat toan dé xay dung hé théng diéu khién.

- Phuong phéap thuc nghiém dé kiém tra, hiéu chinh qua trinh 1am viéc
cua thiét bi da xay dung.

3. Y nghia khoa hoc va thuc tién

Khi dé tai hoan thanh s& hoan thién thém san pham dé c6 thé tré thanh
thuong pham cung @ng cho thi trudng. Hoan toan cé kha nang canh tranh vé
gia thanh san pham voi chat luong twong duong ngoai nhap. C6 kha ning lién
doanh lién két véi cac vién nghién ctiu, cac nha san xuét thiét bi do, cac doanh
nghiép ngay trong qua trinh nghién cau dé hoan thién san pham nham muc dich
thuong mai hda sau nay. C6 thé chuyén giao cong nghé tron goi véi cac vién
nghién ctiu, cac doanh nghiép, cong ty vat tu thiét bi theo hop dong kinh té. C6
kha ning cung cap thiét bi phuc vu dao tao cac hoc vién, sinh vién nganh Bién

tu dong hoda cong nghiép.

Ngoai ra, dé tai cling gop phan hién dai hoa quy trinh khai thac, ung dung cac
thiét bi do va giam sat nong d6 khi tai noi lam viéc. Nang cao ty 18 ndi dia hoa
trong cong nghiép san xuat thiét bi do khi. Chu dong duoc phan cang va thiét bi
do. San pham g6p phan vao viéc chu dong san xuat, nang cao ty Ié noi dia hoa san

pham va cung cap vat tu, thiét bi cho nganh ché tao thiét bi do tai Viét



CHUONG 1 : TONG QUAN VE CAC LOAI KHi POC HAI

Hién nay con ngudi sir dung khi cdng nghiép rat nhiéu vao doi séng ciing nhu
cac hoat dong san xuat cong nghiép. Trong sb ching ti 1& khi doc cling khé cao,
vay nhing khi nao 1a khi doc, tiéu chi phan loai ching la khi doc ra sao. Danh
muc mot s6 loai khi doc thudng gap, anh huéng cua ching Ién stc khoe con ngudi
ra sao?
1.1. KHAI NIEM KHIi PQC HAI
Khi doc hai 1a nhitng loai nguyén liéu nguy hiém c6 thé gy thuong tich mot cach
nghiém trong tham chi la tir vong. Ching dugc chia thanh 3 nhom khi doc khac
nhau phy thudc vao mirc do anh hudng dén strc khoe con ngudi.

— Khi doc loai I:
La nhimg chat khi doc c6 ndng d6 gdy chét ngudi trung binh (LC50 — Nong do
gy chét nguoi 50%) trong khong khi 200 phan triéu trd xudng theo thé tich hoi
hoac khi.
Hoic 2 miligam trong mdi lit hodc it hon so vé&i khéi, swong hoic bui. Khi dung
chudt bach ning tir 200 dén khoang 300 gram trong mot gid (hodc muc thap hon
néu cai chét dién ra trong vong mot gio).

— Khi doc loai 11
Nhom khi ¢6 ndng d6 gay chét trung binh (LC50) & trong khong khi véi muc it
nhat 12 200 phan triéu. Nhung s& khong nhiéu hon 3.000 phan triéu tinh theo thé
tich khi hay hoi.
Hodc trén 2 miligam mdi lit thé tich nhung khong qua 30 miligam theo mdi lit
bui, khéi, bui, khi hit thd phai lién tuc bang chudt bach nang khoang 200 — 300
gram trong 1 gid. ( Hodc muc it hon néu bi chét trong vong mot gio).

— Khi doc loai 11

Vé&i nong do gay chét trung binh (LC 50) ¢ trong khong khi 1a hon 3.000
phan triéu va khong vuot qua 5.000 phan triéu & mot lit thé tich khi hay hoi.
Hoic trén mirc 30 miligam modi lit va khong qua 50 miligam trén modi lit bui hay
khoi khi hit phai bang chudt bach lién tuc ning tir 200 — 300 gram trong 1 gio

(hoic it hon néu cai chét dién ra trong vong 1 gid).
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1.2. DANH SACH CAC LOAI KHi PQC HALI:
1.2.1. Khi dgc NO2 va cac khi NOx

NO, + H,0 “"= " NITRIC ACID (HNO,)
SO, + H,0 “= " SULFURIC ACID (H,S0,)

Mons 09"

Khi Nitrogen dioxide 1a chat khi doc nhom I véi cong thirc hoa hoc NO2, 1a khi

hoa 16ng mau nau do, c6 mui khé chiu. N6 cuc doc, an mon va tinh oxy hoa cao
dé phé huty hé enzym, gy thiéu mau, ung thu.

« Nong do khi NO2 & khoang 50 — 100 ppm dudi 1 tiéng rat dé gay viém

phdi trong khoang 6 — 8 tuan.

« Nong do 150 — 200 ppm dudi 1h s& phé huy day khi quan va dan dén tir

vong néu nhiém doc thoi gian kéo dai 3 — 5 tuan.

« Nong d6 trén 500 ppm tiép xdc trong 2 — 10 ngay thi dé gay tir vong.
Ngoai ra cac oxit nito NOx khac nhu NO( Nitric oxide) cling gay tac hai nguy
hiém dén strc khoe con ngudi. Con N2 ( Nitrogen), N20( Nitrous oxide) khong
doc, nhung co thé gy ngat.

1.2.2. Khi dgc NH3
Amoniac (Ammonia) la chat khi hoa l6ng doc hai nhom 111, c6 mui cay manh,
khong chéy va tinh an mon cao.

. Tiép xdc véi ndng d6 NH3 cao trong khong khi ¢ thé gay bong niém

mac miii, anh huong cd hong va dudng hd hap, suy hé hap.

-5-



. Tiép xdc truc tiép co thé gay bong rat niang gy mu vinh vién, tao bénh

phdi, hoic ti vong.

. Nudt phai n6 s& gay bong & miéng, da day, c¢b hong.
1.2.3. Khi dgc H2S

Khi doc H2S khéng mau va c6 mui hoi nhu tring thdi thudc nhom khi doc I1.
Khi H2S doc nhu thé nao?

« Hydrogen sulfide 1a loai khi rat doc (doc tinh cua né ngang véi HCN
va cao hon chat khi CO tir 5 d&én 6 1an), véi 1 ham luong nho trong
khong khi cé thé gay the gap, ngo doc va nging thd cho ngudi va dong
vat.

« H2S vai ndng do cao cb thé gay té liét hé hd hap va nan nhan dé bi chét
ngat.

1.2.4. Khi dgc sarin

Sarin 1a mot chat 16ng doc hai khong mau va khong mui c6 cong thirc hoa hoc 1a
CAH10FO2P. Khi tiép xtic voi né s& cé triéu chimg dau dau, budén nén, ngimg
ho6 hap, chét ngat hay t6n thuong than kinh vinh vién.

1.2.5. Khi Clo ddc nhw thé nao

CI2 13 khi nén mau xanh 14 cay, mui hoi ctia né tuong tu nhu thude tay. Nhém

chat doc 11 véi an mon va oxy hoa cao.
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« Khi doc Clo s€ gay ngua, ngat tho va dau rat xuong e, gay ho, ngia
mat va miéng, tiét nhiéu nudc bot.

« Néu bi nhim clo ning c6 thé dau dau, dau thuong vi, ¢é tinh trang ndn
mtra, vang da va tham chi phd né phoi.

1.2.6. Céac khi doc VOCs (Cacbon hiru co dé bay hoi)
VOCs la cac chét 1ong, khi hay rin c6 chita cacbon hitu co dé bay hoi nhu
axeton, ethylaxetat, buthylaxetat...

« Céc loai khi doc hai nay it gdy doc mén tinh ma gay doc cap tinh voi
c4c biéu hién chdng mit, say non, sung mat, co thé co giat, bi ngat hay
viém phoi.

« Chi mot sé it chat khi doc gay doc méan tinh gay ra bénh ung thu mau
hay bénh than kinh.

1.2.7. Khi gay ngat CO2 — Carbon dioxide
bay la chat khi quen thudc vdi modi chiing ta, c6 mat & doi séng va moi hoat

dong sinh hoat, san xuét. CO2 1a khi 16p IV khong doc, khong mau, khong mui

va khong co vi, nhung dé gy ngat.
1.2.8. Khi dgc SO2 (lwvuhuynh dioxit):




Khi SO2 ¢6 thé xdm nhap vao dudng ho hip hay hoa tan véi nude bot, qua

duong ti€u hod va ngdm vao mau.

SO2 tao thanh cac hat nho axit H2SO4 xam nhap vao hé thong bach
huyét.
NG gay réi loan chuyén hoda dudng va protéin, thiéu cac vitamin B va

C, tac ngh&n mach mau, hep day thanh quan va khd thé.

Mt s6 loai khi djc hai khdc ma ban nén biét:

Acetylene (C2H2) mii cay manh [ chat khi doc nhém 1V khong on
dinh, dé phan tng.

Argon (Ar): Khdng mau, khdng mui dé gay ngat thuoc lop 1V,
Arsine (AsH3): Huong thom khong mau thudc khi doc 16p I, 1a chat
khi rat doc, dé bat lua va gay chay.

