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Tém tit:

D6 thi thong minh la mét chi dé nong nhiéu nam gan ddy trén toan thé gidi, tuy
nhién Viét Nam van chwa c¢6 nhiéu kinh nghiém phat trién va trién khai. Cac dac diém
chinh cia dé thi théng minh bao gém nén kinh té théng minh, qudn Iy méi truong théng
minh, quan tri thong minh, giao thong thong minh, nang lwong thong minh, cham soc siec
khée théng minh, cdc iing dung mang lai tién nghi cudc séng ton hon cho con nguoi. Pé
phat trién va trién khai dé thi théng minh hiéu qua, cdc cong nghé ICT hién dai bao gom
Internet van vdt va dién toan dam mady nén duoc ung dung, chinh phu cung ccfp dich vu
va tién ich dén nguoi dan nham cadi thién chat lwong cuoc Séng va gia tang murc do canh
tranh cua nén kinh té. Béng thoi dir liéu thu thdp dwoc tir cong déng nén dwoc sw dung
dé cdi tién cdc chinh sach va dich vu céng ciia thanh phé nham déap g cdc nhu cau cap
thiét ciia nguoi dan.

Bai tham ludn nay trinh by va thdo ludn vé cdc linh viee, khuynh huwéng cong nghé
IoTs va dién todn dam mdy dé hé tro xdy dung cdc g dung va gidi phdp IoTs thong
minh nham phuc vu chirong trinh dot phd d6 thi thong minh, cdc ndi dung bao gom:

e Cdc dinh chuan va lién minh céng nghé vé IoTs (Standards and Alliances in 10Ts):
ZigBee Alliance, IP for Smart Objects (IPSO) Alliance, AllSeen Alliance,
SmartBuildings IFC2x4 Betal, CityGML, IEEE, IETF, WirelessHART.

e Cdc dinh chuan va lién minh céng nghé vé Smart City: ISO 37120, ISO/TR 37150,
1SO 37101, 1SO 37102, ISO/TR 37121, ISO 37151, ISO 37152.
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e Cdic hé thong Front-End Systems: IoTs End Devices together with
Softwares/Middlewares Platforms

e Ha tiang mang (Networking infrastructures): High-speed data networks, Internet
integration — Internetworking, Telecom network integration (3G/4G/5G), variation
on loTs Network Protocol Stacks (ZigBee, IEEES02.15.4, Bluetooth, RF4CE,
RFID, 802.11ah, LoRaWAN, IPv6/6LoWPAN).

o Dit lieu lon, khoa hoc dit lieu (IoTs Big Data, loTs Data Storage, Data Science &
Analytics, Data Sharing).

o Di¢n toan dam mdy (Cloud Computing Platforms and Development/Deployment
Services at Different Layers and Levels (laaS/PaaS/SaaS) for the Fast Deployment
of 1oTs Applications and Solution, achieving the Scalability, Availability, and
Reliability).

o  Mang thu nghiém loTs (loTs Network Testbed): for the Large-Scale Performance
Evaluation of Developed IloTs Applications and Solutions on the dimensions:
Scalability, Availability, and Reliability.

Ngoai ra, chung toi ciing trinh bay trong bai tham lugn nay cdc huong nghién cuu
chinh trong nhém nghién cvru UiTiOt' tai Pai hoc Cong nghé Théng tin — PHQG HCM,
ciing nhw hwéng tiép cdn cia chiing t6i trong viéc xdy dung va phdt trién cdc gidi phdp,
ng dung cho chirong trinh do thi théng minh dwoc trién khai tai cdc thanh phé Ién ¢
Viét Nam trong thoi gian sdp téi.

I. Tong quan vé d6 thi thong minh va cic xu huéng cong nghé

1.1 P6 thi théng minh va tim quan trong trong xa hdi Viét nam va trén thé giéi
hién nay

Khai niém d6 thi/thanh phd théng minh (smart city) da duge gidi thidu ¢ Viét Nam
trong nhitng nim gan day. Mot s6 noi di c6 nhitng budc dau trién khai. Vi du, ngay tir
thang 5-2012, Pa Ning 1a dia phuong dau tién cia Viét Nam va 1a mot trong 33 thanh
phé trén thé gidi dugc Tap doan IBM hd trg phat trién du an “‘Thanh phé théng minh
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hon’’. Hién tai, mot s6 thanh phd khac nhu TP HO Chi Minh hay Ha Noi ciing ¢ nhiing
budce trién khai cu thé vé nhirng khia canh ctia d6 thi thong minh, nhu thur nghiém thé
thay vi ban vé xe buyt theo kiéu truyén théng. Viéc trién khai wifi & mot s6 noi, nhitng dé
xut cia viée sir dung dién thoai di dong dé truyén tai tinh trang giao thong hay nhing ¥
tudng s6 hoa nhing sinh hoat trong cudc séng hang ngay... 1a rt dang cha y.

