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LOI CAM DOAN

Nhiing n6i dung trinh bay trong luan vin 1a nhiing kién thic cua riéng ca
nhan toi tich Iy trong qué trinh hoc tap, nghién ctru, khong sao chép lai mdt
cong trinh nghién ctru hay ludn vin cta bt ctr tac gia nao khéc.

Trong ndi dung ctia ndi dung ctia luan vin, nhitng phan t6i nghién ciru,
trich dan déu duoc néu trong phan cac tai liéu tham khao, c6 ngudn gdc, xuat
XU, tén tudi ciia cac tac gia, nha xuat ban rd rang.

Nhiing diéu to6i cam két hoan toan 1a su that, néu sai, t6i xin chiu moi hinh

thirc xtr 1y ky luat theo quy dinh.



LOI CAM ON

Em xin bay to6 1ong biét on chan thanh va sau sac dén Tién si Duong Lé
Minh, Pho Chui nhiém khoa Cong nghé thong tin - Truong Pai hoc Cong nghé -
Pai hoc Qudc gia Ha Noi, thay da danh nhiéu thoi gian tan tinh chi bao, hudng
dan em trong sudt qua trinh tim hiéu, trién khai va nghién ctru dé tai. Thay la
ngudi di dinh hudng va dua ra nhidu goép ¥ quy bau trong qué trinh em thuc
hién luén van nay.

Em xin chan thanh cam on chan thanh tdi toan thé cac thiy gido, cd gido
trong khoa Cong nghé¢ thong tin - Truong Pai hoc Cong nghé Ha Noi - Pai hoc
Quéc gia Ha Noi di day bao tan tinh, trang bi cho em nhiing kién thtrc quy bau,
b ich va tao diéu kién thuan loi trong sudt qua trinh em hoc tap va nghién ctru
tai truong.

Em ciing xin chan thanh cam on t6i gia dinh, ban be, dong nghiép da ludn
bén em cb vil, dong vién, gitp d& em trong sudt qua trinh hoc tap va thuc hién
luan van.

Do c6 nhiéu han ché vé thoi gian va kién thitc nén luan van khéng tranh
khoi nhitng thiéu soét, rit mong nhin duoc nhitng ¥ kién dong gdp quy bau cua
quy thy cd va cac ban ciing quan tim.

Luan van thac sy nay duogc thuc hién dudi su tai tro tir dé tai NCKH cép
DHQGHN, mi sb dé tai: QG.16.30.

Cubi cing em xin giri 101 chic strc khoe va thanh dat t6i tat ca quy thay
cd, quy dong nghiép cung toan thé gia dinh va ban be.

Xin chan thanh cam on!



MO PAU
PAT VAN PE

Trong qua trinh phét trién ciia con ngudi, nhitng cudc cach mang vé cong
nghé dong mot vai tro rit quan trong, ching 1am thay d6i timg ngay ting gid
cudc sdng ctia con nguoi, theo hudng hién dai hon. i d6i véi qua trinh phat
trién ctia con ngudi, nhilng thay ddi do chinh tac dong ciia con ngudi trong tu
nhién, trong moi trudng song ciing dang dién ra, tac dong tro lai chung ta, nhu 6
nhiém mai trudng, khi hau thay d6i, v.v... Dan sb cang ting, nhu cu ciing ting
theo, cac dich vu, cac tién ich tr d6 cling dugc hinh thanh va phat trién theo.
DPac biét 1a ap dung cac cong nghé cuia cac nganh dién tir, cong nghé thong tin va
truyén thong vao trong thuc tién cudc séng con ngudi. Cong nghé Internet of
Things (10T) n6i chung va cong nghé cam bién khong day (Wireless Sensor) noi
riéng duoc tich hop tir cac k¥ thuat dién ttr, tin hoc va vién thong tién tién vao
trong muc dich nghién ctru, giai tri, san xuét, kinh doanh, v.v..., pham vi nay
ngay cang dugc mé rong, dé tao ra cac ung dung dap tmg cho cac nhu cau trén
cac linh vuc khac nhau.

Hién nay, mic du khai niém IoT va cong nghé cam bién khong day da tro
nén kha quen thudc va dugc img dung kha nhiéu trong céac linh vuc cua doi song
con nguoi, dac biét ¢ cac nudc phat trién ¢6 nén khoa hoc cong nghé tién tién.
Tuy nhién, nhitng cong nghé nay chua dugc ap dung mot cach rong rai ¢ nudc
ta, do nhirng diéu kién vé k¥ thuat, kinh té, nhu cau sir dung. Song noé van hira
hen 1a mot dich dén tiéu biéu cho cac nha nghién ctru, cho nhitng muyc dich phat
trién day tiém ning.

Puoc sy dinh huéng va chi dan cua Tién si Duong L& Minh, em da chon
dé tai luan van “Nghién ciru ing dung cong nghé IoT cho giam sat moi trudng”,
Trén co s¢ tim hiéu vé 10T ndi chung va mang cam bién khong day ndi riéng,
luan van con thyc hién mét thuc nghi€ém cho mang cam bién dé giam sat cac
thong s6 méi truong tiéu biéu (nhiét 4o, do am, anh sang) d6i voi viée bao quan,

van chuyén thyc pham tuoi song.



Chuwong 1. Tong quan vé IoT

Trong chuong ndy, luan vin s& trinh bay tong quan vé 10T, tng dung
cua IOT.
Chuong 2. Nghién ciru vé mang cam bién khong day

Trong chuong ndy t6i s& trinh bay céac kién thic vé mang cam bién khong
day, cac cong nghé duogc str dung trong mang cam bién khong day.
Chuwong 3. Nghién ciru cac ing dung cong nghé cam bién khong diy

Trong chuong ndy, t6i s& trinh bay vé cic tung s dung cong nghé cam
bién khong day trong doi sdng con ngudi.
Chwong 4. Xay dung chwong trinh, cai dat va danh gia

Trong chuong ndy, trén co s nghién ctru co ban vé IoT, mang cam bién
khong day, mot so thiét bi cam bién thong dung, dong thoi xuét phat tir thyc tién
bao quan thuc pham tuoi sdng, t0i xdy dung mot chuong trinh thuc nghiém (trén
c4c thiét bi that) dé giam sat cac théng s6 vé méi truong (nhiét ¢, do 4m va anh
sang). Sau do, toi chay thir nghiém chuong trinh, danh gia cac két qua dat duoc

va so sanh v&i muc ti€u, yéu cau dat ra doi véi ludn van.



CHUONG 1: TONG QUAN VE IOT

1.1 Dinh nghia

Thiét bi (device):

Pbi v6i Internet Of Things, ddy 13 mot phan cua ca hé thdng véi chirc
ning bat budc 1a truyén thong va chirc ning khong bat budc 1a: cam bién, thuc
thi,thu thap dir li¢u, luu trtr va xu Iy di licu.

Internet Of Things:

La mot co sd ha tAng mang tinh toan cau cho x3 hoi thong tin, mang dén nhimng
dich vu tién tién bang cach két ndi cac “Things” (ca physical 1an virtual) dua
trén sy ton tai cua thong tin, dua trén kha nang tuong tac cua cac thong tin do,
va dua trén cac cong nghé truyén thong.

Things:

Pbi v6i Internet Of Things, “Thing” 1a mot ddi twong cia thé gidi vat chat
(physical things) hay thé giéi thong tin ao(virtual things). “Things” ¢6 kha ning
duoc nhan dién, va “Things” co thé duoc tich hop vao trong mang ludi thong tin
lién lac. [1]

1.2 Khai niém IoT

10T ¢6 thé dugce coi 12 mot tAm nhin sdu rong cua cong nghé va cudc song.
Tu quan diém cua tiéu chuan ky thuat, IoT co thé duoc xem nhu 1a mot co sé ha
tang mang tinh toan cau cho xa hoi thong tin, tao diéu kién cho cac dich vu tién
tién théng qua su lién két cac “Things”. 10T duy kién s& tich hop réat nhiéu cong
nghé méi, chang han nhu cac cong nghé thong tin machine-to-machine, mang tu
tri, khai thac di li€u va ra quyét dinh, bdo v¢ su an ninh va su riéng tu, dién toan
dam may. Nhu hinh dudi, mot hé thong thong tin trudec day dd mang dén 2
chiéu — “Any TIME” va “Any PLACE” communication. Gi¢' IoT di tao thém
mot chiéu méi trong hé thong thong tin d6 1a “Any THING” Communication

(Két ndi moi vat).



Any TIME communication

- on the move
- night
- daytime

- outdoor
- indoor (away from the computer)

- at the computer T
- Any PLACE communication

- between computers

- human to human. not using a computer

- human to thing. using generic equipment
- thing to thing

Any THING communication
Y.2060(12)_F01

Hinh 1.1: Két néi moi vit

Trong hé théng IoT, “Things” 1a ddi twong ciia thé gidi vat chat (Physical)
hodc cac thong tin (Virtual). “Things” c6 kha ning nhan dién va c6 thé tich hop
vao mang thong tin. “Things” c¢6 lién quan dén thong tin, co thé 13 tinh hay
dong. “Physical Things” ton tai trong thé gidi vat 1y va c6 kha niang dugc cam
nhan, dugc kich thich va két ndi. Vi du vé “Physical Things” bao gém cac moi
truong xung quanh, robot cong nghiép, hang hoa, hay thiét bi dién. “Virtual
Things” ton tai trong thé gidi thong tin va c6 kha niang duoc luu tri, xtr 1y, hay
truy cap. Vi du vé “Virtual Things” bao gdm céc ndi dung da phuong tién va cac
phan mém tmg dung.

1.3 10T tir géc nhin ky thuat

Nhu dé cap ¢ 1.1, “Things” trong IoT c6 thé 1a d6i twong vat Iy (Physical)
hodc 13 di tuong thong tin (hay con goi 1a ddi twong 4o — Virtual). Hai loai ddi
tugng nay c6 thé anh xa (mapping) qua lai 1an nhau. Mot d6i tuong vat 1y c6 thé
dugc trinh bay hay dai dién boi mot d6i tugng thong tin, tuy nhién mot doi
tugng thong tin c6 thé ton tai ma khong nhat thiét phai dugc anh xa tir mot doi

tuong vat Iy nao.
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Hinh 1.2: H¢ théng IoT tir géc nhin ky thugt

Trong hinh 1, mot “device” 1a mot phan ciia hé thong IoT. Chuc ning bat
budc cua mot device la giao tiép, va chirc nang khong bat budc 1a cam bién, thuc
thi, thu thap dir liéu, luu trir dir liéu va xur 1y dit lidu. Céac thiét bi thu thap cac
loai thong tin khac nhau va cung cap cac thong tin d6 cho cac network khac noi
ma thong tin dugc tiép tuc xur ly. Mot s6 thiét bi cling thuc hién cac hoat dong
dua trén thong tin nhan duoc tir network.

Truyén thong thiét bi - thiét bi: C6 3 cach cac devices sé giao tiép 1an nhau.
(a) Cac devices giao tiép thong qua cac mang ludi thong tin lién lac goi 1a gateway,
hoic (b) cac devices giao tiép qua mang ludi thong tin lién lac ma khéng co6 mot
gateway, hodc (c) cac device lién lac truc tiép v&i1 nhau qua mang ndi bo.

Trong hinh 1, mic du ta thdy chi c6 su twong tac dién ra ¢ Physical
Things (céc thiét bi giao tiép v6i nhau). Thuc ra van con hai su tuong tac khac
ddng thoi dién ra. Do 1a twong tac Virtual Things (trao doi thong tin giira cac
virtual things), va tuong tac gitta Physical Things va Virtual Things.

Cac ung dung IoT rat da dang, vi du, “hé thong giao thong thong minh”,
“Luodi dign thong minh”, “strc khde dién tir”, hodc “nha thong minh”. Cac Ung
dung co thé duoc dua trén mét nén tang riéng biét,cling co thé duoc xay dung
duva trén dich vu chung, chéng han nhu ching thyc, quan ly thiét bi, tinh phi,
thanh toan...

Cac “Communication networks” chuyén dir liéu dugc thu thap tir devices

dén cac tmg dung va device khac, va nguogc lai, cdc network nay cling chuyén
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cac ménh 1énh thyc thi tr tng dung dén cac device. Vai tro cua communication

network 13 truyén tai dir liéu mét cach hi€u qua va tin cay.

Communication networks

Sensing/actuating Data capturin )
= = P g General device

device device

¢

Data carrying|| Data
device carrier
) . Physical Physical
Physical thing thing thing
5 £ Y.2060(12)_F03

Hinh 1.3: Cdc loai thiét bi khdc nhau va méi quan hé [2]

Yéu cau tdi thiéu ciia cac “device” trong IOT 1a kha ning giao tiép [2].
Thiét bi s& dugc phan loai vao cac dang nhu thiét bi mang théng tin, thiét bi thu
thap dir liéu, thiét bj cam tmg (sensor), thiét bi thuc thi:

— Thiét bj mang dir liéu (Data carrierring device): Mot thiét bi mang thong
tin dugc gin vao mot Physical Thing dé gian tiép két ndi cac Physical Things
vO1 cac mang ludi thong tin lién lac.

— Thiét bi thu thap dir liéu (Data capturing device): Mot device thu thap
dir liéu c¢6 thé duoc doc va ghi, dong thoi ¢ kha ning twong tac voi Physical
Things. Su twong tac ¢ thé xay ra mot cach gian tiép thong qua device mang dir
liéu, hodc truc tiép thong dit lidu gan lién véi Physical Things. Trong truong hop
dau tién, cac device thu thap dit liu s€ doc thong tin tir mot device mang tin va
c6 ghi thong tin tir cac network va cac device mang dir liéu.

— Thiét bj cam ung va thiét bi thuc thi (sensing device and actuation
device): Mot device cam nhan va device thuc thi c6 thé phat hién hodc do luong
thong tin lién quan dén méi truong xung quanh va chuyén doi né sang tin hiéu
dang sb. N6 ciing c6 thé chuyén d6i cac tin hiéu k§ thuat sd tir cac mang thanh

cac hanh dong(nhu tit mé deén, hu coi bao dong ...). N6i chung, thiét bi va thiét
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bi thuc thi két hop tao thanh mot mang cuc bd giao tiép v61 nhau sir dung cong
nghé truyén thong khong day hodc co dy va cac gateway.