Boron tribromide (BBr3 ): Khi khdng mau 16p I1, doc hai va c6 tinh an
mon.

Boron trichloride ( BCI3): Khong mau, tinh an mon va thugc 16p khi
doc I1.

Boron trifluoride (BF3): Mui khong cay, man cam manh mé, 1a khi doc
hai 16p II c6 tinh an mon cao.

Bromine (Br2): 1a chat 1ong mau nau nhat, mui hdi tinh oxy hoa cao
doc, an mon

Carbon monoxide (CO) thugc 16p 3, 1a khi doc khéng mau, mui va
khongvi  dé bat lira.

Chlorine dioxide( CIO2): Mui giong clo, la chat doc 16p 11 va la chat
oxy hoa.

Chlorine trifluoride (CIF3) Mui khd chiu, doc té 16p 11 vai tinh oxy
hoa, an mon cao.

Deuterium (H2) thuoc 1op 1V, khdng mau va dé chay

Diborane (B2H6) Khi hda long nguy hai l6p I, khéng mui nhung rat

doc, d& bat lta va gay chay



Dichlorosilane thuoc 16p 11 vai cong thuc hoa hoc la SiH2CI2
(HCD)ddc, tinh dn mon va d& bt lra

Ethane (C2H86) 1a chat khi doc 16p 1V khéng mau, khong mui rat dé
chay.

Ethylene (C2H4)

Ethylene oxide: C2H40

Fluorine: F2

Germane: GeH4

Helium: He gay ngat

Hydrogen, Hydrogen bromide, Hydrogen chloride, Hydrogen cyanide,
Hydrogen fluoride, Hydrogen iodide, Hydrogen selenide, Hydrogen
sulfide, Krypton, Methane, Methyl bromide, Methyl chloride, Methyl

isocyanate, Methyl mercaptan, Neon, Nickel carbonyl,....



CHUONG 2: TONG QUAN VE MANG CAM BIEN
KHONG DAY

2.1. KHAI NIEM CO BAN

Ngay nay, cac vi diéu khién dd c6 mot bude phat trién manh véi mat do tich hop
cao, kha ning xu Iy manh, tiéu thy ning luong it va gia thanh thap. Khi dugc nap
phan mém nhing, cac vi diéu khién nay s& hoat dong doc 1ap trong cac loai moi
truong va nhimng vi tri dia 1y khac nhau. Mdi vi diéu khién khi dugc tich hop véi
bo thu phat song vo tuyén va bd cam bién sé tao thanh mot nut mang, tap hop cac
nut mang dé trong mdt pham vi nhét dinh, duoc goi la mang cam nhan khong day
(WSN - Wireless Senser Network).

Nhu vy, mang cam nhan khong diy (WSN) 1a mot mang dugc ciu thanh tir cac
thiét bj hoat dong doc 1ap trong khong gian, cc thiét bi thu thap va truyén vé trung
tdm giam sat cac thong tin vé diéu kién moi truong nhu nhiét d§, am thanh, ap

suat, do rung, sy chuyén dong,... (Hinh 1)

Hinkh 1 : M6 hinh khai guat mang cdm nhan khong diay

- M cam nhgr
- || 1 FI.I_ ||_-|I"| i

Trong h¢ thong WSN con c6 cac tram goc va trung tadm diéu khién. Tram goc
dong vai tro cong két noi gitra nit mang va trung tam di€u khién, ti€p nhan thong

tin cia cadc nut mang va chuyén tdi1 trung tdm diéu khién qua nhiéu cach khac
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nhau. Cac nit mang truyén tin theo kiéu nhiéu ching, tir nit mang nay sang nit
mang khac va vé tram gbc. Tir tram gbc co thé giri thong tin cho nguoi sir dung
(trung tAm diéu khién) theo nhiéu cach nhu truc tiép qua hé thong may tinh, qua
mang Internet, qua vé tinh... nhd d6 nguoi giam sat co thé nhan duoc thong tin du
dang ¢ bat ctr dau.

2.2.  UNG DUNG CUA MANG CAM NHAN KHONG DAY

Ung dung ctia WSN rét phong pht, ¢6 thé tng dung trong dan dung, thuong mai,
cong nghiép hoic quan sy dé giam sat va giri dit liéu ma mang c6 day khong thuc
hién duoc, hoac thuc hién véi chi phi cao. WSN ¢é thé duoc trién khai trong
nhirng khu vuc rong 16n, hoang vu, & d6 chung c6 thé ton tai ma khong can con

nguoi can thi€p trong vai nam. (Hinh 2)

Hinkh 2 - Mgt mé hinkh ung dung cua WiN

Cu thé, mot s6 tmg dung cia WSN gom theo ddi va canh bao cac mirc do ctia moi
trudong nhu do am, nhiét do, ap suét; theo ddi su chuyén dich nhu giam sat giao
thong, theo ddi an ninh; diéu khién phan g hat nhan,...

2.3. PAC PIEM CUA MANG CAM NHAN KHONG DAY

Céac dac diém ctia WSN gém: Cac nit mang cdm nhan c6 kich thudc nhé; Nang
lugng nap dugc va luu dugce bi gidi han; Hoat dong & cac diéu kién moi truong
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khic nghiét khéng can can thiép cua con ngudi; DE x4y ra 15i tai ntit mang, d& xay
ra 16i trong truyén dir li¢u; Cac nit mang cam nhan c6 thé dich chuyén duoc ma
khong can thay ddi cau hinh; Mb hinh mang dong, linh hoat; Cac niit mang hon
hop, cho phép kha nang mé rong cao.

2.4. NENTANG

Phan cirng: Thach thuc chinh 1a viéc san xuit duoc cac nut mang cam nhan co
gia thanh thap va kich thudc nho. Cac chuan: Trong khi cdc mang mdy tinh, vién
thong di c6 rat nhiéu chuan thi v6i WSN chi c6 mot chuan 1a ISO 18000- 7, 6
lowpan va WirelessHART. Mot s6 chuan khac dang dugc nghién ciru boi cac nha
nghién ctru nhu ZigBee, Wibree.

H¢ diéu hanh: Hé diéu hanh cho nat mang cam nhan thuong it phtrc tap hon hé
diéu hanh st dung trong cic ung dung thong thudng do 2 nguyén nhin: yéu cau
dic biét cua tng dung WSN va tai nguyén han ché cuia cac ntit mang, hé diéu hanh
danh cho mang cam nhan khong ho tro thoi gian thyc. TinyOS 1a h¢ diéu hanh
dau tién dugc thiét ké riéng biét cho WSN. TinyOS c¢6 kich thudc nhd, ma ngudn
mao, dung mo hinh hudng sy kién, bo 1ap dich don gian cho phép vi diéu khién xr
1y nhiéu tac vu song song véi ngudn tai nguyén han ché. TinyOS sir dung bd lap
trinh thao tac kiéu FIFO két ndi mém déo giira phan cimg va tng dung.

Ngon ngit ldp trinh: Lap trinh cho cac nit mang cam nhan kho hon so véi lap
trinh trén hé théng mdy tinh thong thudng. Su han ché vé ngudn tai nguyén trén
nut mang dan dén phat trién mot sé ngodn ngir 1ap trinh mdi cho WSN. Tuy vay,
ngdn ngit phd bién hién nay dé 1ap trinh cho niit mang cam nhan 1a ngon ngit C.
Mot s6 ngon ngit danh cho nit mang cam nhan 1a: c@t (Computation Language),
galsC, nesC, Protothreads, SNACK, SQRL.

Thudt todn: WSN dugc hinh thanh tir mot s6 luong 16n cac nat cam nhan, do do,
thuat toan cho WSN hoan toan 13 thuat toan phan phdi (distributed algorithm).
Trong WSN yéu td tai nguyén déang quan tim nhat 13 ning luong va mot trong
nhimg hoat dong tiéu ton nhiéu ning lwong nhét 14 truyén dit liéu. Do dé, trong
WSN chil yéu tap trung vao nghién ctru thiét ké cac thuat toan t6i wu st dung ning

luong khi dit liéu dugc truyén tir cac nat mang dén tram goc. Dir lidu truyén di
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trong mang thong thuong theo kiéu nhiéu ching (tir nut dén nut, sau d6 chuyén
tiép 1én tram gbc) voi muc dich tiét kiém ning luong.

2.5. KIEN TRUC GIAO THUC VA HOAT PONG PINH TUYEN TRONG
MANG CAM NHAN KHONG DAY

2.5.1. Kién triic giao thirc cia mang caim nhin khong day

Kién trac giao thirc WSN bao gom: Lép vat 1y, 16p lién két s6 liéu, 16p mang, 16p
truyén tai, 16p ing dung, phan quan 1y céng suit, phan quan 1y di dong va phan
quan Iy nhiém vu. Lép vat Iy cung cap cac k¥ thuat diéu ché, phat va thu. Tai 16p
lién két dir liéu, giao thuc diéu khién truy cap moi trudng

(MAC) phai toi vu sir dung ning luong va c6 kha ning giam thiéu xung dot gitra
cac nut mang khi truy cap moi trudng. Thiét ké giao thire MAC 1a rat quan trong
vi n6 quyét dinh nhiéu dén viéc tiéu thu ning lugng cac nit mang. Lép mang dam
bao cac hoat dong dinh tuyén sd liéu dugc cung cip boi 16p truyén tai. Lép truyén
tai gitip duy tri ludng sb liéu néu ung dung mang cam bién yéu cau. Tuy theo
nhiém vu cam bién, cac loai phﬁn mém khac nhau c6 thé duoc xdy dung va su
dung & 16p tng dung.