Ngay 6.8.2016, 6ng Pham Vii Héng, Chu tich UBND tinh Kién Giang, cho biét viec
xay dung huyén dao Phu Qudc (Kién Giang) trd thanh thanh phd thong minh méi chi ¢
giai doan khéo sat, nghién ctru theo y tudng, dé xuét cia Tap doan VNPT. Theo Téap doan
VNPT, khi xay dung Phu Qubc tré thanh thanh phé thong minh thi mdi tru dién, try dén
duong déu c6 thé trd thanh cac tram thong tin hodc diém phat wifi téc d6 cao. Chi can
mot chiéc dién thoai thong minh, nguoi dan s& c6 duoc nhiing thong tin chung vé Pha
Quéc nhu dan sd, dién tich, diém tham quan, tinh hinh thoi tiét... Theo dé xuét, 16 trinh
trién khai xay dung gom 4 giai doan, tir 2016 - 2025 VNPT sé tap trung xay dyng chinh
quyén dién tir (giam thi tuc, bot phién ha cho ngudi dan trong thi tuc hanh chinh), quan
1y ha tang théng minh va hiéu quéa; bao vé mdi truong, quan 1y tai nguyén, chat thai; dam
bao an sinh xa hoi. Trong khi d6, ong Tran Manh Hung, Chu tich Tap doan VNPT, cho
rang Pha Qudc 1 dja phuong c6 du diéu kién dé xay dung thi diém thanh phd théng minh
ca vé ha tang va ngudn nhan lyc. “Hién nay, toan bd huyén dao Pha Quédc di duoc dau tu
ha tang vo tuyén biang rong 4G; di dong 4G duoc lap kin ca huyén, cap quang rai khap
noi, cung cap dich vu cap quang toc dd cao dén tan nha din va c6 dudng cap quang ndi ra
bién, ndi thong vai dat lién nén c6 day du diéu kién dé trién khai Smart City rat nhanh va
rat kha thi”, 6ng Hung noi.

Nhung dudng nhu nhitng yéu t6 ctia thanh phd thong minh ¢ Viét Nam hién nay
dudng nhu chua dugc nhic dén nhiéu. Nhitng nhén t6 hay cong nghé méi duge dua vao
ca hai kénh 1a Nha nuéc va thi truong trén thyc té chi duoc cong ching dén nhan & murc
d6 ching myc nao d6. Pé ap dung va diéu kién kha thi & Viét Nam, khai niém va tim
nhin t6 chtc do thi thong minh can duoc nghién curu k¥, c6 10 trinh.

Tai Viét Nam, mic du con nhiéu bat cap, song hién nay, cac d6 thi Viét Nam dang

phat trién theo hudng tiép can voi nhidu mo hinh tién tién theo xu thé hoi nhap quéc té,
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tao ra nhiéu tién dé vé ung dung va phét trién CNTT, truyén thong dé phét trién do thi
thong minh va quan 1y thong minh. Cu thé, ty 16 ngudi sir dung internet/tong dan sb nim
2014 dat 43,8%, cao hon ty 1& ciia thé gidi 1a 42,2% va chau A 13 34,8%. Viét Nam c6
gan 14.000 doanh nghiép CNTT véi 500.000 lao dong va doanh thu 16n. Viét Nam ciing
da dat dugc nhiéu thanh tyu trong viéc g dung CNTT vao hoat dong quan 1y nha nudc
va cac linh vuc doi séng x4 hdi , rd nhat 1a & cac linh vuc quan 1y ngan sach va kho bac
quan 1y thué, hai quan, bao hiém x3 hoi, gido duc, y té, quan 1y giao théng, quan Iy dat
dai, qui hoach, xay dung, moi truong... “Twr birc tranh cua cdc do thi Viét Nam, co thé
thdy Viét Nam can phdt trién cdc dé thi theo hwdmg do thi théng minh”, ddng chi Nguyén
Thién Nhan néu. D6 thi thong minh nham dat ti 4 muc tiéu: hiéu qua kinh té & cac do thi
ngay cang cao (2025: di¢n tich do thi khoang 15% dién tich cd nudc, ty 1€ do thi hoa
khoang 50% (dan sd), tao ra khoang 75% GDP); méi truong séng ngiy cang tot hon;
ngudi dan dugce phuc vu tot hon; nguoi dan tham gia quan 1y d6 thi va giam sat chinh
quyén.