— General device: Mt general device da dugc tich hop cac network thong
qua mang day hodc khong day. General device bao gdm cac thiét bi va d6 dung
cho cac domain khac nhau cua 10T, chéng han nhu may moc, thiét bi dién trong
nha, va smart phone.

1.4. Pic diém co ban va yéu ciu & mirc cao ciia mot hé thong IoT

1.4.1 Pac tinh co ban

Dac tinh co ban cua IoT bao gﬁm 11, [2]:

— Tinh két ndi lién thong (interconnectivity): vdi I0T, bat cir diéu gi ciing
c6 thé két ndi v6i nhau thong qua mang ludi thong tin va co so ha tang lién lac
tong thé.

— Nhiing dich vu lién quan dén “Things”: hé thong IoT ¢6 kha ning cung
cép cac dich vu lién quan dén “Things”, chéng han nhu bao vé sy riéng tu va
nhat quan giita Physical Thing va Virtual Thing. Dé cung cip duoc dich vu nay,
ca cong nghé phan ctg va cong nghé thong tin(phan mém) sé phai thay doi.

— Tinh khong dong nhat: Cac thiét bi trong IoT la khong dong nhat vi n6
c6 phan ctimg khac nhau, va network khac nhau. Cac thiét bj giita cac network
c6 thé twong tac v6i nhau nhd vao su lién két ciia cac network.

— Thay ddi linh hoat: Status cta cac thiét bi tu dong thay doi, vi du, ngu
va thie day, két ndi hodc bi ngat, vi tri thiét bi dd thay ddi,va toc d6 da thay
ddi... Hon nira, s luong thiét bi c6 thé tu dong thay doi.

— Quy md 16n: S& c6 mot sd luong rat 16n cac thiét bi dugc quan 1y va
giao tiép v4i nhau. Sb lwong nay 16n hon nhiéu so véi sé luong may tinh két ndi
Internet hién nay. S6 luong cac thong tin duoc truyén bai thiét bi sé& 1én hon
nhiéu so véi duge truyén boi con ngudi.

1.4.2 Yéu cau & mirc cao d6i véi mot hé thong IoT

Mot hé thong IoT phai thoa man cac yéu cau sau:
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— Két nbi dua trén sy nhan dién: Nghia 1a cac “Things” phai ¢6 ID riéng
biét. Hé thong IOT can hd tro cac két ndi gitta cac “Things”, va két ndi duoc
thiét 1ap dwa trén dinh danh (ID) ctia Things.

— Kha ning cong tac: hé théng IoT kha ning twong tic qua lai giita cac
mang va Things.

— Khé ndng tu quan cia mang: Bao gé)m tu quan ly, tu cAu hinh, tu
recovery, tu toi uu hoa va tu co co ché bao vé. Diéu nay can thiét ¢ mang c6
thé thich tmg voi cac linh vuc tng dung khac nhau, moi trudng truyén thong
khac nhau, va nhiéu loai thiét bj khac nhau.

— Dich vu thoa thuén: dich vu nay dé c6 thé dugc cung cap bang cach thu
thap, giao tiép va xir Iy tu dong cac dir liéu giira cac “Things” dua trén cac quy
tac (rules) duoc thiét 1ap boi nguoi van hanh hodc tiy chinh béi cac ngudi ding.

— Céc kha nang dya vao vi tri (location-based capabilities): Thong tin lién
lac va céc dich vu lién quan dén mot cai gi d6 s€ phu thudc vao thong tin vi tri
cua Things va nguoi st dung. H¢ théng IoT c6 thé biét va theo ddi vi tri mot
cach tu dong. Cac dich vu dua trén vi tri cé thé bi han ché boi luat phap hay quy
dinh, va phai tuan thl cac yéu cau an ninh.

— Bdo mat: Trong IoT, nhiéu “Things” duogc két ndi v4i nhau. Chinh diéu
nay lam tang mbi nguy trong bao mat, chéng han nhu bi mat thong tin bi tiét 10,
xac thuc sai, hay dir liéu bi thay doi hay lam gia.

— Bao vé tinh riéng tu: tit ca cac “Things” déu c6 chu so hitu va nguoi sir
dung cua nd. Dir li¢u thu thap dugc tir cac “Things” c6 thé chua thong tin ca nhan
lién quan chu s¢ hitu hodc nguot st dung no. Cac hé théng [oT cén bao vé su riéng
tu trong qué trinh truyén dir liéu, tap hop, luu tri, khai thac va xu 1y. Bao vé su
riéng tu khong nén thiét 1ap mot rao can dbi véi xéc thue nguén dtr licu.

— Plug and play: cac Things phai duoc plug-and-play mot cach dé dang va
tién dung.

— Kha niang quan ly: hé thdng IoT can phai hd tro tinh ning quan 1y cac

“Things” dé dam bao mang hoat dong binh thudng. Ung dung IoT thudng lam
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viéc ty dong ma khong can su tham gia cua con nguoi, nhung toan bd qua trinh
hoat ddng cua ho nén dugc quan ly bdi cac bén lién quan. [3]

1.5 M6 hinh ctia mét hé théng IoT

Bat ky mot hé théng IOT nao ciing dugc xay dung 18n tir su két hop cia 4
layer sau [3]:

— Lop ung dung (Application Layer)

— Lép Hb tro dich vu va hd tro tmg dung (Service support and application
support layer)

— Lop mang (Network Layer)

— Lop thiét bj (Device Layer)
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S || layer Applications 5 e
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=3 |\ J :'é'
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58 , N e
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support and | Generic Support Specific Support v
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e Device Device Gateway “
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& o
\ J \ j \ J

Hinh 1.4: M6 hinh loT

1.5.1 Application Layer

L&p tmg dung cling twong tu nhu trong mo hinh OSI 7 16p, 16p nay tuong
tac truc tiép vo1 nguoi dung dé cung cép mot chirc nang hay mot dich vu cu thé
cua mot hé théng 10T.

1.5.2 Service support and application support layer

— Nhom dich vu chung: Cac dich vu hd tro chung, phé bién ma hau hét
cac ung dung IOT déu can, vi du nhu xtr Iy dit liéu hodc luu trir dit liéu.
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— Nhom dich vu cu thé, riéng biét: Nhimg tmg dung IOT khéc nhau s& c6
nhém dich phu hd trg khac nhau va dic thu. Trong thuc té, nhom dich vu cu thé
riéng biét 1a tinh toan do ting trudng cia cdy ma dua ra quyét dinh tuwdi nudc
hoac boén phan.

1.5.3 Network layer

L&p Network ¢6 2 chire nang [3]:

— Chire niang Networking: cung cap chirc ning diéu khién cac két ndi két
ndi mang, ching han nhu tiép cin dugc ngudn tai nguyén thong tin va chuyén tai
nguyén d6 dén noi can thiét, hay ching thyuc, uy quyeén...

— Chtre nang Transporting: tip trung vao viéc cung cp két ndi cho viéc
truyén thong tin cta dich vu/ing dung IOT.

1.5.4 Device layer

L6p Device chinh 1a cac phan ctng vat 1y trong hé théng IOT. Device co
thé phan thanh hai loai nhu sau [3]:

— Thiét bi thong thudng: Device ndy s& twong tac truc tiép voi network:
Céc thiét bi c6 kha niang thu thap va tai 1én thong tin truc tiép (nghia 1a khong
phai sir dung gateway) va co thé truc tiép nhan thong tin (vi duy, 1énh) tr cac
network. Device nay ciing ¢ thé tuong tac gian tiép voi network: Cac thiét bi c6
thé thu thap va tai network gian tiép thong qua kha ning gateway. Nguoc lai,
cac thiét bi c6 thé gian tiép nhan thong tin (vi du, 1énh) tir network. Trong thuc
té, cac Thiét bi thong thudng bao gom cac cam bién, cac phan cimg diéu khién
motor, den,...

— Thiét bj Gateway: Gateway la cong lién lac giira device va network. Mot
Gateway hd trg 2 chiic niing sau:

C6 nhiéu chuan giao tiép: Vi cac Things khac nhau c6 kiéu két ndi khac
nhau, nén Gateway phai hd tro da dang tir c6 day dén khong day, chang han
CAN bus, ZigBee, Bluetooth hodc Wi-Fi. Tai Network layer, gateway c6 thé
giao tiép thong qua cac cong ngh¢ khac nhau nhu PSTN, mang 2G va 3G, LTE,
Ethernet hay DSL.
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Chtic nang chuyén dbi giao thirc: Chitc ning nay can thiét trong hai tinh
huéng 1a: (1) khi truyén théng & 16p Device, nhiéu device khac nhau sir dung giao
thire khac nhau, vi du, ZigBee voi Bluetooth, va (2) 1a khi truyén thong giita cac
Device va Network, device dung giao thirc khéc, network dung giao thire khéc, vi
du, device dung ZigBee con ting network thi lai ding cong nghé 3G.

Trong thyuc té, Gateway c6 thé duoc build tir cic board nhu Raspberry Pi
hay Arduino, hodc Gateway duoc san xuat cong nghiép boi cac tip doan 16n nhu

Intel hay Texas Instrument.

16



CHUONG 2: MANG CAM BIEN KHONG DAY

2.1 Tong quan mang cam bién

Mang cam bién hay con goi 12 mang cam bién khong day (Wireless
Sensor Network) 1a sy két hop cac kha ning cam bién, xur 1y thong tin va céc
thanh phan lién lac dé tao kha ning quan sat, phan tich va phan tng lai voi cac
su kié€n, hién tuong xay ra trong moi trudng cu thé nao do.

Cac tng dung co ban cia mang cam bién chu yéu gém thu thap dir licu,
gidm sat, theo doi ,va cac ung dung trong y hoc.Tuy nhién tng dung cia mang
cam bién tiy theo yéu cdu sir dung con rat fia dang va khong bi gi6i han.

C6 4 thanh phan co ban cu tao nén mot mang cam bién [4]:

- Céc cam bién dugc phan b theo mé hinh tap trung hay phan b rai.

- Mang ludi lién két giita cac cam bién( c6 ddy hay vo tuyén) diém trung
tam tap hop dit licu (Clustering) B phan xtr 1y dir liéu ¢ trung tam.

- Mot node cam bién duoc dinh nghia l1a su két hop cam bién va bo phan
xu ly.

- Mang cam bién khong day(WSN) 1a mang cam bién trong d6 cac két nbi
giita cac node cam bién bang song vo tuyén.

Hiéu qua sir dung cong suat cia WSN dua trén 3 yéu to:

- Chu ky hoat dong ngan.

- X1r Iy tin hiéu nodi bo tai cac node dé giam thoi gian truyeén.

- M6 hinh dang multihop lam giam chiéu dai duong truyén .

Mot vai dic diém clia mang cam bién:

- Cac node phan bd day dic.

- Céc node dé héng.

- Giao thirc mang thay d6i thuong xuyén.

- Node bi gi6i han vé kha ning tinh toan,cong sudt, bo nho.

2.2 Ky thuat xdy dung mang cam bién
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2.2.1 Phan cirng

Antenna

Sensing unit Sensing unit Processing
#1 #2 unit
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Sensor| ADC Sensor| ADC Transceiver
|| Storage
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ADC = Analog-to-Digital Converter
Hinh 2.1: Kién triic ciia mét node cim bién
Céc thanh phan ciu tao nén mot node cam bién [4]:
- Mot cam bién (1 hay mot diy cam bién).
-DPon vi xur ly.
-Pon vi lién lac bang vo tuyén.
- Ngudn cung cip.

- Cé4c phan tng dung khéc.
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Céc node co6 kha nang lién lac vo tuyén véi cac node lan can va cac chuc
nang co ban nhu xu 1y tin hi€u, quan 1y giao thirc mang va bat tay vdi cac node

1an can dé truyén dit liéu t6i trung tam.

Softwara
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Hinh 2.2: Phdan mém diéu khién node cim bién

Phan mém: 5 nhom chinh

- Hé diéu hanh (OS) microcode (con goi 1a middleware): lién két phan
mém va chitrc ning bd xu 1y. Cac nghién ctru huéng dén thiét ké ma ngudn mo
cho OS danh riéng cho mang WSNs Sensor Drivers: day la nhitng module quan
Iy chirc nang co ban cta phan tir cam bién.

- Bo xtr 1y thong tin: quan 1y chtic nang thong tin, gdm dinh tuyén, chuyén
cac goi, duy tri giao thirc, ma hoa, stra 16i,. ..

- B0 phan xur ly dir li€u: xr 1y tin hi€u da luu trir, thuong & cac node xur ly
trong mang

2.2.2 Giao thirc diéu khién truy cép [5]:

Mang WSNs duoc xdy dung voi sd luong 16n cam bién , phan bd trén mot
ving dia 1y. Cac thiét bi cam bién (node) nay bi han ché vé ngudn cung cap va
do do bi gidi han khd nang xir 1y va thong tin.

Viéc khai thac dé sir dung hiéu qua cac loi ich tiém ning cia mang WSNs
doi hoi kha nang tu to chirc va két hop & mirc dd cao cua cic node cam bién. Do
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d6, thiét ké giao thirc mang va lién lac hiéu qua cho WSNs tr¢ thanh diéu quan
trong dé mang lai thanh cong trong hoat dong ctia mang. Xay dyng phan cling
cho mang khéng day lién két da duong dé truyén dir liéu doi hoi phai tao sy lién
lac giita cac node lan can. Khong giéng thong tin trong mang c6 diy dan, mang
khong day dua trén truyén song dién tir qua méi truong khong khi, tuan theo cac
dic tinh truyén song. Viéc ddi xtr v6i cic node trong mang phai ngang nhau. dé
dat dugc cac muc ti€u nay, viéc st dung giao thuc diéu khién truy nhap moi
truong MAC (Medium Access Control) 13 can thiét.

Moét s6 giao thuc MAC da duoc dé nghi cho mang WNSs, lya chon giao
thire do dic tinh cia mang quyét dinh.