Ngoai ra, cac phan quan 1y cong suat, di chuyén va nhiém vu s& giam sat viéc sir
dung cong suat, su di chuyén va thyc hién nhi€m vu gitra cdc niit cdm nhan. Nhiing
phan nay giup cic nat cam nhan phan phdi nhiém vu cam bién va tiéu thu ning

luong tong thé thap hon. (Hinh 3)
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Hinh 3 : Kién tric giao thitc ciia WSN
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Phan quan 1y ning luong diéu khién viéc sir dung ning lugng cia niit mang. Vi
du, nit mang co thé tat khdi thu cta né sau khi thu duge mot ban tin tir mot nat
lan can, diéu nay gitp tranh viéc nhan cc ban tin trung ldp du thira khong can
thiét. Khi murc ning luong cta naut mang thap, né s& phat quang ba téi cac nat 1an
can dé thong bao nd c6 mirc nang luong thap va khong thé tham gia vao cac ban
tin dinh tuyén. Phan ning luong con lai s& danh riéng cho nhiém vu cam bién.
Phéan quén 1y di chuyén phat hién va ghi lai su dich chuyén ctia cac nat cam nhan
dé duy tri tuyén téi nguoi st dung va cac nit ¢6 thé luu vét ctia cac nat cam nhan
1an can. Nho xac dinh duge cdc nit 1an cin, cac nat cam nhan co thé can béng
gilra cOng suét va nhiém vu thuc hién.

Phéan quan Iy nhiém vu dung dé 1am can bang va 1én ké hoach cac nhiém vy cam
bién trong mot ving xac dinh. Khong phai tat ca cac nat cam nhan trong ving dé

déu phai thyc hién nhiém vy cam bién tai cung mdt thoi diém. Két qua, mot so
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nGt cam nhan thyc hién nhiéu hon cac nat khac tuy theo muc cong suét cta no.
Nhitng phan quan 1y nay 1a can thiét dé cac nt cam nhan c6 thé 1am viéc cing
nhau, st dung hi¢u qua nang luong, dinh tuyén sb lidu trong mang va phan chia
tai nguyén gitra cac nit cadm nhan.

2.5.2. Cic loai giao thirc dinh tuyén trong mang cim nhéin khong day

Pinh tuyén trong WSN 1a mot thach thire 16n do c6 sy khac bi¢t khong nho gitra
dac diém cua WSN va céc mang thong thuong hién tai.

Thir nhat, kho c6 thé xay dung duoc co ché danh dia chi toan cau cho toan bo nut
mang cam nhan khi trién khai, do viéc phan bd cac nit mang thuong voi ) luong
16n, ngﬁu nhién, cé su md rong. Cac giao thirc dua trén dia chi IP, do vay kho ap
dung cho WSN duoc.

Thit hai, cac nlit mang dé xay ra 18i hodc bi ngat do thiéu cong suét, hong phan
ctng hodc bi nhiéu méi trudng. Trong khi d6, mdi nut dong 2 vai trod 14 truyén sd
ligu va chon duong, mot s6 nat cam bién hoat dong sai chirc nang do 16i nguén
cong suat co thé giy ra sy thay doi cau hinh mang nghiém trong va phai chon
duong lai cac goi hodc phai to chirc lai mang.

Thir ba, ludng dir liéu phat di tir cac nut mang c6 s luong dang ké cac ban tin bi
trung 1ap do cac cam bién co thé thu thap duogc dit liéu giéng nhau va cing truyén
vé trung tam. Do do, dit li¢u du thtra do can dugc giao thurc dinh tuyén loai bo dé
tiét kiém ning luong cho niit mang va ting bang thong.

Thir tir, nguyén nhan khién viéc dinh tuyén trong WSN 1a mot thach thirc 1a do
moi nit mang cam nhan déu c6 nang luong, kha nang tinh toan va bd nhéd han
ché.

Do nhimg khé khin trén, nhiéu giao thirc dinh tuyén mdi cho WSN da duoc
nghién ctru va Gmg dung. Cac giao thic d6 c6 thé dugc chia thanh cac loai chinh
la: ngang hang, phan cap va dinh vi.

Trong giao thirc ngang hang, tit ca cac nit thudng co vai trd hodc chirc nang nhu
nhau. Hoat dong dinh tuyén dua trén co ché hoi dap, phu thudc vao viéc dat tén

cac goi dir licu, do do loai bé dugce viée gui du thira dit li¢u trong mang.
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Giao thirc phdn cd}) dua trén viéc chia mang thanh cac cum, mdi cum c6 mot nht
lam chua c6 nhiém vu tap hop dit liéu ctia cac thanh vién va loai nhiing dir li¢u
khong can thiét trude khi truyén. Nuat chi s& dugc thay d6i khi bat dau chu ky 1am
viéc moi1 va s€ thay nat khac c6 kha nang ddm nhan chirc nang nay.

Giao thirc dinh vi stt dung cac thong tin vé vi tri cta cac nat dé truyén dit liéu cho
cac nit can thiét, thay vi truyén cho tat ca cac nit trong mang.

2.6. CAC YEU CAU POI VOI HE THONG MANG CAM NHAN KHONG
DAY

2.6.1. Yéu cau chung d6i véi mang cim nhan khong day

Thoi gian séng: Mot trong nhitng han ché cia WSN 14 thoi gian song, yéu to chil
yéu gi6i han thoi gian sdng ciia mang cam nhan 13 nang lugng cung cap. Mdi nit
mang can duoc thiét ké co ché quan 1y nang luong dé toi da hoa thoi gian song
cua mang.

D§ bao phii: T nhitng dic diém mang khong day vira nghién ctru ¢ trén. K thuét
truyén da ching (multi- hop) cho phép mé rong dd bao phi ctia mang, vé mit 1y
thuyét, ching c6 kha ning mo rong vo han, ngudi dung c6 thé trién khai mot mang
nho ban dau va sau dé tiép tuc thém cac nut. Tuy nhién, khi khoang cach truyén
tdng, giao thirc mang multi-hop lam tdng nang luong ti€u thy cua cac nut, do do,
s& lam giam thoi gian séng ctia mang. Hon nita, mé rong mang ciing s& 1am ting
chi phi trién khai.

Kha nang trén khai: Uu diém 16n nhat cia WSN 1a d@ trién khai. Nguoi sir dung
khong can phai hiéu vé mang va co ché truyén thong khi 1am viéc véi WSN. Mang
cam nhan c6 kha ning ty cau hinh, cic nat dugc dit vao moi trudng va cé thé hoat
dong ngay.

Thoi gian ddp teng: Trong cic Gmg dung canh bao hodc canh bao diéu khién, thoi
gian d4p tng hé thong 1a mot thong sb quan trong dé danh gia hé thdng. Mot thong
bao can duoc tao ra ngay lap tirc khi nit mang cdm nhan duogc su kién. Yéu tb
thoi gian dap ung nhanh lai xung dot voi cac k¥ thuat lam ting thoi gian séng ciia
mang, boi vi thoi gian sdng ctia mang co thé ting bang cach dé cac nat chi hoat

dong & ché do truyén nhan radio trong thoi gian ngan. Thoi gian dép ung c6 thé
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cai thién bang cach cap ngudn cho mot sb nut trong toan bo thoi gian. Tuy nhién,
diéu nay sé& lam giam tinh d& trién khai hé thong.

Dé chinh xdc thoi gian: Dé dat dugc do chinh xac theo thoi gian, mét mang can
xay dung va duy tri mot thoi gian co sé toan cuc co thé duge sir dung dé sip xép
cac mau va cac sy kién theo thoi gian. Trong mot hé phan tan, nang luong can
dugc mo rong dé duy tri va phan phdi tin hiéu dong ho. Thong tin dong bod thoi
gian can lién tuc dugc truyén giita cac nit. Tan s cac thong diép déng bd phu
thudc vao yéu cau do chinh xac ctia dong ho thoi gian.

Tinh bdo mdt: Trong nhiéu truong hop, thong tin thu nhap duoc qua WSN ¢6
nghia rat quan trong va can phai bao mat. Viéc st dung ma hoa va giai ma sé lam
tang chi phi vé ning luong va bang théng, tuy nhién, mot s ing dung van doi hoi
phai dam bao yéu cau nay. Khi d6, cic yéu cau cho mdi nit mang s& cao hon so
vo1 cac mang khong c6 bao mat.

2.6.2. Cac yéu cAu ddi voi nit mang cam nhin khong day

Ning lwong: Dé dat dugc yéu cau duy tri ning lugng hoat dong trong nhiéu nim,
cac nut mang can phai tiéu thu ning luong ¢ muc rat thip. Viéce tiéu thu ning
luong thap dat dugc bang cach sir dung phan ctng tiéu tén it nang luong, diéu
khién chu trinh hoat dong ctia nit mang. Cac thuat toan va cac giao thuc can dugc
phat trién dé giam thoi gian vi xtr Iy va mach thu phéat hoat dong, c6 gang dua
chung vé trang thai nghi hodc ngu, tiét kiém ning lugng khi khong tham gia truyén
nhan.