D6 thi théng minh 14 vin dé méi , Viét Nam chua c6 nhiéu kinh nghiém . D6 thi
thong minh c6 cac dac diém chinh 1a thanh phé hién dai , c6 nén kinh té thong minh , moi
truong thong minh, quan tri thong minh, giao thong thong minh, nang lugng thong minh,
y té thong minh , gido duc thong minh , 16i song thong minh , cong dong thong minh , ing
dung nhiing giai phap CNTT tién tién nhat . O d6, CNTT va truyén thong dugc ting dung
mot cach hiéu qua , chinh quyén cung cip cac dich vu , tién ich tdi nguoi dan va doanh
nghiép, gop phan nang cao chat lugng cudc séng va ting nang lyc canh tranh ciia nén
kinh té. Déng thot st dung dit li¢u thu thap duogc tir chinh cong déng dé lién tuc hoan
thién cac chinh sach, dich vu cong ctia thanh phd , dap tng ti da cac yéu cau cua dai bd
phan nguoi dan va doanh nghiép . Theo Chu tich Uy ban TU MTTQ Viét Nam, hién nay,
nhiéu quéc gia trén thé gidi da va dang xay dung va phat trién cac do thi thong minh:
Lién minh chau Au, My, Canada, Tay Ban Nha, BDan Mach, Trung quéc, Singapore, An
Do, Nhat Ban va Han Qudc...

Trong 5 ndm gan day, cac dy an trién khai “thanh ph thong minh” da va dang dugc

thuc hién trén thé gigi. Mot trong nhitng hinh miu 14 Barcelona (Tay Ban Nha); ¢ day
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ngoai viéc thuc hi¢n viéc két hop gifra 1ap ké hoach do thi, nghién ctru sinh thai va cong
nghé théng tin dé dam bao mang lai nhitng 1oi ich ciia cong nghé cho moi ho dan trong
TP va cai thién chét lugng cudc sdng cua ngudi dan, ho con phét trién cac chuong trinh
dé 1am cho hoat dong cta cac co quan nha nudc tré nén minh bach v6i nguoi dan. Hay
nhu Rio de Janeiro (Brazil), sau tran lut 16n lam chét hon 100 ngudi vao nim 2010, ho d3
thiét lap mot hé théng co1 bdo dong dya trén thong tin thu thap tir phan tich luong mua tai
cac diém cua TP dé dua ra nhimg canh bao kip thoi. C6 thé noi da phan cac TP trén thé
gidi xay dung “thanh phd thong minh” dya trén cac giai phap cong nghé dang c6 trén thi
truong dé xdy dung TP ngdy cang trd nén “thong minh”. Tir d6, cac TP xdy duyng mot
giai phap tong thé dé két ndi cac giai phap hién tai. Va VN ciing khong nam ngoai xu thé
d6, ghép cac giai phap don 1¢ thanh mot giai phap tong thé (unique platform).

Thuc té 1a nguoi ta di bat tay vao xdy cac thanh phd tuong lai tir lau. Mot vi du 1a
thanh phd New Songdo City ciia Han Quéc véi vién gach dat mong dau tién vao nim
2003, va hom nay da c6 hon 20.000 cu dan. Hay thanh phé Fujisawa Sustainable Smart
Town, mot khu dan cu mang tinh mé hinh tai ngoai 6 Tokyo, noi sinh séng ctia khoang
1.000 ho gia dinh tinh dén ndm 2018. O chau Au cho dén nay chi tap trung tich hop cac
yéu td ctia Thanh Phé Thong Minh vao do thi tdn tai sin, vi du nhu Amsterdam Smart
City hay Smart City Vienna.