Pic diém kénh truyén chi cho phép mot node truyén thong diép tai mot
thoi diém xac dinh. Viéc chia sé truy cdp kénh truyén can phai xdy dung giao
thitc MAC cho cac node trong mang. Tr m6é hinh tham khdo OSI (Open
Systems Interconnection Reference Model OSIRM), giao thirc MAC dugc xay
dung & 16p thap cta 16p lién két dit liéu (Data Link Layer DDL) . L6p cao cla
DDL duge xem nhu 16p diéu khién ligic (LLC). Su ton tai cta 16p LLC cho
phép nhiéu Iya chon cho 16p MAC, phu thudc vao ciu trac va giao thic cia
mang, dic tinh kénh truyén, va chat luong cung cip cho tmg dung.

Lép vat Iy (PHY) gém cac dic tinh vé méi trudong truyén va cdu hinh
mang. N6 dinh nghia giao thirc va chirc nang céc thiét bi vat 1y, giao dién vé mit
dién dé dat dugc viée thu nhan bit. Chirc ning cha yéu 16p PHY bao gdm cac
qui udc vé dién, mi hoa va khoi phuc tin hiéu, déng bd phat va thu, qui udc vé
chudi bit. ..

L&p MAC nam ngay trén 16p vat ly. Cung cap cac chiic nang sau:

Két hop dit lidu vao frame dé goi di bang cach thém vao trudng header

gom thong tin vé dia chi va truong kiém soat 16i.
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Tach frame thu duoc dé lay ra dia chi va thong tin kiém tra 16i khoi phuc
lai thong diép. diéu chinh truy cip ddi véi kénh truyén chia sé theo cach phu hop

vo1 doi héi vé dac diém cua img dung.

Application

Presentation | Upper Layers ]
Session \L T
I LLC Sublayer I
Transport T T
Network | MAC Sublayer |
Data Link \L T
Physical I Physical Layer |

Hinh 2.3: Mé hinh tham khdo OSI va ciu tric I6p lién két div liéu

Lép LLC ciia DDL cung cap giao dién truc tiép cho 16p cao hon. Muc
dich chinh 14 dé ngan cach 16p cao véi cac 16p thap hon phia dudi, do d6 tao ra
kha nang hoat dong gitra cac dang khéac nhau ctia mang.

Giao thirc diéu khién truy cap

Cac giao thurce MAC cho mang WSNEs.

O Giao thirc phan chia cb dinh.

(Fixed-Assignment Protocols).

O Giao thirc phan chia theo nhu cau.

(Demand Assignment Protocols).

O Giao thirc phan chia ngau nhién.

(Random Assignment Protocols).

Giao thire phén chia ¢6 dinh (Fixed-Assignment Protocols):

Mbi node dugc chia mot lugng ¢ dinh xac dinh trude tai nguyén
kénh truyén.

Trong d6, mdi node dung tai nguyén ndy mot cach riéng biét ma khong bi
tranh chdp v6i cac node khac. Cac giao thirc thuong dung 1a da truy cap chia
theo tan s (FDMA), da truy cdp chia theo thoi gian (TDMA), va da truy cap
chia theo ma (CDMA).
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0o FDMA (Frequency-Division Multiple Access): giao thic dugc dung
trong hé théng vo tuyén dé chia sé pho tan sd. Bang thong duoc chia lam nhiéu
khoang nho, da truy cap thuc hién bing cach phan chia cho cac node cac tan sb
s6ng mang khac nhau. Bang thong danh cho mdi node bi gi¢i han dé dam bao
khéng c6 can nhiéu, chong lan giita cac node.

0o TDMA (Time-Division Multiple Access): K thuat truyén dan sb cho
phép lugng node thong tin cung truy cip mot kénh tin sé ma khong bi can
nhiéu. Bing cach chia tin s thanh nhiéu khe thoi gian (time slots) va phan cho
mdi node mdt khe xac dinh. Viéc thu- phat tao thanh vong tron khép kin. Tai
mdi thoi diém chi ¢6 mot node st dung kénh truyén.

0 CDMA (Code-Division Multiple Access):1a mot dang diéu ché dua
trén k¥ thuat trai phd cho phép nhiéu node cung str dung kénh truyén dong thoi.
Hé thong phat ra mot tin hiéu két hop véi tin hiéu gan giéng nhu nhidu dé tao ra
tin hiéu bang thong rong hon so véi bang thong tin hiéu goc. Viée dung tin hiéu
gidng v6i nhidu 1am cho tin hiéu kho phat hién, khé giai didu ché tin hiéu gbc.

Giao thirc phan chia cb dinh (Fixed-Assignment Protocols):

Mbi node dugc chia mot lugng ¢ dinh xac dinh trude tai nguyén
kénh truyén.

Dung tai nguyén niy mot cach riéng biét ma khong bi tranh chip véi cac
node khéc. Céc giao thirc thuong dung 1a da truy cap chia theo tan s6 (FDMA),
da truy cap chia theo thoi gian (TDMA), va da truy cap chia theo ma (CDMA).

FDMA (Frequency-Division Multiple Access): giao thurc dugc dung trong
hé thong vo tuyén dé chia sé phd tan sb. Bang thong dugc chia lam nhiéu
khoang nho. da truy cép thyc hién bang cach phéan chia cho cac node cac tan sb
s6ng mang khac nhau. Bing thong danh cho mdi node bi gidi han dé dam bao
khéng c6 can nhiéu, chong lan giita cac node.

TDMA (Time-Division Multiple Access): K§ thuat truyén din sd cho
phép luong node thong tin cung truy cap mot kénh tin s6 ma khong bi can

nhidu. Bang cach chia tan s6 thanh nhiéu khe thoi gian (time slots) va phan cho
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mdi node mot khe xic dinh. Viéc thu- phat tao thanh vong tron khép kin. Tai
mdi thoi diém chi c6 mdt node st dung kénh truyén.

CDMA (Code-Division Multiple Access):1a mot dang diéu ché dua trén
k¥ thudt trai phd cho phép nhiéu node cing sir dung kénh truyén dong thoi. Hé
thong phat ra mot tin hiéu két hop véi tin hidu gan giéng nhu nhiu dé tai ra tin
hiéu bang thong rong hon so véi bang thong tin hiéu gdc. Viéc dung tin hiéu
gidng véi nhidu 1am cho tin hiéu kho phat hién, kho giai didu ché tin hiéu gdc.

Giao thirc phan chia ngiu nhién (Random Assignment Protocols):

Giao thirc phan chia ngiu nhién khong thuc hién bat cir diéu khién nao dé
xéac dinh node nao co thé truy cap ké tiép.

Giao thirc truy xuat ngiu nhién ban dau dugc phat trién cho vo tuyén
duong dai va thong tin vé tinh. ALOHA 13 giao thirc dau tién thudc dang nay,
con goi 1a pure ALOHA. Tir ALOHA phat trién thanh nhiéu giao thtrc khac nhu
CSMA, CSMA/CD, CSMA/CA...

2.3 Phan loai mang cam bién [5]

2.3.1 Category 1 WSN (C1WSN)

Hé thong ludi két ndi da duong giita cac node qua kénh truyén vo tuyén
str dung giao thirc dinh tuyén dong,cac node tim dudng di tot nhat dén dich.

- Vai trd ctia cac node nhu cc tram lap véi khoang cach rat 16n.

- Xt 1y di liéu & cac node chuyén tiép.

&l sink
Aé & B
Mang phirc tap. ' -
C‘*f‘-';:-------féb ------ '-,v“'séE
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2.3.2 Category 2 WSN (C2WSN)

Mo hinh diém - diém hay da diém - diém, cha yéu 1a cac lién két don
gitra cac node (single hop),

Dung giao thirc dinh tuyén tinh.

Mot node khong cung cip thong tin cho cac node khéc.

Node chuyén tiép khong c6 kha ning xir Iy dit liéu cho node khac.

Khoang cach vai tram mét.

Mang don gian.
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CHUONG 3: CAC UNG DUNG CUA CONG NGHE MANG
CAM BIEN KHONG DAY

3.1 Giam sat va diéu khién cong nghiép

Mot nha may cong nghiép, c6 quy md rong dién hinh c6 mot phong diéu
khién tuong d6i nho, xung quanh c6 cac thiét may moc tuong dbi 16n. Phong
diéu khién c6 cac ddng ho chi béo va cac may hién thi dé mo ta trang thai cac
thiét bi (trang thai cac van, trang thai thiét bi, nhiét d6 va ap suét cua nguyén
lidu duoc luu trit, v.v...), dau vao cac thiét bi dé diéu khién cac bd truyén dong
trong cac may moéc (cac van, cac bép 10, v.v...) ma tdc dong dén trang thai duogc
theo ddi ctia may moc. Cac cam bién mé ta trang thai cac may moc, cac két qua
hién thi ctia chiing nam trong phong diéu khién, cac thiét bi dau vao diéu khién,
va cac bd truyén dong trong cac may tat ca twong d6i ré khi duge so sanh véi chi
phi ctia cac duong diy boc kim loai ma duoc sir dung dé truyén thong gitta
chung. Tiét kiém chi phi dang ké dugc hoan tat néu mot phuong tién khong day
ré c6 san dé cung cap kiéu truyén thong nay. Boi vi théng tin dugc truyén thong
la thong tin trang thai, nd thuong thay doi cham. Vi vay, trong ché do van hanh
binh thuong, théng luong dit liu dugc yéu cdu cta mang twong d6i chim,
nhung dd tin cay duoc yéu cau ctia mang lai rat cao. Mang cam bién khong day
ciia nhiéu node, cung cip nhiéu dudng din dinh tuyén ban tin ctia qué trinh
truyén thong multi-hop, ¢ thé nhin dugc cac yéu cau nay.

Mot vi du vé diéu khién cong nghiép khong dy 1a qua trinh diéu khién bd
tri anh sang quang cdo. Rat nhiéu phi ton trong qua trinh cai dit cac bong dén
trong mot toa nha 16n lién quan dén viéc diéu khién cac bong dén — noi ma cac
chuyén mach co day, véi cac bong dén duoc bat va tit cung nhau, diéu khién
bong dén, v.v... Mot hé théng khong day co tinh mém déo c6 thé tan dung mot
bo diéu khién handheld co thé dugc lap trinh dé dicu khién mot s6 luong cac
bong dén theo nhiéu cach khac nhau, trong khi van cung cap mirc d6 an ninh
dugc yéu cau boi mot bo phan lap dit quang céo.

Thém mdt vi du nira 13 viéc sir dung cac mang cam bién khong day trong cac
g dung an toan cong nghiép. Cac mang cam bién khong day c6 thé tan dung cac
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cam bién dé phat hién sy hién di¢n cta cac chat doc hai hodc céac vat liéu nguy
hiém, cung cdp qua trinh phét hién va nhin dang sém cac khe hé hodc phat hién
tran cac tac nhan hoa hoc hodc sinh hoc trudc khi thi¢t hai nghiém trong c6 xay ra
(va trude khi cac chit vuot ra ngoai ving kiém soat). Boi vi mang khong day c6 thé
sur dung cac thuat toan dinh tuyén phan tan, cé nhiéu duong dinh tuyén, va ¢6 thé tyu
phuc héi va tir duy tri, chung c6 thé thém bét cac thiét bi cam bién ma khong anh
hudng téi su hoat dong cua cac may cong nghiép, cung cap cac thong tin trang thai
may dudi cac diéu kién rat kho.

Qua trinh giam sat va diéu khién co cAu quay hodc chuyén dong 1a mot
linh vuc khac phu hop véi cac mang cam bién khong day. Trong cac tmg dung
nhu vy, cac cam bién c6 day va cac bd truyén dong thuong khong thuc hién
dugc, diéu rat quan trong dé gidm sat nhiét do, dao dong, dong boi tron, v.v...
ctia cac thanh phan quay cta cac may dé tdi uu hoa thoi gian giita cac chu ky
bao tri, khi may phai duoc gitr off-line. Pé 1am dugc diéu ndy, quan trong 13 hé
théng cam bién khong day c6 kha nang thuc hién cho khoang thoi gian tron ven
giita cac chu ky bao tri, néu khong né tha tiéu myc dich cta cac cam bién. Piéu
nay, trong chuyén dong quay, yéu cau str dung mot mang cam bién véi cac yéu
cau nang luong rat thap. Cac mang cam bién co thé st dung riéng biét trong qué
trinh du béo 18i cac thanh phan trong thiét bi bay, noi ma nhitng phan tan nay cé
thé duoc sir dung cho céc cai tién riéng biét.

3.2 Tw dong hoa gia dinh va dién dan dung

Gia dinh 14 khong gian tng dung rat 16n cho cic mang cam bién khong
day. Nhiéu ung dung cong nghiép vira dugc md ta & muc 3.1 c6 mdi lién hé
tuong tu trong gia dinh. Vi du mot hé théng HVAC dugc trang bi véi cac bd on
nhiét va chong rung khong day cé thé bao vé cac phong dudi anh nang mat trdi
cuia ngoi nha - s€ hi¢u qua hon mot ngdi nha chi trang bi mot bo 6n nhiét don ¢
day. Véi ing dung khéc trong linh vuc ndy ciia cac mang cam bién khong day 1a
kiém soat hoi nong, thong hoi va cac diéu kién khong khi (HVAC) ciia cac toa nha.
Cac hé théng HVAC c¢6 dién duge diéu khién bdi mét sb luong nho cac may on
nhiét va on am. SO lugng cac may 6n nhiét va 6n am nay ciing bi gii han, tuy
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nhién, boi chi phi két hop voi két ndi hitu tuyén dén vi tri ddt h¢ thong HVAC.
Thém nita, cac bo didu khién khong khi va chdng rung ma diéu khién truc tiép
trong mdi trudng pham vi phong ciing c¢6 diy; ciing voi cac 1y do nay, s6 luong cua
chung cling bi gidi han.