Tinh mém déo: Cac nit mang phai c6 kha nang thich nghi cao dé thich hop véi
cac ngit canh khac nhau. Mdi mot tng dung s& yéu cau vé thoi gian sbéng, tbe do
ldy mau, thoi gian dap Gmg va xir Iy ndi dung mang khac nhau. Mot kién tric WSN
can phai dit mém déo dé cung cap mot dai rong cac ing dung. Thém vao do, vi Iy
do chi phi, mdi thiét bi s& chi c6 phan ctmg va phan mém cho mdt img dung cu
thé. Kién trac can don gian dé két hop va giita phan cimg va phan mém. Vi vay,
nhing thiét bi nay doi héi mot mirc do cao vé tinh modul ciia phan cimg va phan

mém trong khi van gitr dugc tinh hiéu qua.
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Sirc manh: Dé hd trg cho cac yéu cau vé thoi gian sdng, mdi nut can phai manh
honvﬁtéthondhdodulhéahéthénglérnétcéngcurnmﬂldéphétujénhéthéng
Bﬁng cach chia chuc nang hé théng thanh cac thanh phﬁn con doc 1ap, mdi chirc
ning c6 thé duoc kiém tra day du trude khi két hop chiing thanh mot ing dung
hoan chinh. Dé 1am diéu nay, cac thanh phan hé théng phai doc 1ap dén mirc co
thé va co giao tiép chit ch&, dé ngan chin cac tuong tac khong mong doi. Dé ting
sttc manh hé théng khi nut bi 161, mot WSN ciing can c6 kha nang ddi pho voi
nhidu ngoai tir cac mang khong day khac. Kha nang tranh tac nghén tan s6 1a diéu
cot yéu dé dam bao trién khai mang thanh cong.

Tinh bdo mdt: Cac nit riéng 1& can c6 kha ning mi hoa va xac thuc. Truyén dir
liu khong day c6 do bao mat rat thap, cach bao mat dit liéu 1a ma hoa toan bo dir
liéu truyén, CPU can c6 kha nang tu thuc hién cac thao tdc mat ma.

Truyén théng: Mot chi tiéu bat ky WSN nao 1a tbe d6 truyén, nang luong tiéu thy
va khoang cach. Néu cac nat duge dit cach xa nhau, ching khong thé tao duoc
két ndi co do tin cay cao. Toc d6 truyén ciing c6 anh huong 16n dén hiéu suét cua
nat mang. Toc do truyén cao lam cho kha ning 1dy miu hiéu qua hon va ning
luong ti€u thu cua mang it hon do viéc truyén mat it thoi gian hon.

Kha néng tinh todn: Tinh toan cho nat mang tap trung chu yéu vao xt 1y di liéu
ndi mang va quan 1y cac giao thirc truyén théng khong day muc thip. C6 nhiing
yéu cau gii han vé mat thoi gian thuc dbi voi truyén thong va cam bién. Khi dit
liéu t6i mang, CPU can diéu khién dong thoi radio va ghi lai - giai ma dir liéu toi.
Téc do truyén cao hon doi hoi tinh toan nhanh hon. Piéu twong ty cling dung doi
v6i xtr Iy dir liéu cam bién. Cac cam bién twong tu, c6 thé phat ra hang ngan mau
trong mot gidy. Cac thao tac xtr Iy cam bién noi chung bao goém loc s, trung binh
hoa, nhan biét ngudng, phan tich pho.

Kich thwée va chi phi: Kich thudc vat 1y va gia thanh cia mdi nat mang c6 anh
huong toi su dé dang va chi phi khi trién khai WSN. Kich thudc nhé 1am nat mang
c6 thé dat duoc trong nhiéu vi tri khac nhau, st dung trong nhiéu tinh huéng hon,
gia thanh ha s€ cho phép trién khai mang voi ) luong nit mang 16n va do do, thu

thap dugc nhiéu thong tin hon.

-18-



Két luan

Mang cam nhan khong day duoc img dung phuc vu da dang, tir quan su dén dan
su nhu: thu thap thong tin dit liéu, diéu khién, giam sat hé théng,... Viéc trién
khai hé théng mang cam nhan khong day véi chi phi dau tu thap, dugc trién khai
trong cac diéu kién dia hinh, khi hau phirc tap. Pac biét, WSN c6 kha nang tu t6
chic mang, kha nang tu xu ly cong tac va chiu dugc cac hu héng, su cd, do vay
tao ra trién vong tmg dung tiém ning trong nhiéu linh vyec.

Khi trién khai dugc hé thong mang cam nhan khong day, ki thuat thiét ké hé thong
can giai quyét bai toan t6i uu vé ning lugng, nhan t6 tac dong bén ngoai, nam bat
nhuoc diém dé dua ra giai phap khac phuc,... Tir 46, thiét ké duoc hé thong toi

wu dap ung theo yéu cau dit ra.
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CHUONG 3: THIET KE HE THONG PO KHi GAS DUNG

MANG CAM BIEN KHONG DAY
3.1. SO PO KHOI CUA HE THONG

Tree Topology

Node 011

Node 015

Node 025 Node 035

Node0111 = J

Node 01111 Node 02111

* So @6 mach hé thong:

man hinh
OLED
SSD1306

NRF24L01

Cam bién khi
Gas
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3.2. TIM HIEU ARDUINO UNO R3

Arduino Uno R3 1a mot bang mach vi diéu khién ngudn mé dua trén vi diéu
khién Microchip ATmega328 duoc phét trién boi Arduino.cc. Bang mach duogc
trang bi cac bo chan dau vao/ dau ra Digital va Analog c6 thé giao tiép véi cac
bang mach mo rong khac nhau. Mach Arduino Uno thich hgp cho nhirtng ban méi
tiép can va dam mé vé dién tu, lap trinh...Dua trén nén tang mo do Arduino.cc
cung cap cac ban d& dang xay dung cho minh mét du &n nhanh nhat ( 1ap trinh
Robot, xe tu hanh, diéu khién bat tit led...).

THONG SO KY THUAT

Chip diéu khién ATmega328P
Dién 4p hoat dong 5V

Pién 4p dau vao(khuyén ding) 7-12V

Pién 4p dau vao (gidi han) 6-20V
S6 chan Digital 14 (of which 6 provide PWM output)
S6 chan PWM Digital 6
S6 chan Analog 6
Dong dién DC trén mdi chan
20 mA
1/0
Dong dién DC trén chan 3.3V 50 mA

32 KB (ATmega328P) of which 0.5 KB

Flash Memor
y used by bootloader

SRAM 2 KB (ATmega328P)

EEPROM 1 KB (ATmega328P)
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Tdc do thach anh 16 MHz

LED_BUILTIN 13
Chiéu dai 68.6 mm
Chiéu rong 53.4 mm
Can nang 25¢

Power

o« LED: Cé6 1 LED @duogc tich hop trén bang mach va duoc ndi vao chan
D13. Khi chan co gia tri mirc cao (HIGH) thi LED s& sang va LED tat khi
& muc thap (LOW).

« VIN: Chan nay dung dé cip ngudn ngoai (dién ap cép tir 7-12VDC).

« 5V:Dién ap ra 5V (dong dién trén mdi chan nay t6i da 1a 500mA).

« 3V3: Dién ap ra 3.3V (dong dién trén mdi chan nay t6i da 13 50mA).

« GND: La chan mang di¢n cuc am trén board.

« IOREF: Piép 4p hoat dong cua vi diéu khién trén Arduino UNO va c6
thé doc dién ap trén chan IOREF. Chan IOREF khong dung dé lam chan

cap nguon.

I
—om - ARDUINO

() (e neen) 0w

OQms..,

[R5 POWER IANALOG IN
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B nh¢
Vi diéu khién ATmega328:

« 32 KB bd nhé Plash: trong d6 bootloader chiém 0.5KB.

« 2 KB cho SRAM: (Static Random Access Menory): gia tri cac bién khai
béo s& dugc luu & day. Khai bao cang nhiéu bién thi cang tén nhiéu bo
nhé RAM. Khi mét nguén dit liéu trén SRAM sé& bi mét.

« 1 KB cho EEPROM: (Electrically Eraseble Programmable Read Only
Memory): La noi c¢6 thé doc va ghi dir liéu vao ddy va khong bi mat dix
liéu khi mat ngudn.

Cic chin diu vio va diu ra

Trén Board Arduino Uno R3 c6 14 chan Digital dugc st dung dé lam
chan dau vao va dau ra va ching st dung cac ham pinMode(), digitalWrite(),
digitalRead(). Gi4 tri dién 4p trén mdi chan 1a 5V, dong trén mdi chan la 20mA
va bén trong c6 dién tro kéo 1én 1a 20-50 ohm. Dong t6i da trén mdi chan 1/0
khéng vuot qua 40mA dé tranh truong hop gy hong board mach.