Dy 4n Thanh Phé Thong Minh quy mé nhit & Puc 1a Telekom-City
Friedrichshafen, thudc tiéu bang Baden-Wiirttemberg. Trong giai doan dau 5 niam rdi kéo
dai thém 3 niam, nguoi ta thir nghiém & thanh phd nay cic ung dung cia Thanh Phé
Thong Minh nhu “E-Government (hanh chinh dién tir)*, “E-Ticketing (vé di¢n tur trong
giao thong)“ va khong gian séng két mang ludi. Dy an két thuc thang 2/2015 va c6 nhiém
vu minh chtng cac hé qué cta cong nghé thong tin va truyén thong cach tan.

Nhiéu cong ty 16n thiic ddy chu dé Thanh Phé Thong Minh tir may nim nay. Viéc
hoan thién k¥ thuat cia New Songdo City do Tép doan cong nghé Cisco dam nhiém;
Fujisawa Sustainable Smart Town dugc xay dung bdi nhom 18 hang do Panasonic chu
dao. Tap doan cong nghé Siemens ctia Ptrc tham gia dy an Thanh Phé Sinh Thai Masdar

& Céc Tiéu vuong qudc A rap Thong nhat. Ca trong Hoi dong Thanh phé thong minh &
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Lién minh chau Au — 13 noi quyét dinh vé chinh sach EU va hd trg tai chinh — ciing ¢
mat dai dién cac cong ty.

Trén thyc té, cac qudc gia c6 trinh do IT phat trién cling 1a nhimg qudc gia c¢6 nhu
cau, c6 kha niang dé trién khai thanh phd thong minh. Chang han, tai M, ngay tir dau
nim 2009, ngay sau khi nham chirc, Téng théng My Barack Obama di c6 cudc gip gd
v6i ong Sam Palmisano ctia IBM - Giam ddc diéu hanh khi d6 cioa Tap doan IBM. Tai
bubi gip g& ndy, IBM di chinh thirc dua ra khai niém "Hanh tinh théng minh" va dé xuét
v6i Chinh phit M§ mot Dy an dau tu xdy dung ha ting thong tin thong minh thé hé méi.
Chi 8 thang sau, thang 9/2009, IBM va thanh phé Dubuque, bang Iowa cing dua ra tuyén
b s& x4y dung thanh phd Dubuque tré thanh mot thanh phé thong minh dau tién & My.

Tai Lién minh chau Au, tir nim 2007, Lién minh chau Au (EU) di dua ra va bat dau
thuc hién mot loat muc tiéu xay dung thanh phé thong minh. Ti€u chi danh gia cia EU
d6i voi thanh phd thong minh bao gdm 6 phuong dién 1a: Kinh té thong minh, méi trudng
thong minh, quan 1y thong minh, giao thong thong minh, cudc séng thong minh va con
ngudi thong minh. Cac két qua danh gia cho thdy, Thuy Dién, Phan Lan, Ha Lan,
Luxembourg, Bi va Ao c6 nhitng thanh ph6 c6 mirc d6 thong minh kha cao. Nhitng kinh
nghi¢m cua cac nudc EU trong viéc cdi thién giao thong, ting cuong s dung nang luong
tiét kiém va hiéu qua 1a nhitng bai hoc b ich ddi véi cac qudc gia khac.

1.2 Cac van dé dit ra dé xay dung do thi thong minh

Kinh phi

Du nhin nhan xay dung d6 thi thong minh 1a mot yéu cau cip bach, nhung ngan
sach cho dé an nay 1a bai toan gy dau dau dbi v6i nhiéu 1anh dao. Tuy nhién, nhiéu
nguodi cling bay to sy lo ngai vé phuong an tai chinh cho dé an nay. “Tién ddu ra?” 1a
cau hoi duogc mot sd dai biéu dit ra tai cude hop. Theo chu truong cua Chinh phu, VNPT
dap mg cac mo hinh hogp tac, tir chia khoa trao tay, thué dich vu cong nghé thong tin dén
hop tac cong tu (PPP). Dé trién khai Smart City s& c6 thé phai ap dung ca 3 mo hinh noéi
trén mot cach linh hoat, tiy thudc vao timg giai doan va ngudn lyc cua cac bén. Tuy
nhién, s& uu tién trién khai theo mo hinh ma kha niang thu hoi vén nhanh nhat, trong d6

c¢6 hop tac cong tu. Trong hoan canh & VN, ngudn vén danh cho viéc xay dung “thanh
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phé théng minh” chwa duge dit 1én wu tién. Day ciing chinh 13 kho khan va thach thirc
khi trién khai, tuy nhién néu nhu ching ta quyét tim, cung cap cac dich vu that su c6 ich,
gitip cho viéc quan 1y TP hiéu qua, nang cao doi song cua nhan dén, tao diéu kién cho
doanh nghiép phat trién thi viéc nghién ctru dua ra mot dé an kha thi 1a rat can thiét.