Tuy nhién, than nhiét phat sinh do con nguoi trong mét toa nha ciling thay
d6i tuong ddi. Nhitng thay d6i hang ngdy, hang tuan, theo mua ludn xay ra.
Nhitng thay ddi nay duoc két hop v6i qua trinh phan tan con ngudi trong toa nha
sudt ngay, sudt tuan, sudt mua, sudt nim; nhing thay doi quan trong ciing anh
huong dén than nhiét cua toa nha tai cac khoang khong dong déu. Vi du, khi cac
t6 chirc cai t6 lai va sira chira lai, khong gian sir dung trudc day cho cho cac vin
phong co thé duoc sir dung bai 10 phat sinh nhiét hodc thiét bi ché tao. Nhiing
thay d6i dén ngodi nha ban than ching ciing duoc quan tdm: phan két cAu bén
trong tuong co thé duoc chén vao, chuyén hodc di roi di; cac cira sO, cac man
chin, cidc mai hién cling co thé duoc thém vao hodc roi di, v.v... Vi tat ca nhirng
bién doi c6 thé nay va ma gan nhu khong c6 ai lam viéc trong vin phong trong
toa nha ndy c6 thé chimg nhan ching, nén cai tién duoc yéu cau.

Nguyén nhan cin ban caa chirc ning HVAC khéng tét nhu vay lam céac
hé thong diéu khién thiéu thong tin chinh xac vé mdi trudng trong toa nha dé
duy tri mot moi trudng thoai mai cho con ngudi. Boi vi ching khong yéu cau
phi tén cac bd cam bién va kich thich c6 day, mang cam bién khong day, co
thé duoc tan dung dé gia ting nhanh chong thong tin vé gia tri moi truong
trong toa nha dén hé théng diéu khién HVAC, va giam nhanh chong kha ning
tao thanh dap ung lai ciia n6. Bo 6n nhiét va 6n am khong day co thé duoc dat
tai mot vai vi tri trong mdi phong dé cung cép chi tiét thong tin dén dicu
khién hé théng. Tuong tu, cac bd giam rung vong va giam dung am lugng
khéng day co thé duoc sir dung dé tao ra mot lwong 16n dé tinh chinh dap tng
cua hé théng HVAC dén nhiéu tram. Khi moi nguoi trong mot pham vi van
phong chuyén dén phong ho1 nghi dé meeting, vi du, hé théng co thé duoc
dap ung boi viéc dong cac bd chong rung am lugng trong pham vi van phong,

trong khi mé cac bo chéng rung am luwong tai phong hoi nghi. Khi moi nguoi
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roi khoi toa nha, hé thong HVAC c6 thé huéng dan cac bo chéng rung vong
dé dap Gmg thay ddi trong toan bo than nhiét toa nha. Khi moi nguoi tro lai
trong khi 1ai xe dudi mua gi, bd 6n 4m trong 6 va 4o di mua c6 thé phat hién
do 4m trong ao mua. Hé théng HVAC sau do co thé dat dic biét tai noi kho
rdo, khong tac dong dén nguoi so hitu né & trong phong.

Hé théng HVAC khong déy ciing c6 thé giai thich mot trong nhimg van
dé 16n d6i véi k§ su HVAC: Can bang nhiét 4m va tinh trang khong khi. Voi
truong hop ma cac ngudn nhiét duoc phan tan khong déu nhau khap toa nha. Vi
du trong ngdi nha, nha bép co6 khuynh hudéng 4m hon, bdi vi nhiét do cua bép
nau an, trong khi cac phong ngii ¢6 khuynh huéng lanh hon. Vao mua dong,
khong khi 4m hon yéu cau dugc giri dén phong ngi, noi ma khong khi lanh hon,
va nguodn nong thap hon yéu cau dugc gii dén nha bép, noi khong khi 4m hon.
Trong mia he, tuy nhién, nguoc lai — khong khi lanh hon yéu cau duoc giri dén
nha bép, noi ma khong khi 4m hon, va khong khi it lanh yéu cau duoc gui dén
phong ngu, noi ma khong khi lanh hon. Sy khéc biét nay gifra cac qua trinh phan
tan khong khi cta nhiét 4m va tinh trang khong khi 1a mot van dé kho va dit tién
dé giai quyét ddi véi cac hé théng didu khién hiru tuyén, boi vi mot bo chong
rung am luong dén mdi phong trong cin nha phai duoc diéu khién doc lap.
Thudng, cac bd chdng rung duoc dit tai mot vi tri don, ¢ dinh, ngoai cac ving
lanh lién tuc va 4m lién tuc. Véi cac cam bién va cac bd truyén dong khong day
trong hé théng HVAC, tuy nhién, van dé nay trd nén tam thuong; mot (nhiéu) bd
chéng rung trong mdi phong c6 thé duoc dicu khién boi mot (nhiéu) cam bién
trong mdi phong, sip dit sy can bang hé théng hoan chinh tai nhitng thoi diém
trong nam.

Mot hé théng HVAC c6 nhitng uu diém khac. Qua trinh giam sat kin cta
hé théng cho phép cac van dé duoc nhan ra va duoc stra chita trude khi cac
phién todi xdy ra. Pé bo sung dén cac cam bién ving cu tri cac cam bién khong
day c6 thé duoc dat hé théng thay doi nhiét) khong phu thude vao td bao tri dé
tao cac phép do bang tay trén cac khe ho. Thém nira cic cam bién c6 thé duogc

dat trong cac tﬁng thuong va cAu truot tai bé boi ma chira dung 6ng dan; nhiét
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d6 bat thudng trong cac vung nay ¢ thé chi ra cac 18 ro tai hai ludng khong khi
néng hodc lanh. Vi nhiing nguyén nhéan nay, toan by chi phi HVAC ng6i nha s¢&
giam, trong khi sy thoai mai cia ngudi st dung gia ting khi cac cam bién va cac
bo truyén dong duogc tan dung. [6]

Mot tng dung duoc didu khién chung tir xa, mot PDA loai thiét bi c6 thé
chi khong diéu khién TV, May nghe DVD, dan am thanh ndi va céc thiét bi dién
tr gia dinh khac nhung v6i cic bong dén, cac canh cira, va cac 6 khod ciing
duoc trang bi véi mdt két ndi mang cam bién khong day. Voi diéu khién chung
tr xa, mot bd ¢6 thé diéu khién ngdi nha tr tién ich trén ghé. Tuy nhién, kha
nang hap dan nhat dén tir su két hop nhiéu dich vu, giéng nhu cac canh cira tu
dong dong khi TV dugc bat, hoac co thé tu dong ngung hé théng giai tri gia dinh
khi mot cudc dugc nhan trén may dién thoai hodc chuong ctra kéu. Voi chiéc
can va may tinh ca nhan ca hai duoc két ndi v6i nhau thong qua mot mang cam
bién khong day, sttc ndang cua mot vat co thé duoc tu dong ghi lai khong can yéu
cau sy can thiép bang tay.

Mot muc dich 16n cta cac mang cam bién khong day trong gia dinh duogc
mong chd 13 cac thiét bi ngoai vi may tinh ca nhan, gidng nhu cac keyboard va
mice khong ddy. Cac tng dung ndy dem lai wu diém gia thap va muc tiéu thu
nguon thap 1a diéu kién thiét yéu cta cdc mang cam bién khong diy. Ung dung
khac trong gia dinh 13 cic dung cu thong tin dya trén cam bién (sensor-based)
ma tdc dong va lam viéc cdng sinh ro rét cung nhau dé thoa méan chu nha. Cac
mang nay la mot mé rdng cua cac dung cu thong tin dugce dé xuét béi Norman.

Céc d6 choi miéu ta mot thi trudng 16n khac cia cic mang cam bién khong
day. Danh sach cac d6 choi co thé duoc thém hodc cho phép nhd cac mang cam
bién khong day 14 bi giéi han chi bdi sirc tuéng tugng ciia con ngudi, va pham vi tir
cac xe hoi va tau thuyén duoc diéu khién bang v tuyén thong thuong dén cac tro
choi trén may tinh tdn dung cac bo joystick va b diéu khién khong day. Mot pham
vi hap dan dic biét 1a cac mdy tinh c4 nhan — cac trd choi nang cao, tan dung st
manh tinh toan ciia mdt may tinh & gan dé ning cao chét luong ngay tai ban than
tro choi. Vi dy, nhan dang va téng hop giong noi co thé dugc thuc hién béi vi tri
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cac microphone va speaker trong trd choi, ciing véi cac bd bién doi analog-to-
digital va digital-to-analog phu hop, nhung tin dung mot két nbi khong day dén
may tinh, c6 thé thuc hién cac chirc ning nhan dang va tong hop. Nho thay thé cac
mach dién nhan dang va tong hop dén nay con bi gi6i han voi gia tuong dbi dat,
bﬁng viéc st dung sttc manh tinh toan (manh hon nhiéu) hién tai trong may tinh,
chi phi cac tro choi c6 thé dugc giam dang ké, trong khi cai tién nhanh chong vé
kha ning va thyc thi cua trd choi. N6 ciing c6 thé dua ra d6 phirc tap cua tro choi
ma trén thue té khong duoc bd sung trong céc k¥ thuét khac.

Ung dung gia dinh 16n hon khac 13 mdt mé rong cua dic diém RKE
(Remote Keyless Entry) duoc tim thay trén nhiéu 6 t6. Vi cic mang cam bién
khong day, 6 khoa khong day, cac cam bién cira ra vao va ctra 0, va céac bo diéu
khién bong dén khong day, chii nha c6 mot thiét bi twong ty nhu mot key-fob
v&i mdt node bAm. Khi bAm node, thiét bi khoa tit ca cAc ctra ra vao va clra b
trong nha, tit hdu hét cac bong dén trong nha (trir mot vai bong dén ngu), bat cac
bong dén an toan ngoai nha, va thiét 1ap hé théng HVAC dén ché do ngi. Nguoi
str dung nhan mot tiéng beep mot 1an hdi dap thé hién tit ca da thuc hién thanh
cong, va nghi ngoi hoan toan, nhu vay ngdi nha an toan. Khi mdt canh ctra hong
khong thé mé, hodc van dé ton tai, mot man hinh hién thi trén thiét bi chi thi noi
bi hong. Mang c6 tham chi c6 thé tan dung mot hé thng an ninh gia dinh day du
dé phat hién mot cira s6 bi giy hodc chd hong khéc.

Bén ngoai ngdi nha, cac kha ning location-aware cia cac mang cam bién
khong day phu hop véi mot tap khac nhau cua cac hoat dong consumer-related,
bao gém du lich va mua sim. Trong cac Gmg dung nay, qua trinh dinh vi c6 thé
duogc sir dung dé cung cép thong tin context-specific dén nguoi tiéu dung. Trong
truong hop cua ngudi hudng dan vién du lich, ngudi sit dung chi dugc cung cap
thong tin lién quan dén quang canh hién tai, trong truong hop ciia nhan vién ban
ban hang, ngudi sir dung dugc cung cap thong tin lién quan dén san pham trudc

mat. bao gdm céac khoan mua ban va khau hao dic biét va tro gitp. [7]
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3.3 Mang cam bién trong quan sy

Céac mang cam bién khong day 13 mot phan khong thé thiéu trong cac tng
dung quin su ngdy nay véi cac hé thong ménh 1énh, diéu khién, thu thap tin tirc
tinh bao truyén thong, tinh todn, theo doi ké tinh nghi, trinh sat va tim muc tiéu.
Céc dic tinh trién khai nhanh chong, tu t6 chire va kha nang chiu dung 16i ctia cac
mang cam bién cho thay day la mot cong nghé day trién vong trong linh vuc quéin
su. Vi cac mang cam bién dua trén co s& trién khai day dac voi cac node gia ré va
chi dung mot 14n, viéc bi dich phéa huy mét s6 node khong anh hudng t6i hoat dong
chung nhu cac cam bién truyén théng nén chung tiép can chién trudng t6t hon. Mot
s6 ung dung ciia mang cam bién 13 : kiém tra luc luong, trang bi, dan dugc, gidm
sat chién truong, trinh sat vung va luc lugng dich, tim muc ti€u, danh gia thiét hai
tran danh, trinh sat va phat hién cac vii khi hoa hoc - sinh hoc - hat nhan (NCB).

- Kiém tra luc luong, trang bi, dan duogc: Cac lanh dao va chi huy cé thé
kiém tra thuong xuyén tinh trang cia quan doi, diéu kién va kha nang sin sang
chién dau cua cac trang bi, dan dugc trong mot chién truong béng viéc sur dung
cac mang cam bién. Mdi nguoi Iynh, xe cd, trang bi déu dugc gan mot cam bién
dé thong bao trang thai. Cac thong bao ndy duoc tap hop tai mot node thu dir
liéu (Sink node) va duoc gt téi nguoi chi huy. Cac s6 liéu ndy co thé duoc
huéng t6i cac cap cao hon trong phan cp chi huy cing véi cac sb lidu tir cac
don vi khac tai mdi cép.

- Theo ddi chién truong : Tai cac ving quan trong, cac tuyén tiép can, cac
con dudng va eo bién, cac mang cam bién c6 thé duoc trién khai nhanh chong dé
theo doi hoat dong cua dbi phuong mot cach rd rang, bi mat. Khi ban dd cong
tac da duoc chuan bi, cic mang cam bién c6 thé duoc trién khai bat ¢t lac nao
dé theo doi dbi phuong.

- Trinh sat ving va luc lugng ddi phuong: Khi cac mang cam bién dugc
trién khai tai cac vung chién lugc, cac thong tin tinh bao c6 gia tri, chi tiét va kip
thoi 6 thé duoc thu thap trong mot vai phut trude khi bi ddi phuong ngin chian.

- Tim muc ti€éu: Cac mang cam bién c6 thé duoc két hop chat ché véi cac

hé théng hudéng dao trong cac quan trang thong minh.
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- Panh gia thiét hai cta tran danh: Ngay trudc hoic sau khi tin cong, cac
mang cam bién c6 thé duogc trién khai trong viing muc tiéu dé tap hop cac sb liéu
danh gia thi¢t hai trong tran danh.