Ngoai ra, mot s6 chan Digital c6 churc nang dat biét:

« Serial: 0 (RX) va 1 (TX): Pugc sir dung dé nhan dir liéu (RX) va truyén
dix liéu (TX) TTL.

« Ngit ngoai: Chan 2 va 3.

« PWM:3,5,6,9vall Cung cap dau ra xung PWM voéi do phan giai 8 bit
bang ham analogWrite ().

« SPI:10(SS), 11 (MOSI), 12 (MISO), 13 (SCK). Céc chan nay hd tro
giao tiép SPI bang thu vién SPL

« LED: C6 1 LED duoc tich hop trén bang mach va dugc ndi vao chan
D13. Khi chan c6 gia tri mtc cao (HIGH) thi LED sé sang va LED tat khi
& muc thap (LOW).

« TWI/12C: A4 (SDA) va A5 (SCL) hd tro giao tiép I2C/TWI véi cac thiét
bi khéc.

Arduino Uno R3 ¢ 6 chan Analog tir A0 dén A5, dau vao cung cap do phan
giai 1a 10 bit.
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3.3. CAM BIEN NRF 24L01

Module thu phat RF NRF24L01 2.4Ghz.
- Dién thé hoat dong: 1.9V — 3.6V.
- Cé san anthena st 2.4GHz.

- Tbc do truyén dir lidu qua song: 250kbps to 2Mbps.

- Module thu phat RF NRF24L01 2.4Ghz c6 nhiéu cai tién so véi chip
NRF24L01 cii vé toc do truyén, khoang cach, d§ nhay, bo sung thém
pipelines, buffers, va tinh ning auto-retransmit nhung van tuong thich
nguoc voi phién ban cii vé cach str dung. ..

- Module thu phat NRF24L01+ hoat dong trén dai tan 2.4GHz va st dung
giao tiép SPI, khoang cach t6i da trong diéu kién khong vat can 1én dén
100m.

- Dién thé hoat déng: 1.9V — 3.6V

- C6 san anthena str 2.4GHz.

- Truyén duoc 100m trong mdi truong md véi 250kbps baud.

- Tbc do truyén dir lidu qua song: 250kbps to 2Mbps.

- Ty dong bt tay (Auto Acknowledge).

- Tu dong truyén lai khi bi 16i (auto Re-Transmit).

- Multiceiver — 6 Data Pipes.

- B0 dém dir liéu riéng cho tirng kénh truyén nhan: 32 Byte separate TX
and RX FIFOs.
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- Céc chan IO déu chiu duoc dién ap vao 5V.

- Lap trinh dugc kénh truyén song trong khoang 2400MHz dén 2525MHz
(chon duoc 125 kénh).

- Thu tu chan giao tiép: GND, VCC, CS, CSN, SCK, MOSI, MISO, IQR

- So d6 mach nguyén Iy:

GND
C7 1
||
VDD 1 R2
— 33nF 2K
GND
siIZ|1=l=l=
o -
-1 -1 . OOy Dy o
10nF InF ==
CE_1 |l TZ> = &
SN 2 cen vDp —b2 _
SCK_3 | e VSS 4 L3 Cs
= = MOSI 4 | g o nRF24L01 00 3 AL I 500hm,RF /O
GND  GND MISO 5 | \ien ADTI 2 2 TnH ] .
VDD PA 1 -1 1.5pf
= 8.2nH = —C6
a _ 1.0pF
oa B8C
— S eh e
IRO ~.’.;|I“-- sl 3.9nH
—L('3 —=—C4
X1 i 2.2nF 4.7pF
I ] L 2 e
'D' GND
16MHZ
R1 —
1 GND
——=Cl1 IM —_——C2
22pF 22pF
GND GND
A A
So do chan
VCC (+3.3V)
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So do chan:

So do dau noi

~ 0 W T M U
l ?

DIGITAL (PuM=~)

Arduino”

fritzing
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Code phan phat
* Code phan phat:

#include <SPI.h>

#include <nRF24L01.h>

#include <RF24.h> //create an RF24 object

RF24 radio(9, 8); // CE, CSN

//address through which two modules communicate.

const byte address[6] = "00001";

void setup()

{ radio.begin(); //set the address

radio.openWritingPipe(address);

//Set module as transmitter radio.stopL.istening(); }

void loop()

{ //Send message to receiver

const char text[] = "Hello World™;

radio.write(&text, sizeof(text));

delay(1000);

3}

- Giai thich chi tiét code

//Dudi day 1a code khai bao thu vién hd tro:

#include <nRF24L01.h>

#include <RF24.h>

#include <SPI.h>

The vién SPLh da khai bdo san céc chin SPI cu thé la MISO, MOSI
va SCK nhung cdn phdi khéi tao thém chan CSN va CE. Thu
vién nRF24L01.h ¢ mét 1énh dé khai bdo cd chan CSN va CE
la:
RF24 radio(3, 2);

S6 3 la ding cho chdn CE va 2 la ding chdn CSN. Ca hai déu cé thé
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thay déi bang cdc chdn digital ciia arduino, trong code da dwoc
thay doi theo mach di cho ¢ trén.

Eﬂuﬁtaoinoduhzbdnglénhsau:
radio.begin ();

Bia chi ¢é thé dwge xdc dinh véi 5 bit (dia chi giao tiéb VoI
module), bdt ky s6 5 bit nao ciing cé thé sir dung dworc.
radio.openWritingPipe (10101);

Sau d6 khai bdo ché 6 hoat dong cho module. Lénh sau sé lam
nRF24L01 thanh bo phat tin hiéu.
radio.stopL.istening ();

Sau dé khdi tao giri dir liéu. Ludén nhé rang chi ¢6 32 byte dit liéu ¢6
thé gui tai mot thoi diém do gioi han dit lieu cua module. Lénh
sau s€ givip xdc dinh diéu do:
const char data[] = "DATA";
radio.write(&data, sizeof(data));

Dit liéu truyén cé thé dwoc xdc dinh trong phan thiét Idp (setup) hodc
vong lap (loop) cua chwong trinh.

« Code phan thu:

#include <SPI.h>

#include <nRF24L01.h>

#include <RF24.h> //create an RF24 object

RF24 radio(9, 8); // CE, CSN //address through which two modules
communicate. const byte address[6] = "00001";

void setup()

{ while (!Serial);

Serial.begin(9600);

radio.begin(); //set the address

radio.openReadingPipe(0, address); //Set module as receiver

radio.startListening();

}
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void loop()
{ //Read the data if available in buffer
if (radio.available())
{ char text[32] = {0};
radio.read(&text, sizeof(text));
Serial.printin(text);
33,
Giai thich code chuong trinh:
Pau tién dinh lai phcfn khai bado dia chi:
radio.openReadingPipe (0,10101);
Trong phan khdi bdo dia chi, bdy gio cé hai gid tri. Gid tri thir hai xdc
dinh dia chi cua thiét bi truyén. Gid tri thir nhdt la “0” dé xdc dinh
kénh. Lénh trén ¢ thé thiét ldp dé thuc hién giao tiép véi 6 kénh cing
mot luc.
Pé khdi tao module ché dé nhan dit lidu, hay khoi tao lénh sau:
radio.startListening ();
Lénh thir ba la nhdn va kiém tra dit liéu.
if (radio.available ())
Lénh cudi dé doc dir liéu
radio.read( data, size );

So do kéts ndi nhiéu cam bién véi nhau
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Transmitter, Ch 2 |

Transmitter, Ch 4] |Transmitter, Ch 5 |

Sau do, swr dung cdc lénh dvoi day dé khdi tao cdac kénh:
radio.openReadingPipe(0, ADDRESS);
radio.openReadingPipe(1, ADDRESS);

- radio.openReadingPipe(2, ADDRESS);

- radio.openReadingPipe(3, ADDRESS);

- radio.openReadingPipe(4, ADDRESS);

- radio.openReadingPipe(5, ADDRESS);

Module thu tin hiéu khéng thé phdn biét véi nhau nén luén nhé rang tin

hiéu truyén khéng dwoc giong nhau gitra cac bg phat dir liéu.
3.4. CAM BIEN MQ-135

Cam bién chat luong khong khi MQ-135 sir dung dé kiém tra chat luong
khéng khi trong méi truong. Cam bién c6 d6 nhay cao kha nang phan hoi nhanh,
d6 nhay c6 thé diéu chinh duoc bang bién tro.

Cam bién chat luong khong khi thudng duge dung trong cac thiét bi kiém
tra chat luong khong khi bén trong cao dc, van phong, thich hop dé phat hién
NH3, NOx, Ancol, Benzen, khoéi, CO2,...