Tiéu chi 1: Kinh phi: “Theo ddnh gid ciia ching t6i, viéc xdy dung dé xudt cdc

dé tai/dw an cho chwong trinh do thi thong minh dot phd ciia thanh phé can xem xét

nghiém tic yéu té kinh phi, trong dé cé viéc danh gia tham dinh yéu t6 kj thudt va

hiéu qud van hanh ciia d@é tai, dy dn do thi théng minh truée khi trién khai, nham

gidm thiéu dén mirc thap nhat chi phi trién khai giai phdp.”

Cong nghé nao dugc sir dung trong do thi thong minh

Theo khuyén cao ctia hang nghién ctru Machina Research, dé c6 thé xdy dung va
van hanh c6 hiéu qua mot thanh phd thong minh theo dung nghia ctia n6 thi ngay tir dau
chinh quyén thanh phd va cac di tac cong nghé can phat trién va lya chon cac giai phap

dat chuan Internet of Things-IoTs. Boi 18, trong trudng hop nguoc lai, tirc 1a chinh quyén

thanh phd 4p dung trién khai giai phap IoTs phan manh va phi tiéu chuan (Non-
Standardized) thi viéc van hanh cling nhu mutc do két nbi gitta cac thanh phan trong hé
thong thanh phd thong minh s& khong mang lai két qua nhu mong mudn ban dau. Trong
truong hop nay, viéc phai d6i mit v6i cac rui ro tai chinh va ldnh phi nhan luc 1a diéu kho
tranh khoi. Hinh 1 minh hoa y tuong xay dung thanh phd théng minh st dung cong nghé

[oTs va dién toan dam may (Cloud computing).
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Hinh 1. Cong nghé loTs va cloud computing phuc vu xdy dung do thi thong minh.

Chang han, theo udc tinh cia Machina Research, néu sir dung céc giai phap IoTs
phi tiéu chuan thi chi phi cho viéc trién khai cac thanh phd thong minh trén toan cau co
thé 1én t6i con s6 1,12 nghin ty USD téi nam 2025. Trong khi d6, néu sir dung cac giai
phap IoTs dat chuén thi con s6 chi phi nay chi 1 781 ty USD, tic 1a gitip cac chinh quyén
va qudc gia tiét kiém duoc 341 ty USD, twong duong 30% chi phi ban dau. Ngoai tiét
kiém tai chinh, moi trudng IoTs dat chuan con gitp lam ting 27% luong thiét bi két ndi
hang niam trong pham vi thanh phd thong minh. Va diéu nay gitp thuc ddy va mé rong
viée str dung cac ing dung cua thanh phd thong minh. Hay n6i don gian hon 1a thanh phd
thong minh gitp cai thién, ning cao trai nghiém va chat luong cudc sdng. Ciing theo
Machina Research, ngoai kha ning hd trg mang IoTs chuan, cac thanh phd thong minh
con phai co kha niang tuwong thich, két hop v&i nhiéu hé thong IT khac, theo ca chiéu doc
va chiéu ngang. Néu dam bao duoc tiéu chi dat chuin va twong thich cong nghé thi ngoai
viéc hoan toan c6 thé dap tng cac muc tiéu dé ra, viéc xay dung thanh phd théng minh s&

khong con 13 nhitng dy 4n dat tién va kho kha thi nira.

Ngoai ra, thanh phd thong minh 1a thanh phd dung cdng nghé dién todn dam mdy

(Cloud computing) va CNTT thé hé méi dé quy hoach d6 thi, sit dung cac cong cu cua

CNTT va truyén thong dé thu nhan, phan tich va tich hop thong tin dé van hanh thanh

phd, hd tro cudc song cia ngudi dan, biao vé moi trudng, gilt an toan cong dong, phat
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trién cac dich vu d6 thi va dap tng cac nhu cau khac mot cach thong minh, gitip cho nén
kinh té d6 thi ting truong, duy tri tién bo xi hoi va phat trién bén virmg. Hién nay, phat
trién thanh phd thong minh dang dwoc nhiéu nudc trén thé gidi quan tim va try thanh mot

xu hudng canh tranh gitra cac nuoc.