- Trinh sat va phat hién cac vii khi hoa hoc, sinh hoc, hat nhan: Trong céac
cudc chién tranh sinh hoc va hoa hoc, viée phat hién chinh xac va kip thoi cac tac
nhan 1a diéu rat quan trong. Cac mang cam bién duoc trién khai trong ving chiém
dong va duoc st dung nhu cac hé théng canh bao vii khi sinh hoa c6 thé cung cp
cho quéan doi cac théng tin vé cac tac nhan co thé gay nguy hiém, thuong vong. Cac
mang cam bién con dugc dung dé giam sat chi tiét sau khi cac tan cong sinh, hoa va
hat nhan dugc phat hién. Nguoi ta co thé c6 dugc su trinh sat vé vii khi hat nhan ma
khong phai dwa cac doi trinh sat vao viing birc xa nguy hiém. [7]

3.4 Cam bién trong y té va giam sat sirc khoé

Mot sd tng dung trong y té cia mang cam bién 13 cung cip kha ning giao
tiép cho nguoi khuyét tat; kiém tra tinh trang cta bénh nhan; chan doan; quan 1y
duoc phém trong bénh vién; kiém tra sy di chuyén va cac co ché sinh hoc bén
trong cuia cOn trung va cac loai sinh vat nhé khac; kiém tra tir xa cac so liéu vé
sinh ly con nguoi; giam sat, kiém tra cac bac si va bénh nhan bén trong bénh vién.

- Kiém tra tir xa cac sb liéu vé sinh 1y con nguoi: Cac s liéu vé sinh Iy
thu thap duoc bang cac mang cam bién c6 thé duoc luu trix trong thoi gian dai va
¢ thé duoc st dung dé khao sat y hoc. Mang cam bién con duge st dung dé
kiém tra va phat hién tinh trang ctia nguoi cao tudi nhu sy dot quy. Cac node
cam bién nho nay cho phép cac ddi twong c6 thé di chuyén tu do trong pham vi
rong va cac bac si co thé phat hién céc tri¢u chiimg dugc dinh nghia trudc mot
cach dé dang. Cac mang cam bién nay tao thuan loi hon cho cac bénh nhan so
voi viee dén cac trung tam diéu tri. Mot nhém c6 tén 1a “Health Smart Home
dugc t6 chirc tai khoa y hoc cua Grenoble — France dé danh gia, cong nhan tinh
kha thi cua cac hé théng nay.

- Giam sat va kiém tra cac bac si va bénh nhan bén trong bénh vién: Moi

bénh nhan c6 cic node cam bi€n nho va nhe dugc gan vo1 hg. Moi node cam
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bién c6 mét nhiém vu riéng. Vi dy, mdt node co thé theo doi nhip tim, trong khi
mot node khac theo ddi huyét ap. Cac béc si ciing ¢ thé mang theo cac node
cam bién dé cac bac si khac biét duoc vi tri cta ho trong bénh vién.

- Quan ly duogc phém trong bénh vién: Cac bénh nhan dugc gén cac node cam
bién c6 thé nhan biét cac di ung thudc va cac duoc phém can thiét. Nhu vay, co thé
giam t6i da cac sai st trong vi¢c ké don thude va st dung thudc ctia bénh nhan.

3.5 Cam bién méi trwong va nong nghiép thong minh

Mot s6 cac tmg dung vé méi trudng clia mang cam bién bao gdm theo ddi su
di Chuyén cua céc loai chim, loai thi nho, con trung; kiém tra cac diéu kién moi
truong anh hudng téi mua mang va vat nudi; tinh trang nude tudi; cac cong cu vi mo
cho viéc giam sat mat dat & pham vi rong va tham hiém cac hanh tinh; phat hién hoa
hoc, sinh hoc; tinh toan trong nong nghiép; kiém tra mdi truong khong khi,dat trong,
bién; phat hién chay rirg; nghién ctru khi tugng va dia 1y; phat hién 1 lut; v€ ban dd
sinh hoc phtrc tap ciia méi truong va nghién ctru 6 nhiém mdi trudng.

- Phat hién chéy ring: Vi cac node cam bién c6 thé trién khai day dic, tu

do & céc vi tri can thiét nén chung co6 thé cung cap tin tirc chinh xac vé ngudn
gbc phat lira trude khi chung phat tan rong khong kiém soat duge. Hang nghin
node cam bién c6 thé duogc trién khai va tich hop nho cac hé thong quang va cac
tan s6 vo tuyén. Ngoai ra, cac node cam bién con duoc trang bi cac phuong phap
thu nang luong, vi du nhu dung pin mat troi, dé cac cam bién c6 thé tu duy tri
trong nhiéu thang tham chi nhiéu nim. Cac node cam bién s& cong tic vdi cac
node khac dé phan tan su cam bién va chdng lai cac trd ngai nhu cac canh cay,
khéi d4 1am can trd tim nhin cta cac cam bién.

- V& ban dd sinh hoc phire tap ctia méi truomg: Viéc 1ap ban dd sinh hoc cta

moi truong doi hoi phai tiép can mot cach tinh vi dé két hop cac thong tin qua cac
truc khong gian va thoi gian. Céc tién bo ki thuat trong linh vuc cam bién tir xa va
thu thap di liéu ty dong cho phép do phan giai khong gian, quang phd va thoi gian

cao tai mdt don vi dién tich. Dya vao cong nghé hién nay, cdc node cam bién c6 thé
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duoc két ndi Internet, didu nay cho phép nguoi sir dung tir xa c6 thé diéu khién,
kiém tra va theo ddi cac thanh phan sinh hoc trong méi trudng.

Mac du cac hé théng cam bién vé tinh va trén may bay rat hiru ich cho
viéc theo ddi tinh da dang sinh hoc vi mé nhung chung khong du tinh vi dé tiép
can céac thanh phan sinh hoc c6 kich ¢& nhé. Do d6 can thiét phai sir dung mang

cam bién dé theo dai chi tiét cac thanh phan sinh hoc mot cach day du.

- Phat hién 10 lut: mot vi du vé ung dung phat hién 1d lut 1a hé thong
ALERT duoc trién khai tai My. Nhiéu kiéu cam bién duoc trién khai trong hé
théng ALERT 13 c4c cam bién vé luong mua, mirc nude va thoi tiét. Cac cam
bién nay cung cap thong tin cho hé thdng co so dit liéu trung tim. Cac dit liéu

nay dugc tinh toan, phan tich dé dua ra du bao vé tinh hinh nguy co li lut.

- Trong nong nghiép: Mot vi du co ban cua viéc su dung cac mang cam bién
khong day trong néng nghiép 1a do dac luong mua. Céc trang trai trong trot va cac
trang trai chan nuoi 16n co thé vuot qua vai dam vuong, va ching cé thé chi nhan
duoc lugng mua rdi rac va chi c6 mot vai vi tri trén trang trai. Tudi nudc la rat dat,
vi vy quan trong la biét duge cac canh déng nao da nhan duoc mua, muc dich la
viée tudi nude co thé bi bo qua, va chi ¢6 nhitg canh dong nao khong co va phai
duogc tudi. Mot img dung nhu vy 13 ¥ tuéng cho cdc mang cam bién khong day.
S luong dir li¢u gri qua mang co thé rat cham (cham béng mot bit — “yes hodc no”
- voi dap tng 1a truy van “H6m nay trdi c6 mua hay khong”) va tré ban tin c6 thé
theo trinh ty vai phat. Bay gio, gia ca thap, va muc tiéu thu ngudn phai du thap cho
mang nguyén khdi dén cudi mua sinh truong.

Mang cam bién khong day 1a kha ning nhiéu hon cac phép do ludng do
am cua dat, tuy nhién, bdi vi mang co thé duogc thich hop vd1 mot ) lugng cac
loai near-infinite cac cam bién hoa hoc va sinh hoc. Dit liéu duoc cung cép bdi
mot mang nhu vay 1a kha ning dé cung cip, ngudi nong dan véi mot cai nhin
sinh dong vé do6 am cua dat; nhiét do; can cho thudc trir sau, thude diét co, va
phan bon; anh ning nhan duoc; va nhiéu con sé khac. Kiéu tmg dung nay 13 van
dé quan trong dic biét trong vuon nho, noi ma nhiing thay doi méi trudng nhay
cam c6 thé anh hudng 16n dén gia tri vu mua va lam thé nao dugc xir 1y.
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Céc tinh nang quyét dinh ctia nhiéu mang cam bién khéng day ciing dugc
str dung trong céc hé thong diéu khién tién tién dé cho phép kha ning tu cia
thiét bj nong trai.

Céc ung dung ciia cic mang cam bién khong day ciing duoc sir dung trén
cac trang trai chan nudi. Nguoi chan nudi cé thé sir dung cic mang cam bién
trong qué trinh quyét dinh vi tri cia dong vat trong trang trai va voi cac cam
bién duoc gin theo mdi dong vat, xac dinh yéu cau cho cac phuong phap diéu tri
dé phong chong cac dong vat ky sinh. Nguoi chin nudi gia stc co thé sir dung
cam bién khong day dé quyét dinh su bat dau manh mé& cua qua trinh dong hon
trong dan, mot bd xir 1y bang tay labor-intensive hién dang st dung. Nguoi chin
nudi lon hodc ga c6 cac dan trong cac chudng nudi mat, thoang khi. Mang cam
bién khong day c6 thé dugc sir dung cho viéc gidm sat nhiét do khap chudng
nudi, gilr cho an toan cho dan.

Thoi gian 24h, nhung khoang chimg 5-10 phut trong suét thoi gian budi
tdi hodc sang som la can thiét dé c6 thoi gian tr& vé hodc roi to. Nhidu sy su
khac biét hon ctia mdi truong chung gilta hang va cac diéu kién giao dién trong
sudt mua sinh san mo rong cd thé duge nam bat boi viée ghi lai trong 2-4h,
trong khi c6 su khac biét vé vi tri phé bién va khong phé bién tir cac mau lién
tuc, dic biét tai ddu mua sinh san.

That khong thé ngd rang mot tham sd duoc ghi lai bdi cac cam bién khong
day c6 thé quyét dinh tai dan chim hai u chon mét vi tri to dic biét. Tuy nhién,
nho tao ra nhiéu phép do cac md hinh du bao trudc cd kha ning thay doi co thé
duoc trién khai. Cac mo hinh nay c6 tuong quan véi nhitng diéu kién cia céc loai

chim bién. [8] [9]
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CHUONG 4: XAY DUNG UNG DUNG GIAM SAT THONG SO
MOI TRUONG

4.1 Pit van dé

Nhu da trinh bay & muc 3.5, IoT no6i chung va cu thé hon 1a mang cam
bién khong day duogc sir dung dé xay dung cac hé théng tu dong, thong minh
trong linh vuc giam sat moi truong va nong nghi¢p thong minh.

Viéc giam sat cac thong sé mdi truong phuc vu viée san xuat, bao quan
cac loai thuc phém, nong san la hét strc can thiét. Boi vi, gia tri dinh dudng cta
cac loai thuc pham tuoi séng bi anh hudng va chiu sy chi phéi rat nhiéu cua cac
yéu t& moi truong (nhigt do, do am, ang sang). Hon nira, thi truong cuia nganh
nong nghiép ngay nay khong chi dung lai & mot dia phuong, mdt ving nhé ma
né con vuon ra téi moi mién cua dat nudc, cling nhu xuat khau ra nude ngoai.
Do d6, nhu cau vé van chuyén céc san phan noéng nghiép 14 tat yéu. Tuy nhién,
viéc van chuyén nay thuong tén rat nhiéu thoi gian, qua nhidu ving ¢ cac loai
khi hau khac nhau va tit nhién chat luong cac san phim ndéng nghiép sé& bi anh
huéng bdi cac nhan tbt thoi tiét tiéu cuc.

Pé giai quyét van dé bao quan thuc pham trong qua trinh van chuyén (tir
noi thu hoach t&i noi so ché, dong gobi, bao bi; tr co s¢ thu mua nho té1 noi chira
16m, tr kho hang téi cac noi ti€u thuy...), nguoi ta thuong dung céac loai xe thung.
Nhiing loai xe thung 16n, hién dai thuong dugc trang bi cac thiét bi nhu bd on
nhiét, 6n am dé duy tri moi trudng tuong dbi 6n dinh trong thung xe. Tuy nhién,
chung ta s& khong theo ddi thudng xuyén sy bién ddi ciia cac yéu t6 moi trudng,
dic biét 1a nhiét do va do am, va ddi véi mot sd loai san phém tuoi séng, viéc
thay d6i cac yéu t6 moi trudng (nam ngoai gidi han cho phép) lam thay d6i 16n
tGi gia tri dinh dudng va gian tiép 1a 1am giam gia tri hang héa. Do d6, nhu cau
theo ddi thudng xuyén, lién tuc cac thong sé moi trudong (dé diéu chinh néu nhan
dugc su thay doi ngoai gidi han) 1a can thiét. Mot yéu cau nira la viéc xdy dung
cac hé thong nay phai dam bao gia thanh ré, d& dang lip dat va linh hoat (c6 thé
thay d6i dé dap tng duoc cac yéu cau khac nhau ddi véi cac loai san phidm nong
nghiép khéac nhau).
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Nhu d3 trinh bay ¢ phan 1, phan 2 va phan 3 cta luan van, IoT ndi chung
va WSN néi riéng c6 thé dugc sir dung dé xdy dung mot hé thong dé giai quyét
van dé trén. Vi vdy, trong phan 4 cua ludn van s& trinh bay chi tiét vé cac loai
thiét bi dugc st dung dé xay dung mot chuong trinh thuc nghiém giam sat cac
thong s6 moi trudng, sau do6 sé tién hanh cai dit, thir nghiém va danh gia vé cac
két qua dat duoc.

4.2 Tim hiéu vé thiét bi Raspberry Pi

4.2.1 Gi6i thiéu chung [10]

Raspberry Pi a mot chiéc may tinh ti hon chay hé diéu hanh Linux ra mat
vao thang 2 nam 2012 véi gia chi $25. Ban dau Raspberry Pi duoc phat trién
dua trén y tudng tién si Eben Upton tai dai hoc Cambridge mudn tao ra mot
chiéc may tinh gia ré dé hoc sinh co6 thé dé dang tiép can va kham phé thé gioi
tin hoc. Dy dinh khiém ton cua 6ng dén cudi doi 1a c¢6 thé ban dugc tong cong
1000 bo mach cho cac trudng hoc. Tuy nhién v6i nhitng wu diém ndi bat, hon

mot triéu board Raspberry Pi da duoc ban ra chi trong vong chua ddy mot nam.