THONG SO KY THUAT
. Dién ap ngudn: <24VDC
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bién 4p cua heater: 5V£0.1 AC/DC

Dién tro tai: thay d6i duoc (2kQ-47kQ)

Dién tro cua heater: 33Q+5%

Cong suit tiéu thy cua heater: it hon 800mW

Khoang phat hién: 10 — 300 ppm NH3, 10 — 1000 ppm Benzene, 10 — 300
Alcol

Kich thude: 32mm*20mm

Khoang do rong

Bén, tudi tho cao

Phat hién nhanh, d§ nhay cao

Mach don gian
SO PO MACH
' 32mm '
‘ } 27mm i ‘

Pén bao nguon
Diéu chinh dé nhay

w— 45V

= GND

== Digital Output
-Analog Output

Pén bao tin hiéu DO
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SO PO KET NOI:

[\ ] SHS

CODE THAM KHAO

[*

* Két nbi:

5 MQ135 Arduino
* VCC 5V

& GND GND

* SIG A0

*/
int sensorValue;
void setup()
{

Serial.begin(9600);
}
void loop()
{
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sensorValue = analogRead(A0);
Serial.print("AirQua=");
Serial.print(sensorValue, DEC);
Serial.printin(" PPM");

}
HINH ANH SAN PHAM:

Bang tham khao cac loai cam bién do khi

Tén cam biéen | Loai khi do

MQ-2 Métan, Butan, LPG, Khoi
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MQ-3 Ruou, Ethanol, Khéi thude

MQ-4 Khi métan, khi CNG

MQ-5 Khi ty nhién, LPG

MQ-6 LPG, butan

MQ-7 Carbon Monoxide

MQ-8 Khi hydro

MQ-9 Carbon Monoxide, khi dé chay

MQ131 Ozone

MQ135 Chét luong khong khi

MQ136 Khi hidro sunfua

MQ137 Amoniac

MO138 Benzen, Toluen, Ruou, Propan, Khi Formaldehyde,
Hydro

MQ214 Métan, khi tu nhién

MQ216 Khi tu nhién, Khi than

MQ303A Ruou, Ethanol, khoi

MQ306A LPG, butan

MQ307A Carbon Monoxide

MQ309A Carbon Monoxide, khi dé chay

3.5. TIM HIEU MAN HINH OLED
3.5.1. Dinh nghia

Oled la viét tat ciia “Organic Light-Emitting Diode” tirc 1 “Diode phat quang
hitu co”. Cong nghé Oled sir dung cac tam vat liéu 1am tir hop chat hitu co, va cac

diém trén tam nén nay s& tu dong phat sang khi co dong dién chay qua, mang lai

kha nang tai tao hinh anh rd nét vadi d6 sang cao.

3.5.2. Cau tao ciia mét man hinh Oled

Céac Diode phat quang hitu co trén tam nén Oled 1a mot thiét bi ban dan dang

ran c6 do day trong khoang 100-500 nanomet.
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Mét tAm nén man hinh Oled gom:

T4Am nén: Thuong dugc lam tir nhya trong hoac thuy tinh, nhi¢m vu chinh cua
n6 1a chdng d& cho cac phan khac ciia méan hinh Oled.

Anode: Hay con goi la anot (cuc duong) sé tao ra cac 16 trong mang dién duong
mdi khi dong dién chay qua thiét bi.

Lép dén hiru co: Phan nay gom c6 16p dan va 16p phat sang. Lp dan c6 nhiém
vu truyén tai cac 16 tréng tir cuc dwong (anot), con 16p phat sang c6 nhiém vu
truyén tai cac electron tir cuc 4m (cathode).

Cathode: Hay con goi 1a Catot ho#ic cuc 4m sé tao ra electron mdi khi co dong
dién chay qua thiét bi.

3.5.3. Nguyén ly hoat dong man hinh oled
Qua trinh phat sang cua cac Diode phat quang trong tim nén Oled dugc goi 1a su
phat 1an quang dién tir. Tién trinh nay dién ra kha phtc tap véi trinh ty nhu sau:
Sau khi dong dién chay qua tur nguén dién, mgt dong cac electron s€ chay tu cuc
am qua cac 16p hiru co to1 cuc duong
Tiép do, tai bién gi6i gitta 16p phat quang va 16p din, cac electron s& gap cac 16
trong, theo vt 1y lugng tir, khi electron gip mot 16 tréng, no sé tai hop véi 16
trng nay va tao nén nang luong dudi dang mot photon anh sang. Tir d6 tAm nén
Oled s€ phat ra 4anh sang

3.5.4. Uu nhuoe diém ciia cong nghé Oled

a, Uu diém:
Kha niing hién thi tuyét voi : TAm nén Oled c6 cac diém anh ty dong bat tat
mot cach doc 1ap nhd d6 man hinh Oled thé hién mau den gén nhu tuyét doi,
cling vi thé ma nhirng mau sdc khac duoc tai hién mét cach ruc rd va séng dong,
cung do twong phan rat 4n tuong, diéu nay dé dang nhan thay trén cong nghé tivi
Oled cua cac hang 16n LG, Sam Sung, So Ny...
Goc nhin cue rgng: Cong nghé nay cho phép nguoi str dung quan sat hinh anh
& cac goc khac nhau 1én t6i xap xi 180 d6 ma khong c6 su thay d6i vé mau sic

cling nhu chét luong hién thi nhu cac dong tivi khac.
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D& dang tiy bién: Cong nghé Oled gitip cac nha san xuat dé dang tao ra cac
mAu man hinh tivi théng dung nhat hién nay nhu: man hinh cong hodc man hinh
phang rat linh hoat

Moéng va nhe: Oled khong can sir dung hé thong bong dén nén nén cac tim nén
duogc san xuat theo cong nghé nay thudng s& rat mong va nhe hon so véi cac
cong ngh¢ khac nhu Led hay LCD.

Tiét kiém dién ning: Day 13 mot diém quan trong dic biét ddi véi cac thiét bi
str dung pin vi né gitp tang thoi gian st dung ma van dam bao chat luong hién

thi.

Man hinh Tv Oled ¢6 thé uén cong . (Ngudn: techsignin.com)

b, Nhuwoe diém

Chi phi san xuit cao: Do qua trinh san xuat kha phirc tap va ty 1é 15i kha cao nén
gia thanh cua san pham st dung cong nghé Oled thuong rét cao.

Tuoi tho thip hon so véi cong nghé Led: Nguyén nhan 1a do tim nén Oled rat
dé hong khi gap nude va chét liéu duoc sir dung dé san xudt tAm vat liéu hiru co
ctia Oled c6 tdc do thodi hoa nhanh theo thoi gian.

Uu va nhuoc diém cua cong nghé Oled ciing 13 mot diém quan trong khi noi dén

cong ngh¢ Oled la gi?
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3.5.5. Ung dung ciia cong nghé man hinh Oled

Vi su vuot trdi trong chét luong hién thi cling nhu dé dang tiy bién trong thiét ké,
cong nghé Oled duoc tmg dung trong nhiéu linh vuc san xuat khic nhau, dién
hinh 1a cAc man hinh tivi Oled chét lwong va gan day nhat 1a man hinh dién thoai
iphone X ctia Apple. Pién thoai c6 thé gap lai duoc dang 1a xu huéng méi trong
tuong lai va man hinh Oled lai hoan toan c6 thé uén cong dugc nén day sé& la mot
xu hudng day haa hen trong tuong lai.

3.6. TRA CUU MAN HINH OLED 0,91 INCH SSD13.6

Man hinh OLED nay cho d6 sang, d twong phan cuc cao, tiét kiém dién, hién thi
dep miat, kich thuéc mini nho gon. Thich hop cac tng dung nhu may nghe nhac
cAm tay, déng ho, wearable devices,... Kich thude 0.91 inch ( duong chéo khoang

2.2 cm). Chip diéu khién SSD1306, giao tiép 12C (IIC).

. .’(1(’1_1')'/).". com

Théng s6 ki thuit:
+Dbién &p st dung: 2.2~5.5VDC
+Cong suét tiéu thu: 0.03w

+G6c hién thi: 1én hon 160 do
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+S6 diém hién thi: 128x32 diém

+Mau hién thi: Tring / Xanh Duong.

+Giao tiép: 12C

+Driver: SSD1306

M5 ta so' dd chén:

+ VCC: 2.2~5.5VDC

+ GND: 0VDC

+ SCL:xung Clock

+ SDA:dir liéu vao Data in

Hudng dan sir dung:

Linh kién can dung:

- 1 Module Wifi Uno esp8266, 1 diy USB két nbi board véi may tinh

-1 SSD1306 OLED 128X32 0.91 inch - 1IC

Két nbi phan cimng:

- Cam OLED vao header c6 4 chan 3V3, GND, SCL/GPIO04, SDA/GPIO05
- Két ndi board voi may tinh bang day USB.

3.7. SO PO CHI TIET HE THONG PO KHIi GAS DUNG MANG CAM
BIEN KHONG DAY
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3.7.1. Panh gia, lya chon giii phap
Day 1a giai phap tdi wu nhat, ching ta c6 kha ning can thiép vao hé thong,
thay d6i ting loai cam bién va diéu chinh hé thdng mot cach cha dong, thay doi
dai do hoic thay doi lai thiét ké khi can thiét.
3.7.2. Thiét ké so' @6 khdi hé thong da lwa chon

—————————————————— - (7
TG thi va :°\\ Vf’; D

canh bao tai e
i e A
S 1
1
|
1

t f

HS Bd xu’ﬂly trung Driver Df_)ng co
H,C, tdm théng gi6
02 » A

|
|
|
|
|
» |
|
|
|
|
|

L o o o e e e e e e e =
Hinh 3.7. Cdu tric cuia so do khoi hé thong da chon

3.7.3. Cau truc va chirc ning cia thanh phan cim bién

1 wire
DHT11
Q ADC MCU
GP2Y1010AUOF
ADC
MQ135

Hinh. Cdu tric va chize ndng cua thanh phdan cam bién Cac
thanh phan trong so do:
DHT11: Cam bién do nhiét d6 va d6 am
GP2Y1010AUOF: Cam bién do ndng do bui
MQ135: Cam bién do chat lugng khong khi

1-wire: Giao dién 1 day két ndi vai cam bién
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ADC (Analog to Digital Converter): B bién doi twong

tu sang sb.