Tiéu chi 2: Cong nghé: “Theo danh gia cua chung toi, xay dung do thi thong
minh gdn lién véi viéc sir dung cong nghé Internet of Things-IoTs va dién todn dam
may (cloud computing) hién dai. Trong khi cong nghé IoTs véi rat nhiéu chudn giao
tié}) hé tro da dang, da s6 cdc thiét bi dau cudi hién nay phuc vu thu thdp dir liéu,
gidm sdt, céng nghé dién todn dam mady (cloud computing) la mét nén tang hoan
hao phuc vu tinh toan, tich hop dich vu va mang Internet. Ngoai ra, nham lam chi

b

cong nghé, cdc nén tang ma nguoén mo nén dwoc wu tién lya chon trién khai.’
1.3 Cac cong nghé IoTs lién quan dé xay dung d thi thong minh

Trong viéc phat trién cac (mg dung IoTs va cac giai phap IoTs phuc vu xay dung do
thi théng minh, do sy da dang cua cac chuan IoTs hién nay va thuong xuyén c6 nhiing
tiéu chudn moi xuét hién, ching t6i hudng t&i viée phat trién cac tng dung va giai phap
IoTs sé& tuan tha nghiém ngit cac quy dinh quy trinh trong cac to chirc qubc té co uy tin,
dé ting su twong thich va portability. Mot s6 bd tiéu chudn quy tic co thé liét ké dudi
day:

- Open InterConnect Consortium (OIC)* Hiép hoi két ndi md OIC 1a mét td chirc phi
loi nhuan & bang Oregon (M¥), duoc thanh 1ap bai cac cong ty cong nghé hang dau
nhu Intel, Samsung, Dell, Atmel, Broadcom va Wind River, voi muc ti€u xac dinh cac
yéu cau két ndi va dam bao kha ning twong tac ctia hang ty thiét bi tao nén "Internet
ctia van vat" (Internet of Things - IoTs). Bén canh d6, OIC du dinh cung cap cac chi
dan k¥ thuit, bd sung mid ngudn md va chuong trinh chimg nhan (certification
program) cho cac thiét bj két ndi khong day. Hinh 2 dudi day trinh bay luge d6 quy
chuén k¥ thuat caa OIC.

*http://openinterconnect.org/
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AllSeen Alliance®: nhém cac cong ty cong nghé gdm Haier, LG Electronics,
Panasonic, Qualcomm, Sharp, Technicolor, Silicon Image va TP-LINK. Lién minh
nay da co dén 51 thanh vién bao gdm Microsoft, cing phdi hop véi du 4n ngudén mé
AllJoyn ciia Qualcomm d¢é trién khai khung ha tang nén IoTs dau tién.

- IEEE 802.15.4%/802.15.1°/802.11° Working Groups

- Internet Engineering Task Force (IETF 6LowApp’/ROLL?)

- ZigBee Alliance’

- IPSO Alliance™

- IEEE 1451"", HART/WirelessHART"?

- European Sensor Network Architecture (ESNA)"

- IETF 6LoWPAN'*, ulP"’/uIPv6'®

- Céc dinh chuan va lién minh céng nghé vé Smart City: ISO 37120, ISO/TR 37150,
ISO 37101, ISO 37102, ISO/TR 37121, ISO 37151, ISO 37152.

SECURE @
RELIABLE @

*https://allseenalliance.org/

*|EEE 802.15 WPAN™ Task Group 4 (TG4), http://www.ieee802.0rg/15/pub/TG4.html

> |EEE 802.15 WPAN™ Task Group 1 (TG1), http://www.ieee802.0rg/15/pub/TG1.html

®|EEE 802.11TM WIRELESS LOCAL AREA NETWORKS, http://www.ieee802.org/11/

7 |ETF. 6LowApp Charter: http://trac.tools.ietf.org/area/app/trac/wiki/BarBofs/IETF75/6LowApp

® |ETF. ROLL Charter: http://www.ietf.org/dyn/wg/charter/roll-charter.html

? ZigBee Alliance, http://www.zigbee.org

'%IPSO Alliance: http://www.ipso-alliance.org

"' NIST. How can IEEE 1451 be applied?http://ieee1451.nist.gov

2 HART Communication Foundation. Wireless HART
Technology.http://www.hartcomm.org/protocol/wihart/wireless technology.html

BEuropean Sensor Network Architecture (ESNA):http://www.sics.se/esna

" |ETF. IPv6 over Low power WPAN (6lowpan):http://www.ietf.org/dyn/wg/charter/history/6lowpan-
charter.2008-10-08.20.html

>5/cS. The open-source ulP TCP/IP stack: http://www.sics.se/~adam/uip

185)CS. ulPv6 in Contiki: http://www.sics.se/contiki/current-events/uipv6-contiki-is-ipv6-ready.html
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Hinh 2. Luwoc d6 quy chudn ky thudt ciia OIC.