Hinh 4.1: Bang mach mady tinh Raspberry Pi
Chi can 1 ban phim, 1 tivi hodc 1 man hinh ¢6 cong HDMI/DVI, 1 nguén

USB 5V va 1 day micro USB la di c6 thé sir dung Raspberry Pi nhu 1 may tinh
binh thuong. Vi Raspberry Pi, ta ¢6 thé sir dung cac tmg dung vin phong, nghe
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nhac, xem phim dg nét cao... Mot diéu quan trong 1a nd rat tiét kiém dién va kha
nang chay lién tuc 24/24.

Phan Cirng

Théng s6 k§ thuit [10]

Model B

System-on-Chi
Y P Broadcom BCM2835 (CPU+GPU)

(SoC)
CPU 700 MHz ARM 11 nén tang ARMv6
Broadcom VideoCore 4, OpenGL ES 2.0,

GPU OpenVG  1080p30  H.264  high-profile
encode/decode

Bo nhé (SDRAM) 512 MB

USB 2.0 Ports 2 (qua hub USB tich hogp)

Video Outputs Composite RCA hoac HDMI

Audio Outputs 3.5 mm jack hoac HDMI

Audio Inputs Khéng c6, nhung co thé thém vao

Secure Digital|SD / MMC / SDIO card
Onboard Storage

slot
Onboard Netword 10/100 wired Ethenet RJ45
Cong suat 700 mA (3.5 W)
Ngudn dién 5V DC qua cong micro USB hoic GPIO
Kich thudéc 85.0 x56.0 x 17.0 mm

Théng sé ky thudt ciia board Raspberry Pi model B
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Cau tao

RCAVIDEO AUDIO  LEDS USB

SD CARD POWER

Hinh 4.2: Céu tao ciia Raspberry Pi

Trai tim cua Raspberry Pi la chip SoC (System-On-Chip) Broadcom
BCM2835 chay ¢ tbc dd 700mHz. Chip nay twong dwong voi nhiéu loai duoc sir
dung trong smartphone pho théng hién nay, va c6 thé chay duoc hé diéu hanh Linux.
Tich hop trén chip nay 1a nhan d6 hoa (GPU) Broadcom VideoCore IV. GPU nay du
manh dé co thé choi 1 s6 game pho thong va phat video chuan full HD.

Hé thong GPIO (General Purpose Input Output): gdm 26 chan chia lam
hai hang. Pung nhu tén goi cta nod, tir day ta co thé két ndi va diéu khién rat
nhiéu thiét bi dién tir/co khi khéc.

Ngd HDMI: ding dé két ndi Pi vdi man hinh may tinh hay tivi c6 hd tro
cong HDMLI.

Ngd RCA Video (analog): khi thiét ké Pi nguoi ta ciing tinh dén truong
hop nguoi st dung & cac nude dang phat trién khong c6 diéu kién sam mot chiée
tivi doi méi tich hop cong HDMI. Vi vay cong video analog ndy dugc thém vao,
gitip Raspberry Pi c6 thé két ndi véi chiée tivi doi cil.

Ng6 audio 3.5mm: két ndi d& dang véi loa ngoai hay headphone. Déi vé6i
tivi c6 cong HDMI, ngd am thanh duoc tich hop theo dudng tin hiéu HDMI nén

khéng can st dung ngd audio nay.
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Cong CSI: khe cam nay la d& cam modul camera vao Raspberry Pi. Khi san
xudt Raspberry Pi thi nha san xuat con san xudt thém mot modul camera SMP
nhung nguoi mua khong duoc hd trg ma phai mua thém. Ching ta c6 thé chup
hinh, quay phim, ... 1am viéc tit ca cac tac vy nhu trén mot camera binh thuong.

Cong DSI: noi day sé& giup ta c6 thé két ndi Raspberry Pi voi man hinh
cam mg dé hién thi va sir dung Raspberry mot cach truc quan nhat. Chung ta cd
thé thuc hién céc tac vu twong dwong nhu khi sir dung chudt va ban phim.

Cong USB: mot diém manh nita ctiia Raspberry Pi 14 tich hop 2 cong USB
2.0. Ta c6 thé két ndi v6i ban phim, chudt hay webcam, bo thu GPS... qua d6 co
thé md rong pham vi img dung. Vi Raspberry Pi chay Linux nén hau hét thiét bi
chi can cam-va-chay (Plug-and-Play) ma khong can cai driver phuc tap.

Cong Ethernet: cho phép két ndi Internet dé dang. Cim day mang vao Pi, két
n6i v6i man hinh may tinh hay tivi va ban phim, chudt 1a c6 thé ludt web dé dang.

Khe cam thé SD: Raspberry Pi khong tich hop 6 cing. Thay vao d6 nd
dung thé SD dé Iuu trit dir liéu. Toan bo hé diéu hanh Linux s& hoat dong trén
thé SD ndy vi vay no can kich thudc thé nhé t6i thiéu 4 GB va dung luong hd
tro t6i da 1a 32 GB.

Pén LED: trén Pi ¢6 5 dén LED dé hién thi tinh trang hoat dong

» ACT: Truy cap thé SD

> PWR: Dén ngudn (Ludn ludn sang khi 6 ngudn cam vao)

» FDX: Full Duplex Lan

> LNK: Link/Activity (Khi c6 hoat dong trao dbi file qua LAN no sé&
nhap nhay)

» 100: Mang 100Mbps

Jack ngudn micro USB 5V, tdi thiéu 700mA: nho thiét ké nay ma ta c6
thé tan dung hau hét cac sac dién thoai di dong trén thi truong dé cép nguén dién
cho Raspberry Pi.

Cau triuc phan mém
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Thiét bi Raspberry Pi sir dung hé diéu hanh dya trén nén tang Linux. Phan
cung GPU duoc truy cap thong qua Image Firmware dugc nap vao GPU vao luc
khoi dong tir thé SD. Image Firmware dugc goi 1a ddm mau nhi phan (Binary
Blob), trong khi ARM lién két v&i ma trinh diéu khién Linux ban dau duoc dua
vao ngudn déng. Mot phan cua mi didu khién d3 duoc giai phong, tuy nhién
nhiéu chuong trinh diéu khién thuc té duoc thuc hién br?mg cach st dung ma
ngudn dong GPU. Phan mém tng dung sir dung céc cudc goi dén thu vién thoi
gian chay ngudn déng (OpenMax, OpenGL ES hay OpenVG). N6 s& goi mot
trinh diéu khién ngudn mé bén trong 16i Linux, sau d6 goi ma diéu khién ngudn
dong GPU VideoCore IV. Cac API cia trinh diéu khién 13i 1 cu thé cho nhiing
thu vién dong. Cac ung dung Video str dung OpenMax, ing dung 3D str dung
OpenGL ES va tng dung 2D st dung OpenVG va ca hai 1an luot sir dung EGL.

OpenMax va EGL st dung trinh di€u khién nén tdng ma ngudén mé.

Application Application Application

Media ‘ 3D I 2D

|

> Arm

e

Kernel Driver

|

Open Closed Binary
Source Source Blob

Hinh 4.3: So d6 két néi APL
Nha san xuat Raspberry s& cung cAp mot tap hop cac thu vién ma ngudn
dong cho phép chiing ta truy cap vao cac tinh ning tang toc GPU. Cac thu vién

s€ ¢o san la:



- OpenGL ES 2.0 (opengl) 1a mét thu vién 3D, rat thuong dugc st dung
trén mdy tinh dé ban va cac hé thong nhung. Né dugc dinh nghia bsi Khronos
Group.

- OpenVG la mot thu vién ban v€ véc to 2D, cling thuong duogc st dung
trén may tinh dé ban va cac hé thong nhiing. Mot 1an nita, duoc dinh nghia bai
Khronos Group.

- EGL 1a mdt giao dién 1ap trinh ing dung gitta Khronos va API nhu
OpenGL ES hay OpenVG va hé thong ctra s6 nén tang ngudn goc co ban.

- Openmax cung cép mot tap hop cac API voi khai niém triru tugng cta
nguoi dung cho nhiing théi quen str dung trong am thanh, video, vaxwr 1y hinh
anh tinh. OpenMax dinh nghia ba 16p, day 1a 16p IL, cung cdp mot giao dién
giita cac khuon kho da phuong tién nhu Gstreamer va mot tap hop cac thanh
phan da phuong tién (nhu bang ma).

- Openmax IL khong c6 mdt API chuan ¢ giai doan nay, vi vay d6 1a mot
cai dat tuy chinh. Cac thu vién nay dugc cung cap bai chip SoC Broadcom.

Tim hiéu hé diéu hanh va vmg dung

4.2.2 Hé diéu hanh cia Raspberry Pi

Gi6i thiéu hé diéu hanh

Vé mit k¥ thuat, Raspberry Pi 1a mot may tinh, dé may tinh nay hoat dong
can cai dat hé diéu hanh. Trong thé gidi ngudn mo linux, c¢6 rat nhiéu phién ban
hé diéu hanh tuy bién (distro) khac nhau. Tuy theo nhu cau va muc dich, cling
nhu kha nang hoc hoi ma ta s€ sir dung distro phu hgp v61 minh.

C6 5 phién ban hé diéu hanh duoc cung cép chinh thirc cho Raspberry Pi:

» Raspian "wheezy": day la distro dua trén Debian wheezy, st dung hard-
float ABI (tinh toan diu cham dong bang phan cimg) cho thoi gian chay cac tng
dung nhanh hon. C6 sin giao dién dd hoa. Phu hop v&i ngudi moi bat dau tiép
can Linux vi tinh dé sir dung va truc quan.

> Soft-float "wheezy": van dugc xdy duyng dua trén Debian wheezy
nhung viéc xir Iy ddu chAm dong dugc thyuc hién bang phan mém. Viéc nay giup
c6 thé str dung may 4o Java (Oracle JVM) trén Raspberry.
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» Arch Linux: phién ban gianh cho ARM. bBam bao thoi gian khéi dong
trong vong 10 gidy. Chi khoi dong va load cac géi can thiét. Pé s dung dugc
Arch Linux can c6 kién thtic co ban vé Linux.

> Pidora: 13 phién ban cua Fedora dugc t6i uu cho Raspberry Pi, c6 san
giao dién d6 hoa. Gianh cho nhiing ai d4 quen xai Fedora.

> RISC OS: 1a hé diéu hanh do nhom phat trién ARM thiét ké riéng. Day
khong phai 1a mot phién ban Linux, do vay can lam quen véi cdu tric va cu
1énh ddc trung cho hé diéu hanh nay.

Ngoai ra con nhiéu hé diéu hanh / distro khac ta c6 thé cai dit : Raspbmc,
Android...

Cai dat hé diéu hanh cho Raspberry Pi.

Hé diéu hanh chon s dung 1a Raspian vi hé diéu hanh nay hd tro giao
dién, giao tiép mang tot, hd tro tot cac ngdn ngir 1ap trinh phuc vu cho nhu cu
clia dé tai.

Chuan bi phan cing:

Raspberry Pi model B.

Nguodn 5V téi thiéu 700mA.

Thé nhé SD: t6i thicu 4 GB.

Ban phim, chudt sir dung cong USB.

Man hinh két ndi v6i cong HDMI hoic TIVI két ndi v6i cong RCA.

Day mang néu mudn Raspberry Pi c6 thé két ndi mang.

YV V V V V V V

May tinh va dau doc thé nhé.

Bwéc 1: Download hé diéu hanh Raspbian tir trang cha
http://www.raspberrypi.org/ va phan mém win32diskimager.

Buéc 2: Chay phan mém Win32Disklmage

> Trong 6 Image File, chon file .img (HPH vira tai vé).

> Trong 6 Device, chon thé nhé mudn st dung.
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-~

%2, Win32 Disk Imager [
Image File Device

15/2012-10-28-wheezy-raspbian/2012-10-28-wheezy-raspbian.img || [E:\] ""|

Progress

> BAam Write dé bat dau ghi, qua trinh ndy s& mat vai phut.
Hinh 4.4: Phdan mém Win32DiskImage
Budc 3: Cam thé nhd vao Raspberry Pi, khoi dong Raspberry Pi bang
cach cam ngudn vao cong micro USB. O lan khéi dong dau tién s& xuat hién

man hinh config nhu hinh 2.2.

Raspberry Pi Software Configuration Tool (raspi-config)

Setup Options

1 Expand Filesystem Ensures that all of the SD card s
2 Change User Password Change password for the default u
3 Enable Boot to Desktop Choose whether to boot into a des
4 Internationalisation Options Set up language and regional sett
5 Enable Camera Enable this Pi to work with the R
6 Add to Rastrack Add this Pi to the online Raspber
7 Overclock Configure overclocking for your P
8 Advanced Options Configure advanced settings

9 About raspi-config Information about this configurat

<Select> <Finish>

Hinh 4.5: Man hinh thiét lap cho Raspberry Pi
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bé dang nhap vao hé thong, sit dung username va password mac dinh la:

pi/raspberry. Chay giao dién LXDE dugc cai dit sin bang lénh startx hodc init5.

TightyheC: Bi's ¥ disiitap frasplesryisi 1)

Hinh 4.6: Giao dién do hoa ciia hé diéu hanh Raspbian.

K¢ét noi véi Raspberry Pi tir PC

Khi khong c6 sin man hinh, ban phim hodc chudt dé sir dung Raspberry
Pi, ta c6 thé két ndi Raspberry Pi véi may tinh chay Windows thong qua SSH.
Pay 1a mot giao thirc mang dung dé thiét 1ap mot két ndi bao mat giira hai thiét
bi cing 16p mang. Phan mém duogc sir dung 1a Putty.

Pé SSH t6i Raspberry Pi, ta khai dong Putty va dién IP cua Raspberry Pi
vao 6 Host Name ctia phian mém rdi chon Open. Mot luu ¥ 1a khi cai cai dat
xong hé diéu hanh va khoi dong Raspberry Pi, ta c6 thé tim IP cua Raspberry Pi

bang cach st dung mot chuong trinh quét IP vi du nhuw Advanced IP Scanner.

g PuTTY Configuration @
Category:
[=- Session Basic options for your PUuTTY session
G T'" L.Dglg\ng Specify the destination you wart to connect to
smina Host Name (or IP address) Port
- Keyboard
192.168.2.100 22
Bell
- Features Connection type
= Window (D) Raw () Telnet ) Rlogin @ SSH () Seqal
;;ppealance Load. save or delete a stored session
- Behaviour
- Translation Saved Sessions
- Selection
Colours
Default Settings
= Connection Load
Prosy
T
- Rlogin
- 85H
- Seal Close window on exit:
() Mways () Never (@ Only on clean exit
oo =

Hinh 4.7: Phan mém Putty
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Ngoai ra, ta c6 thé dung Remote Desktop Connection cé sin trén

Windows dé diéu khién tir xa Raspberry Pi trén giao dién d hoa.