MCU: B vi diéu khién xu ly trung tam

Trong hinh 3.8 1a so d6 phuong an két ndi cac cam bién. Mdi bo thu st

dung 3 cam bién d6 1a cam bién do nhiét do-do am DHT11, cam bién do nong do
bui GP2Y1010AUOF va cam bién do chat lugng khdng khi MQ135. Céac cam
bién dugc két ndi toi mot vi diéu khién c6 nhiém vy thu thap va tinh toan gia tri
thue té cam bién do duoc rdi giri dén thiét bi truyén phét khong day.

Cam bién DHT11 duoc két ndi téi vi diéu khién théng qua két néi 1-Wire
cac cam bién con lai véi dau ra Analog s& duogc dua truc tiép toi bo bién doi
ADC sau d6 dugc chuyén dbi thanh tin hiéu sé va dua téi MCU.

3.7.4. Ciu triic va chitc niing ciia thanh phan xir 1y so
CAu tric va chirc nang cta thanh phan xt ly s6 bao géom thanh phan chinh 1

vi diéu khién sb nhu hinh 3.9.

A
Bién tan Truﬁyen Module
thong loT

Vi diéu x
khién x& ly
o ¥

— sO
e L ruyén
\—___/

Hinh 3.9. Cdu tric va chize ndng cua thanh phan xi 1y sé

Vi diéu khién c6 nhiém vu thu thap thdng tin tir cam bién qua mé dun khong
day 10T tir d6 diéu khién bo truyén thong dé diéu khién bién tan. Thong sé cam
bién va thdng sé ciia dong co duogc hién thi trén man hinh HMI théng qua bo
truyén thong.

3.7.5. Céu triic va chirc ning ciia thanh phan sé hoéa cam bién
Thanh phan sé héa cam bién sir dung bo ADC bién dbi twong tu sang
s6.ADC Ila tir viét tat caa Analog to Digital Converter hay bo chuyén doi analog
sang ky thuat s6 1a mot mach chuyén doi gia tri dién &p lién tuc (analog) sang
gia tri nhi phan (k¥ thuat s6) ma thiét bi ky thuat s6 c6 thé hiéu duoc sau d6 co
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thé duoc st dung dé tinh toan ky thuat s6. Mach ADC nay cd thé Ia vi mach
ADC hoic duoc nhing vao mot bo vi diéu khién.
Cau tric cia bo ADC nhu trén hinh 3.10

4 I 4 I

Tin hiéu Mach so
% *

tuvong ty sanh

v

S6 hda —> Gia trj s6

4 D"‘ , ) 4 N
ién ap .
X tham chiéu ) Xung nhip

L J/

Hinh 3.10. Cdu tric va chizc ndng cua thanh phan so héa cam bién
B6 s6 hoa cam bién bao gom mot mach so sanh nhiéu tang dé xac dinh muc
dién &p cua tin hiéu twong tu thdng qua mot dién &p tham chiéu duoc dit san.
Mtrc dién ap dau ra sau bo so sanh duogc dua téi bd s6 hoa dé tao thanh mot sb
nhi phan tuong (ng véi bién do cua tin hiéu dau vao. Toc do bién doi tin hiéu
cua bd s6 hda cam bién duoc quyét dinh bai tbe d6 xung nhip dat vao khéi sé
hoa.
3.7.6. Cau tric va chirc ning ciia thanh phan hién thi va bio dong
Hé théng co bao dong bang coi dén va bao dong trén giao dién man hinh
HMI nhu hinh 3.11.

Vidiéu
Module |, e o,
€ khién xu ly
role X
sO

— N/
Hinh. So do khei cia hé thong tong quét c6 phan hién thi va bdo déng
Khi nong do khi vuoc qua mic nguy hai cho thuyén vién, vi diéu khién

Xuat tin hiéu diéu khién ro le cap dién cho coi bao dong. Bong thoi thuc hién
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gui dir liéu 1én man hinh HMI dé tao canh bao. Vi diéu khién két néi vai HMI
theo giao thirc Modbus va sur dung giao dién vat ly 1a RS485.
3.7.7. Cau tric va chirc niing ciia thanh phan truyén thong

CAu trdc va chire nang cua thanh phan truyén théng duoc thé hién trén hinh

3.12.

( ~ A anten

M6 dun
RF
Tx,RX Truvd
Tuyén MCU )
thong
Quan ly
nguodn
. J

Hinh 3.12. So' do nguyén Iy phan cieng xi# ly giao thizc truyén théng vai
HMI

Chtic nang cta thanh phan truén thong Ia thuc hién két ndi khdng day gitra
mo dun cam bién va mé dun xu ly trung tam. Thanh phan truyén thong bao gom
bo truyén théng ndi tiép véi chan Tx, Rx dé truyén nhan dit liéu. Khi d nhan dix
liéu, bo xt Iy MCU s& thyc hién diéu ché tin hiéu va dua téi mé dun RF dé phat
dir liéu di qua mot anten tich hop.

3.8. TIM HIEU CAM BIEN KHIi GAS MQ2:

Cam bién khi gas MQ-2 sir dung phan tir SnO2 ¢6 d6 dan dién thap hon trong

khong khi sach, khi khi dé chay ton tai, cam bién c6 d6 dan dién cao hon, nong
d6 chat d& chay cang cao thi 46 dan dién ctia SnO2 s& cang cao va dugc tuong
g chuyén doi thanh murc tin hiéu dién.
Cam bién khi gas MQ-2 1a cam bién khi c6 d¢ nhay cao véi LPG, Propane va
Hydrogen, mé-tan (CH4) va hoi dé bat lira khac, v&i chi phi thap va pht hop cho
cac ung dung khéac nhau.
Cam bién xuat ra ca hai dang tin hiéu 1a Analog va Digital, tin hiéu Digital c6
thé diéu chinh mirc bao bang bién tro.
THONG SO KY THUAT
« Nguén hoat dong: 5V
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« Loai dir liéu: Analog
« Pham vi phat hién rong
« Tdc @6 phan hdi nhanh va d6 nhay cao
o Mach don gian
« On dinh khi str dung trong thoi gian dai
SO PO MACH CAM BIEN KHi GAS MQ2:

Dén bao nguén
Diéu chinh d3 nhay

—+5V

== GND
«=Digital Output
-=Analog Output

Bén bao tin hiéu DO

SO PO KET NOI:
CODE THAM KHAO

[*

* Két noi:

* MQ?2 Arduino
* VCC SV

* GND GND
* A0 A0

*/
void setup()
{

Serial.begin(9600);
}
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void loop()

{
Serial.printin(analogRead(A0));
delay(1000);

}
HINH ANH SAN PHAM:

3.9. CAM BIEN MQ9Y

Cam bién MQ-9 (Gas sensor) do khi CO chuyén thanh dién ap dua ra
chan AOUT.

Bién trg trén Module cé chirc ning diéu chinh dién 4p tham
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chiéu (ngudng), khi cam bién MQ-9 phat hién khi CO dén
ngudng thi chan DOUT s€ ddo trang thai.
Thong s6 k¥ thuat:
« Ngudn nudi: 2.5V — 5V
o Kich thudc: 40 x 21mm
o Tich hop led bao
o Tich hop bién tr¢ diéu chinh d6 nhay

So d6 nbi day véi vi diéu khién
e VCC 25V ~50V
« GND < GND
« AOUT < MCU.IO (dung tin hi¢u analog)
« DOUT < MCU.IO (dung tin hiéu sb)
SO PO MACH

Dén béo nguén
Diéu chinh d6 nhay

—+5V

== GND

- Digital Output
--Analog Output

Bén bao tin hiéu DO

SO PO KET NOI:
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TN | SHI
LINH KIE?

CODE THAM KHAO

/*

* Két ndi:

* MQ9 Arduino
* VCC 5V

& GND GND
* A0 A0

*/
void setup()
{

Serial.begin(9600);
}
void loop()
{

float sensor_volt;
float sensorValue;
sensorValue = analogRead(A0);
sensor_volt = sensorValue/1024*5.0;
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Serial.print(*sensor_volt =");
Serial.print(sensor_volt);
Serial.printin("V");
delay(1000);

HINH ANH SAN PHAM:
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man hinh
OLED
SSD1306

NRF24L01

Cam bién khi
Gas

3.10. NGHIEN CUU VE KIT ESP 8266
Module thu phat Wifi ESP8266 NodeMCU Lua 13 kit phat trién duwa trén nén
chip Wifi SoC ESP8266 véi thiét ké d& sir dung va dic biét 1a co thé sir dung

tryc tiép trinh bién dich ctia Arduino dé lap trinh va nap code, diéu nay khién
viéc str dung va 1ap trinh cac ing dung trén ESP8266 trd nén rat don gian.
Module thu phat Wifi ESP8266 NodeMCU Lua dugc dung cho cac tmg dung
can két ndi, thu thap dir liéu va diéu khién qua séng Wifi, dic biét 1a cac ung
dung lién quan dén IoT.
Kit RF thu phat Wifi ESP8266 NodeMCU Lua st dung chip nap va giao tiép
UART méi va 6n dinh nhat 1a CP2102 c6 kha ning ty nhan Driver trén tat ca
céc hé diéu hanh Window va Linux, day 13 phién ban nang cép tir cic phién ban
st dung IC nap gia ré CH340.
Pic tinh ndi bat Module thu phat Wifi ESP8266

Tich hop 2 ndt nhan

Tich hop chip chuyén USB- UART CP2102 SILABS

Full 10: 10 GPIO, 1 Analog, 1SPI, 2 UART, 1 12C/I2S, PWM,v.v....