% Remote Desktop Connection EI (=] @

Remote Desktop
1»¢) Connection

Computer: -
Username: MNone specified

“You will be asked for credentials when you connect.

¥ | Options | Connect || Help |

Hinh4.8: Phin mém Remote Desktop Connection

Khéi dong Remote Desktop Connection tir Windows, dién dia chi IP cua
Raspberry Pi vao 6 Computer, sau d6 bam Connect. Ctra s6 xuat hién yéu cau
tén dang nhap va mat khau. Ta st dung tén dang nhdp va mat khau mic dinh cua
Raspberry Pi la pi/raspberry.

Thiét 1ap IP cho Raspberry Pi.

Sau khi da két ndi dén Raspberry Pi, giao dién ctia Putty s& chuyén thanh
giao dién dong l1énh nhu Terminal trén Raspberry Pi. Va ta co thé str dung céac

lénh & day giong nhu trén Raspberry Pi.

@ pi@raspberrypi: ~ EI@

)9 PREEMPT Mon Sep 8 15:28:00 BS

Hinh 4.9: Giao dién dong lénh ciia Putty

46



Maic dinh Raspberry Pi nhan IP dong tir DHCP, ta s¢€ thiét 1ap dia chi IP
ciia Raspberry Pi thanh IP tinh dé thuan tién cho viéc cai dit webserver 1én
Raspberry Pi.

Pau tién ta mo file config IP bang lénh:

$ sudo nano /etc/network/interfaces

‘@ pi@raspberrypi: ~ EI@

GNU nano 2.2.6 File: /etc/network/interfaces

Hinh 4.10: Dgt IP tinh cho Raspberry Pi
Stra dong iface ethO inet dhcp thanh iface ethO inet static

Sau do, tién hanh thém cac dong sau vao phia dudi

address 192.168.1.x (dat dia chi ip)

netmask 255.255.255.0

network 192.168.1.0

broadcast 192.168.1.255

gateway 192.168.1.1

Pé luu lai bAm t6 hop phim Ctrl + O => Enter => Ctrl + X. Sau d6 khoi
dong lai Raspberry Pi. [11]

4.2.3 Cac @rng dung tir Raspberry Pi

Ta c6 thé sir dung board Raspberry Pi cho rat nhiéu ung dung khac nhau,
tir don gian dén phuc tap, c6 thé ké dén nhu:

» Dung lam trung tam giai tri da phuong tién

» Internet TV

> O dia sao luu du phong trén mang ndi bd
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> Két hop voi webcam 1am hé thong phat hién chuyén dong

» Nhan dién khuén mat

> Diéu khién robot

> Nhan va gui tin nhan GSM véi usb 3G

> Diéu khién tit/mé dén trong nha

> Va con rat nhiéu tng dung khac...

Dung Raspberry Pi lam media center.

GPU trén Raspberry Pi 1a Broadcom VideoCore IV@250 MHz. Hd tro
OpenGL 2.0 .C6 thé decode video 1080P@30fps. Manh gip rudi GPU trén
iPhone 4S/iPad 2 (SGX543MP2) va gan bang GPU iPhone 5 (SGX543MP3).
OC 6n dinh 400MHz dé decode Bluray. Chinh vi vy, ta c6 thé két nbi
Raspberry Pi v6i mot man hinh thong qua cong HDMI dé lam mét trung tim
giai tri da phuong tién. Hé diéu hanh duoc st dung 1a Raspbme. C6 thé goi day
la ban Raspbian lugc bo di LXDE va thay vao do 1a XBMC-mot trung tam gidi
tri v6i rat nhiéu nhimg tinh ning tuyét voi nhu quan 1y, play file nhac, anh,
video HD, xem phim HD online...

Qua trinh cai dat Raspbmc lén Raspberry Pi cling twong tu nhu khi cai
Raspian.

12:09 AM

Thy, Jan 1,1970

MUSIC PROGRAMS SYSTEM
o~

Ra.a:;grﬁc ScJHAings

Hinh 4.11: Hé diéu hanh Raspbmc chay trén Raspberry Pi
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X4y dung NAS véi Raspberry Pi

NAS-Network Attached Storage 1a mot hé théng luu trir dya trén co s& mang
hién ¢ va chi cho phép hé théng luu trir dit liéu thong qua hé théng mang. NAS
thuong dugc stir dung dé luu trit, chia sé file va dic biét 1a streaming cac dir li¢u da
phuong tién trong thoi gian gan ddy. V&i cac hé théng NAS thi chiing ta c6 di ra
khéi nha, vin phong van truy cap dugc dit liu & nha mot cach dé dang.

Cac thiét bi va phin mém can st dung:

Raspberry hoan chinh chay hé diéu hanh Raspbian. Raspberry Pi da két
nbi vao swich hay access point.

HDD di dong hay HDD-BOX cong USB 2.0 hay 3.0.

PC/laptop c6 san putty hay ssh secure shell.

WinSCP.

Budc 1: ssh téi Raspberry Pi, thuc hién update:

apt-get update

apt-get upgradeBudc 2: Cai NTFS dé Raspbian c6 thé nhan cac HDD dinh
dang NTFS:

sudo apt-get install ntfs-3g

Budc 3: Cai dat samba:

apt-get install samba

Buéc 4: CAu hinh samba
. T2 C- AR R — |

fLocal | Mark s Cormmbods Sesion’ Optons Remote Help
O @ BB WP BRIV O e i

©@15216820129 | o

v - (6808 4 (9] [T {7 <root> B e - WA

Sze Changed Rights Owner
Y2013 21545PM | 1w o
TRRNNITINR.. v

V1970 70000 A
/52013 35901 PM.
2013122635

W/S12013 41204 PM

262013 71903 .
6207201242329 ..
12672013 624:49

<3 - =
080539800l 9 0B 0BROa 20
2 F2Rename (¥ 744+ (43 F5 Copy {3 F6Move (3 F7 Create Ditectory X F Deete (5 F3 Properties L F10 Quit

/62013

Hinh 4.12: Phdan mém WINSCP
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Str dung phan mém WINSCP dé lam cac budc sau:

Vao /etc/samba/
MG¢ file smb.conf

Xo4 hét noi dung
Luu lai v61 nd1 dung moi nhu sau:
# vi [ect/samba/smb.conf
[global]
workgroup = WORKGROUP
server string = LINUX SERVER
netbios name = Linux Share
security = share
hosts allow = 192.168.1.
wins support = yes
[Data]
path = /xxx/
guest ok = Yes
writeable = Yes
Read only =No
create mask = 0755
force user =root
force group = root
force create mode = 0755
force security mode = 0755
Trong do:
path =/media/box/ (box 14 tén phan ving 6 cing)
hosts allow = 192.168.1. (néu IP 1 192.168.1.X)
hosts allow = 192.168.0. (néu IP 1a: 192.168.0.X)
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Read only = no (tir may tinh hay hd player c6 thé xo4 file hay thu muc.

nén an toan thi chon yes)
[Data] tir may tinh hay hd player khi truy cdp vao sé& thay 1a : data.
Sau khi da lam céc budce trén, khéi dong lai Raspberry Pi.
Truy cip vao NAS bang cach: Run //ip ctia Raspberry Pi .
Webcam server

Raspberry Pi két hop v6i mot webcam usb hodc module camera c6 thé tao
thanh mgt webcam server. Raspberry Pi s€ stream video qua mang LAN. Ta co
thé xem live video thong qua trinh duyét web trén may tinh hodc smart phone.
Piéu nay co thé dugc Gmg dung vao hé théng camera theo ddi, giam sat, canh
bdo...

Cac budc dé bién Raspberry Pi thanh mdt webcam server don gian voi

chuong trinh motion
Budce 1: Download goi cai dat chuong trinh Motion
$ sudo apt-get install motion
Budc 2: Kich hoat chuong trinh motion va webcam
$ sudo usermod —a —G pi motion
$ sudo usermod —a —G video pi
Budc 3: Tao thu muc motion va phan quyén cho nd
$ mkdir motion
$ chmod 775 motion
Budc 4: Phan quyén cho file cau hinh motion
$ sudo chmod 555 /etc/motion/motion.conf
Budc 5: Cau hinh cho motion
$ sudo nano /etc/motion/motion.conf
Trong file motion.conf, ta s& tién hanh thay d6i mot s6 thong sb cai dit

cho chuong trinh motion:
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Sta duong dan tai dong  “process id file” lai  thanh
“/home/pi/motion/motion.pid”

Stra dong “daemon off” thanh “daemon on”

Stra dong “webcam_motion off” thanh “webcam_ motion on”

Stra dong “webcam_localhost on” thanh “webcam_localhost off”

Stra dong “ffmpeg_cap new on” thanh “ffmpeg cap new off”

Ngoai ra, ta c¢6 thé thay dbi kich thuéc khung hinh, sé khung hinh/gidy,
chat luong hinh anh & cac dong width, height, webcam_quality, framerate

Budc 6: Khdi dong motion bang 1énh $ sudo motion

Nhu vay da hoan thanh viéc tao mdt webcam server, ta co thé xem hinh
anh truc tiép tir webcam tai dia chi: http://raspberrypi-IP:8081 véi raspberrypi-
IP 1a dia chi IP cua Raspberry Pi.

4.3 Xay dwng mang cam bién giam sat cac thong sé méi trweong qua
viéc sir dung thiét bi Raspberry Pi va cac Sensor

4.3.1 Picu khién Raspberry Pi va céc thiét bi cim &ng bang Python

Cai dat thw vién va thir hiéu ing nhip nhay 1 dén LED

Phan cirng: Raspberry Pi 2 trd 1én (c6 cai san hé diéu hanh Raspbian)
So do chan cia Raspberry Pi 2:
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http://raspberrypi-ip:8081/

Raspberry Pi2 GPIO Header

Pin#  NAME NAME  Pin#
o1 3.3v DC Power oo DC Power &v 02
03 GPIO02 (SDAT | I7C) O) U DC Power 5v 04
05 GPIO03 (SCL1 | IPC) O) € Ground 06
07 GPIO04 (GPIO_GCLK) 9 (O (TXD0) GPIO14 08
09 Ground L) (O (RXD0) GPIO15 10
11 GPIO17 (GPIO_GENO) 8 C (GPIO_GEN1) GPIO18 12
13 GPIO27 (GPIO_GEN2) oNe Ground 14
15 GPIO22 (GPIO GEN3) ole (GPIO_GEN4) GPIO23 16
17 3.3v DC Power () (O (GPIO_GENS5) GPIO24 18
19 GPIO10 (SPIMOS)) O O Ground 20
21 GPIO09 (SPI_MISO) o o (GPIO_GENG) GPIO25 22
23 GPIO11 (SPI_CLK) 0) (O (SPI_CEO_N) GPIOO8 24
25 Ground N O (SPI CE1 N) GPIO07 26
27 ID_SD (*C ID EEPROM)  [(OJ(O)| (°C D EEPROM)ID_SC 28
29 GPIO05 ) € Ground 30
31 GPIOOG () (O GPIO12 32
33 GPIO13 0) ) Ground 34
35 GPIO19 ele GPIO16 36
37 GPIO26 el e GPI020 38
39 Ground ) (O GPIO21 40

e s http:fAawvwew element14.caom
Hinh 4.13: So db cdc chén cim ciia Raspberry Pi
N6i mach:
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Hinh 4.14: Noi mach thiét bi cam ieng vdi Raspberry Pi
Ching ta s€ dung Python (mét trong nhiing ngén ngit chinh thirc cua
Raspberry Pi) dé viét chuong trinh diéu khién khién cac chan GPIO.
C6 2 thu vién hd trg d6 1a thu vién GPIO Zero va thu vién RPi.GPIO. Ca 2 déu
1a nhitng thu vién ma ngudn ma.

RPi.GPIO
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https://github.com/RPi-Distro/python-gpiozero
http://sourceforge.net/p/raspberry-gpio-python/wiki/Home/

Cai thu vién RP1.GPIO

sudo apt-get install python-dev python-rpi.gpio

Sau khi d4 cai xong, ban c6 thé ding nano hoic Vi dé tao file test_led.py véi noi

dung sau:
1. import RPi.GPIO as GPIO
2. import time
3.
4. GPIO.setmode (GPIO.BCM) # chon kiéu danh s& chdn GPIO 1& BCM. Danh

kiéu BCM 1la danh kiéu theo GPIOx véi x 1la tén cua chadn ma ta dung,
vi du ta danh kiéu BCM thi dung chan GPIO18 ta sé& thiét dit nhu
dudi. Nhung danh kiéu board y 1la danh theo thu tu tu chin 1 dén
chan 28 hoic 40 (tuy ban raspi). Trong vi du nay, néu dung BOARD
thi GPIO18 sé& dugc goi bdi sb 12 (xem Pin number & hinh so dd chan
Rpi) . Khuyén ban dung BCM, vi sao? Vi khi cé6 1én ban mdéi thi GPIO
number van khéng dbéi, con tht tu chan cé6 thé ddi dé hehe

. GPIO.setup (18, GPIO.OUT)

. while True:

. GPIO.output (18, GPIO.HIGH) #digitalWrite (18, HIGH)

. time.sleep(l) #delay 1s

0. GPIO.output (18, GPIO.LOW) #digitalWrite (18, LOW)
1 time.sleep(l) #delay 1s

R P O O J o U

Sau do6 chay: sudo python test led.py
4.3.2 Thiét bi cam bién
4.3.2.1 Cam bién nhiét @ va do Am DHT22
Théng sé kj thudt ciia linh kién dién tir DHT22:
+ Dién 4p hoat dong 3.3V — 5.5V.
+ Dai do d6 am 0 - 100%.
+ Sai s6 do am +2%.
+ Dai do nhiét do -40 — 80°C.
+ Sai s nhiét do +0.5°C.
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So do va chirc nang chdn cua linh kién dién tw DHT22.