Puoc hd trg boi cong dong 16n manh Nodemcu
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THONG SO KY THUAT

Cong nap giao tiép: Micro || Type-C

Tuong thich cac chuan wifi : 802.11 b/g/n

Ho tro: Wi-Fi Direct (P2P), soft-AP

Tich hop TCP/IP protocol stack

Tich hop TR switch, balun, LNA, power amplifier and matching network
Tich hop bo nhan tan sb, 6n 4p, DCXO and power management units
+25.dBm output power in 802.11b mode

Power down leakage current of <10uA

Integrated low power 32-bit CPU could be used as application processor
SDIO 1.1/2.0, SPI, UART

STBC, 1x1 MIMO, 2x1 MIMO

A-MPDU & A-MSDU aggregation & 0.4ms guard interval

Wake up and transmit packets in < 2ms

Dong tiéu thu ¢ Standby Mode < 1.0mW (DTIM3)

Céc chan giao tiép va cac thong tin khéc :

SDIO 2.0, SPI, UART

Integrated RF switch, balun, 24dBm PA, DCXO, and PMU

Integrated RISC processor, on-chip memory and external memory interfaces
Integrated MAC/baseband processors

Quality of Service management

12S interface for high fidelity audio applications

On-chip low-dropout linear regulators for all internal supplies

Proprietary spurious-free clock generation architecture

Integrated WEP, TKIP, AES, and WAPI engines

-51 -



So do chan:

ACUN ECEY BEY—-

2 T A—

Reserved [ SRS

F SDD3 J GPiO10 12 O
ySOD2] GPIOS 11 O
V5001 J mosi [l Grios s S
F SOCMDJ CS_J GPIOT1 i 9 el
[5000 ] mis0 ]| Grior o
FSocin J scir J crioe s e
[oro ) S—
Eaa———-

o—-

o .

oo I

KT &F——-

- Power Control
AW oo SN Aoc

i
I
i

—

e f crioz J o1

— -

T

AN - criois [ Hscik §

N\ KRN CLIEY

e 7 J crio15 Jciso] Hmos! |
yGricis JRtso ] Hes ]

21l _crios X0

=24 cror Jioo}

— -

7

12c

sPi

SD Card

A cro UART Reserved N, pwm

So do chan Module thu phat Wifi ESP8266 NodeMCU Lua CP2102

f.f‘ﬁovl r)

¥ 225
>

.
2 2GS
/
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3.11. TIM HIEU VE WEB BLYNK
Blynk 12 mdt nén tang v6i cac img dung dién thoai thong minh cho phép ban co
thé d& dang tuong tac voi bd vi diéu khién nhu: Arduino, Esp8266, Esp32 hodc
Raspberry qua Internet.
Blynk App 1a mdt bang diéu khién k¥ thuét s6 cho phép ban c6 thé xay dung giao
dién dd hoa cho dy 4n ctia minh béng cach kéo va tha cac widget khac nhau ma
nha cung cap thiét ké san.
Blynk khong bi rang budc véi mot s bo hodc shield cu thé. Thay vao d6, né hd
tro phﬁn cung ma ban Iua chon. Cho du Arduino hoac Raspberry Pi cia ban dugc
lién két véi Internet qua Wi-Fi, Ethernet hodc chip ESP8266, Blynk sé& gitip ban
két ndi va sin sang cho cac du an IoT.
Blynk Server — chiu trach nhiém vé tat ca cac giao tiép giita dién thoai thong minh
va phan ctng. Ban c6 thé sir dung Blynk Cloud hodc chay cuc bd may chu Blynk
riéng ctia minh. N6 1a ma ngudn md, c6 thé dé dang xir Iy hang nghin thiét bi va
tham chi c6 thé duoc khoi chay trén Raspberry Pi.
Thu vién Blynk — danh cho tit ca cac nén tang phan ctng phd bién — cho phép
giao tiép voi may chil va xir 1y tat ca cac 1énh dén va lénh di.
MG&i khi ban nhan mét niit trong Gmg dung Blynk, thong diép sé& truyén dén khong
gian ctia ddm may Blynk, va tim duong dén phan cting cia ban.
Moi thtr ban can dé xay dung va quan 1y phan ctng duoc két ndi: cung cap thiét
bi, hién thi dit liéu cam bién, diéu khién tir xa véi cac ing dung web va di dong,
cap nhat chuong trinh co s¢ qua mang, bao mat, phan tich dir li¢u, quan ly nguoi
dung va truy cap, canh bao, ty dong hoa va nhiéu thir khac hon. ..
bac tinh
« API va giao dién ngudi dung tuong tu cho tat ca phan cing va thiét bi duoc
hd tro
o Két ndi voi dam may bang céach sir dung:

o Wifi

o Bluetooth va BLE

o Ethernet
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o USB (Nbi tiép)

o GSM

Bo Widget dé sir dung

Thao tac ghim truc tiép ma khéng can viét ma

D& dang tich hop va thém chiic ning mai bang céch sir dung ghim ao
Theo ddi dit liéu lich st qua tién ich SuperChart

Giao tiép gitra thiét bi voi thiét bi st dung Bridge Widget

Guri email, tweet, push notification...

C4c tinh nang mai lién tuc dugc bo sung!

Review vé app Blynk new 2.0 so v6i phién ban Blynk cii

Nhéng wu diém cia Blynk new 2.0:

CO6 thé cap nhat OTA

C6 san phan thém ESP lam thiét bi va add wifi cho ESP sir dung

Cac button c6 thé thém icon, hinh anh vao dé ca nhan héa, thé hién truc quan
hon, ngudi ding cé thé d& dang nhan biét button d6 1a dé diéu khién thiét bi
nao.

Khong can thém cau két ndi data gitta cac thiét bi khac nhau ¢ code nita , chi
can chon né dung data stream nao 1a dugc, vi du 1a dung 2 thiét bi muén an
bat tat trén 1 thiét bi , n6 s& déng bo hda ngay vs thiét bi kia dé hién thi trang
thai cua ca 2 1a giéng nhau

Str dung s6 lugng Widget box tiy y khéng bi gidi han Enzeny nhu xua, ngay
xua mudn ding nhiéu s& phai 1am bo Pi server, vira ton tién, vira bi lag hon
server chinh hang, ding may server chia sé trén cac nhom cong dong thi mat

bao mat.

Nhitng nhwoc diém cia app blynk new 2.0:

Ban mién phi chi dung duoc 2 Devices trén 1 ung dung, Device ¢ day tuong
tu nhu Project trén app cii, app cii c6 thé tao dugc nhiéu project
Ngoai ra ban mi&n phi con 1 ci nita 1a cai do thi theo ddi (Superchart) chi

dung dugc duy nhét 1 data stream ,mudn xem thém cai khac thi phai thém 6
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(Superchart ) khéc nita va s& khd so sénh céc thong sé truc quan, ban cii sé
dung dugc 4 céi stream san c6, ban méi mudn c6 phai xai bang ton phi
« Khong c6 theo doi GPS nhu bang ci
Nhu vy, theo minh thiy app méi cho ngudi dung doanh nghiép 1a chinh, phic
tap hon cho lap trinh vién vi cach setup nhiéu budc hon tuy nhién c¢6 nhiéu tinh
nang mai, thiét ké dep, c6 OTA 1a 1 loi thé. App cii pht hop cho cac ban sinh

vién, nhitng ai can nghién ctru, cac do an, du an nhd...
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KET LUAN

Pé tai da dat duoc nhitng két qua nhét dinh trong huéng tim kiém giai phap va
cdng cu dé thiét ké, ché tao hé théng do luong, giam sat va canh bao nong do khi doc —
hai vuot qua ngudong cho phép tai noi lam viéc:
1. Nhitng két qua dat dwoc

Nghién ciru mot sé van dé ly thuyét, kiém nghiém thuc té nham tng dung thiét ké
thiét bi do da kénh ndng do khi HzS, CnHa va CO ...

Cac thdng sb co thé truyén vé& may tinh tir xa thdng qua két néi internet.

Phan mém xay dung trén may tinh duoc thiét ké dé co kha ning ma rong va két
ndi véi nhiéu hon maot thiét bi quan trac khong khi.
2. Hwéng phat trién tiép theo

Trong tuwong lai thiét ké caa nghién ctru c6 thé mé rong dé giam sat cho nhiéu thiét

bi cac vi tri khac nhau.
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