DHT22 pins ~. L

1 vee ~, Y
2 DATA et o
3 NC ) Sl ey
‘. .. \

4 GND ¥y

~

Chtrc nang chan ctia DHT22.
1. Chan 1 - VDD chan ndi nguén (5V).
2. Chan 2 - DATA chan dir liéu vao ra.
3. Chan3-NC
4. Chan 4 - GND chén nbi mass (0V).
Nguyén ly hoat dong cua linh kién dién tu DHT22.

- So do két no1 voi vi xu ly

M C U —— | DATA ?2

GND

- Pé cb thé giao tiép voi DHT22 theo chuén 1 chan vi xur 1y thuc hién theo 2
budc:

+ Gui tin hiéu muén do (Start) téi DHT22, sau d6 x4c nhan lai.

+ Khi da giao tiép duoc véi DHT22, cam bién sé& giri lai 5 byte dir liéu va
nhiét do do duoc.
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Bwére 1 : Guri tin hi€u start

_— Host pulls up .._ - Sensor pulls up 4—
20~40us 80us !

Host pulls low 80us :Start data transmission

— 1ms minimum - - Sensor pulls low -
O
Host's signal Sensor's signal

+ MCU thiét 1ap chan DATA 14 output kéo chan DATA xudng 0 trong khoéng
thoi gian >=1 ms. Khi d6 DHT22 s& hiéu 1a MCU mudn do nhiét do do am.

+ MCU dua chan DATA 1én 1 sau d6 thiét 1ap lai 1a chan dau vao.

+ Sau khoang 20-40 us DHT s& kéo chan DATA xudng thap. Néu >40us ma

chan DATA chua dugc kéo xudng thip nghia 1a chua giap tiép dugc véi
DHT22.

+ Chan DATA s& ¢ murc thip 80 us sau d6 duoc DHT22 kéo Ién muc cao
trong 80 us. Bang viéc giam sat chan DATA , MCU c6 thé biét dugc co giao
tiép dugc voi DHT22 hay khong. Néu tin hiéu do duoc 1én cao khi d6 hoan thién
qua trinh giao tiép cia MCU véi DHT22.

Budc 2: Doc gia tri trén DHT22.

DHT?22 s¢€ tra gia tri nhiét do va do am vé duéi dang 5 byte trong do:

+ Byte 1 gié tri phan nguyén cia d6 am.

+ Byte 2 gié tri phan thap phan cta do am.

+ Byte 3 gi4 tri phan nguyén cua nhiét do.

+ Byte 4 gia tri phan thap phan cua nhiét do.

+ Byte 5 kiém tra tong. Néu Byte 5=Byte1+Byte2+Byte3+Byte4 thi gia tri nhiét
d6 va do am 1a chinh x4c con néu khong thi két qua do bi sai.

Céch tinh nhiét 46 va do am. (Bytecao *256 + Bytethap)/10.
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Poc dir liéu: sau khi giao tiép dugc véi DHT22 , DHT22 sé& giri lién tiép 40bit 0
hodc 1 vé MCU tuong ung vaéi 5 byte gia tri nhiét d§ do am.

+ Bit0
Sensor outputs 1 bitdataof "0 "
- -—
26~28us
GND e :
| Start transmit 1 bit data Start transmit next 1 bit data
—_ -—
N
Host's signal Sensor's signal
+Bitl
Sensor outputs 1 bitdataof" 1" i
TOus
GND : , i
! Start transmit 1 bitdata | | Start transmit next 1 bit data
— -« f
———
Host's signal Sensor's signal

Sau khi tin hiéu duoc dua vé 0 ta doi chan DATA cua MCU duge DHT22 kéo
lén 1. Néu chan 1 DATA trong khoang 26-28 us thi 1a 0 con néu ton tai trong
khoang 70 us thi 1a 1. Do d6 trong 1ap trinh ta bat suon 1én cia DATA sau d6
delay 50 us. Néu gia tri do duoc 1 0 thi doc duoc bit 0 néu gié tri do duoc 1a 1
thi doc dugc bit 1ctr thé ta doc céc bit tiép theo.

4.3.2.2 Cam bién cwong d9 anh sang BH1750

BH1750 1a mdt cam bién anh sang k¥ thuat s6. Gom mdt linh kién dién tir
IC cam bién 4nh sang cho giao tiép 12C. IC nay 1a thich hop nhit dé nhan dién

cac dir li€u anh sang xung quanh cho viéc diéu chinh man hinh LCD va ban
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phim dén nén strc manh cua dién thoai di dong. N6 co thé phat hién nhiéu & do
phan giai cao (1-65535 IXx).
Linh kién dién tir BH1750 c6 cac wu diém sau:
Chuyén tir tin hiéu anh sang sang k¥ thuét sb
Nhan tin hiéu trong pham vi rong véi dd phan giai cao: tir 1-65535Ix
Tiéu thu dién ning rat thip nho tinh ning tu ngit
Tinh ning giam nhiéu 4nh sang S0Hz/60Hz
Giao dién 12C bus
Khoéng yéu cau phy kién b sung ngoai

C6 thé lua chon 2 kiéu I12C slave-address

© N o 0 ~ W D oE

C6 thé phat hién thap nhép 1a 0.111x, t6i da 1000001x khi st dung tinh
nang nay
So d6 két ndi véi arduino (do linh kién dién tir BH1750 str dung nguodn 3.3V do

vy can st dung dién tré 5100hm)

BH1750 Light Sensor

Mohannad Rawashdeh

ICSP

www.arduino.cc

¥ @
oW ., POWER ANALOG IN
SQEAVGdVin 012345

You can connect ADD E
Pin directly to Gnd
and set the device
address on 0x23
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4.3.3 Chwong trinh demo

4.3.3.1 Xay dung chwong trinh:
Chung ta s& xay dung mot ing dung dé giam sat cac thong sb méi trudng

tiéu biéu d6i véi viée bao quan thuc phém, dac biét la thuc phém tuoi séng trong
qué trinh van chuyén, d6 1a: nhiét do, do 4m va anh sang. Chung ta s¢ su dung
thiét bi Raspberry Pi va cac Sensor cam bién DHT22 va BH1570 nhu d3 trinh
bay & trén. Ngoai ra chung ta cling s€ dung ngdn ngir 1ap trinh Python va cac thu
vién dung riéng cho cac sensor cam bién (thu vién adafruit) dé viét chuong trinh
dung Raspberry Pi dé doc cac thong sé cua cac Sensof.

4.3.3.2 Mo hinh hoat dgng cia chuong trinh:
- MO hinh hoat dng biéu dicn trén use-case, tuong tac gitra cac thanh
phan, cau truc cua chuong trinh:

oo O O

Nguoi dung

BG diu khién hién thi Danh séch sensor Sensal
H \ =
™ Xem \ 2 I
O >, Yéu cau hien thi() ! i ' |
> Tao ban HTML() 1 N |
»r Tao HTML te di lieu() !
boc dir Tieu()
Gri ket qua doc()
« Gii ban HTML() | [S - T
. Hé1 dap hién thi() | [T
< Hien thx() ________ <p ..... L L HON

- M6 hinh hoat dong ctia chuong trinh biéu dién duéi dang so do:
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Bat dau
)

Cac sensor gan
trén Raspberry Pi

|

Raspberry Pi m& 1 web
service dé& dap tng khi co
yéu ciu cla ngudi dung

True Péng Cho cé request cla ;

-~ - . X PO
Két thic Service S ngudi dung

),
Co
False request
tlr ngurari
dung

|

Sensor doc di ligu mdi
truong

!

Raspberry Pi nhén di¥
liéu tlr cac sensor

\,

Raspberry Pi tao ban
HTML twong trng

GUri ban HTML vé
cho ngudi dung

False

4.3.3.3 Mot s6 két qua chay thir nghiém:
Giao dién man hinh khi truy cap:

Danh s&ch céc sensor va gia tri do duoc ctia chiing tai mdi thoi diém khac

nhau.

[ 192.168.1.2

& (¢l ® 192.168.1.2 Q ¢

Gi1am sat thong s6 mo1 truong.

= enera e 23.2999992371 o Humidity 70.0
(*(.) 08:11:11 11-11-2016 0 (%) 08:11:11 11-11-2016
@ Anh sang 23.5
3 (Lux) 08:11:11 11-11-2016




Giao dién tw dong thay doi cho phut hop véi kich thwéec man hinh khac

nhau (danh cho cac thiét bi mobile truy cip).

] 192.168.1.2 X

< (&l O 192.168.1.2

Giam sat thong s6 moi trerong.

Temperature
()

23.2000007629

08:11:32 11-11-2016

0
Humidity

(%)

70.0

08:11:32 11-11-2016

Chuong trinh sé dwa ra cic ddu hiéu canh bao qua mau sic khi cac thong

s06 moi treong vurot ngudng quy dinh
- Khi nhiét do dudi 25 do C va d6 am dudi 80%

Trén giao dién may tinh:
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- @ 192.1681.165 7 .

Giam sat thong s6 moi1 truong.

Trén giao dién dién thoai:

] 192.168.1.165

< [6l ©® 192.168.1.165

G1am sat thong s6 moi1 truong.

- Khi nhiét d6 tir 25 d6 dén 30 do C va d6 am dudi 80%

Trén giao dién may tinh:
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UQ 192.168.1.165 ﬁ'-

Giam sat thong s6 moi truong.

§ Temperature 27.7000007629
(*C) 14:11:16 14-11-2016

Trén giao dién di¢n thoai:

7] 192.168.1.165

& (&l © 192.168.1.165

Giam sat thong s6 moi truong.

( &: B
Temperature
(*O)
27.7000007629
14:11:22 14-11-2016
A J

- Khi nhiét d6 tir 25 d6 C dén 30 d6 C va do am trén 80%

Trén giao dién may tinh:
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192.168.1.165

& [el ® 192.168.1.165

Giam sat thong s6 mo1 truong.

§ Temperature 25.0
(*C) 14:11:40 14-11-2016

Trén giao dién di¢n thoai:

W 192.168.1.165

< Pl © 192.168.1.165

Giam sat thong s6 moi truong.

/

Cr

Temperature
(*C)

25.7999992371

14:11:47 14-11-2016

- Khi nhiét d6 trén 30 do C va d6 am trén 80%:

Trén giao dién may tinh
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192.168.1.165

< (&l (D 192.168.1.165

Giam sat thong s6 moi treong.

Trén giao dién di¢n thoai

[ 192.168.1.165

< (el © 192.168.1.165

Giam sat thong s6 mo1 truong.

- Sy thay ddi ctia cuong d6 anh sang theo don vi lumens do duoc trén giao dién

command line
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8 Ve pi's X desktop (raspberrypi:1) - VNC Viewer - m}

spberrypi
1
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t L
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L
L
L

4.2.3.4 Panh gia két qua chay thir nghiém chwong trinh demo
- Tim hiéu chi tiét cac tinh ning k¥ thuat cta thiét bi Raspberry Pi va céac

sensor cam tng anh sang, nhiét do, 46 am.

- St dung ngén ngit 1ap trinh Python dé doc cac dit liéu do sensor cam
ung anh sang, nhi¢t do, do am thu nhan duge. Sau d6 toi hién thi trén giao dién
web mot cach truc quan va dé hiéu.

- Qua nhiéu lan thtr nghiém, chuong trinh demo chay on dinh, ding nhu
thiét ké hé thong. Ngoai ra chuwong trinh demo con str dung cac thiét bi hién c6
trén thi truong (nhiét ké, am ké, lux ké) dé do thu coéng cung thoi diém véi cac
sensor ctia hé thong thu dir liu. Két qua cho thay, cac két qua do thiét bi do thu
cong va do ty dong bang sensor (chuwong trinh demo) 13 nhu nhau.

- Kha ning tng dung va phat trién chuong trinh thuc nghiém:

Véi chi phi hop ly (BO Raspberry Pi va cac sensor cam ung kha thong
dung va dé dang mua sim véi gia ca hop 1y), cic cong nghé hd tro san co va kha

manh (ngdn ngir 1ap trinh Python va céc thu vién hd trg), viéc trién khai lép dat
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bo thiét bi va cai dat chuong trinh demo trén cac xe thung chuyén dung 1a hoan
toan kha thi. Hon nira, ta c6 thé diéu chinh dugc ngudng giam sat cua cac
sensor, do d6 chuong trinh demo rat uyén chuyén, c6 thé trién khai bo thiét bi va
chuong trinh trén nhiéu loai xe thung (chuyén ché céac loai thuc pham khac nhau

v01 cac yéu cau vé thong s6 moi truong khac nhau).
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KET LUAN

Cong nghé 10T ndi chung va mang cam bién khong day noi riéng hira hen
tao ra nhitng ung dung ddy tiém ning, c6 thé ap dung trong nhiéu linh vuc khac
nhau, ma d6i véi cac cong nghé khac con nhiéu han ché. Tuy nhién dé trién khai
mang nguoi thiét ké hé théng yéu cdu phai nam bat dugc nhitng nhan t6 tac
dong dén mang, nhitng nhuoc diém cua mang can phai duogc khéc phuc. Ttc Ia,
ngudi thiét ké cin phai quan tdm dén cac tham s mang, vi du nhu tip cac chat
luong dich vu QoS. Nho qua trinh mé phong ngudi thiét ké hé thdng co thé danh
gia duoc chat luong dich vu mang cung cap, dé tir d6 co thé thiét ké hé théng
theo cach t6i wu nhat.

Trén co sé nghién ciu tong quan vé IoT, cong nghé cam bién khong day
va cac ung dung trong thuc tiénm, em da xay dung thanh cong mot chuong trinh
thuc nghiém c6 tinh kha thi cao (nhu da trinh bay trong phan danh gia két qua
chay thtr nghiém). Tuy nhién, do thoi gian va sd luong cac cam bién han ché,
chuong trinh chwa chay thir nghiém véi mot sé luong 16n cac thiét bi cam bién,
vi vay chua danh gia hét dugc mot sd van dé nhu: viée truyén nhan dir li¢u tir
thiét bi cam bién dén cac node mang cam bién, van dé xung dot dir lidu... Day

cling 12 mot trong nhimg hudng nghién ctru, phat trién tiép theo ctia luan vin.
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