Téc do tang truong nhanh chéng cua Internet of Things hién nay ciing dem dén
nhiéu thach thuc 16n. S6 luong céc thiét bi duge tao ra nhiéu bao nhiéu thi sy mong doi
cua khach hang cho cac két ndi, hiéu suét nang lugng, tinh tin cay, dé su dung va két cAu
s& cang ting cao. Cac thiét bi dién tir khong chi phai duoc cai tién dé dem lai hiéu ning
cao ma con phai co tinh hip dan. Va tat nhién, tat ca cac tinh ning vuot troi va hinh thirc
bit mét d6 phai di cung vé6i gia ca hop 1y. Dudi ddy la mot sé déic diém kj thudt ma
chung toi xem xét:

Phian mém: Trong quy trinh phirc tap cta viéc thiét ké va dong goi mot hé thong
IoTs, phan mém thuc sy dong vai trd quan trong qua viéc hd trg day du cho toan bo vong
doi phat trién cta san pham. Cu thé, phadn mém c6 thé hd trg mot cach hoan thién cho chu
trinh thiét ké cac thiét bi cong nghé cao, bao gém mach tich hgp (ICs) va phan mém
nhiing. Nhiing giai phap phan mém gép phan giai quyét cac thach thirc 16n cho cac nha
thiét ké cong nghé cao: cai thién tdc d6 va bang thong, toi wu cong sudt va hiéu ning, tbi
wu dic tinh dng ten, va két hop cac vat liéu tién tién. Ngodi ra, dé hoan toan lam chii
cong nghé va gia tang tinh bdo mdt ciia hé thong, ching téi huéng téi lya chon cdc thiét
bi IoTs dwoc phdt trién va hé tro béi cde nén tang phan mém ma nguén mé thong dung,

va duoc chung nhdan hodc kiém dinh boi cac to chire loTs quoc té co uy tin.

Ting toc dd va mé rong bing thong: Do sé luong cac thiét bi di dong, thiét bi
IoTs ngay mét ting nhanh nén ngdy cang nhiéu dit liéu duoc truyén va nhan, viéc truyén
tai chung can nhanh hon trén ca mang truyén thong c6 day va khong day. Ludng video,
tuong tac choi game va dich vu web tdc d6 cao dang day dén gidi han khong chi trén cac

thiét bi di dong, thiétt bi IoTs, ma con trén cac mdy chil, bd dinh tuyén va cong chia.

T6i wu niing lwong va higu suit: Mot van dé khong kém phan quan trong trong
cong nghiép cong nghé cao 1a quan 1y ning luong mot cach hidu qua. Dé giup giai quyét
van dé nay, cac thiét bi IoTs dugc lya chon phuc vu nghién ctr Bdo mat [oTs co hd tro
thiét ké cho cac thiét bi dién tir thong minh, hiéu suit ning lugng cao, kha ning tiéu thy
ngudn thap. Trudc day, cac k¥ thuat phan tich cac van dé tiéu thu va phan phdi ning
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luong thong qua mot cach tiép can kin, xem xét riéng & chip, ban mach va package
(nhom linh kién). Nhung hién nay, cac giai phap tiét kiém ning lvong méi thuc su hd tro
phuong phap thiét ké tich hop chip-package-system (CPS), cho phép tdi vu thanh phan
cling nhu phan tich va tdi wu dong thoi xuyén sudt toan bo hé théng. Cach tiép can nay
can bang dién thé hoat dong thip can thiét dé tiét kiém ning luong voi tinh nhat quan va
tin cay dap Gmg duoc yéu cau dé loai bo 16i.

1 LocatpataBa:
loTs Gateway LOCAL STORAGE - ocal Data Base

o I (MysaL)
N | | "
=

@ Ethernet

) & @ v www{

it'-- 2 External Data Base
[ [IP.Port]
) (mysaL)

3 party
Cloud platforms

__\-\

[i] 3G/GPRS

)

%

OpensStack l

R

<=

GIS MarT

g5 |

loTs End Devices

z/ \‘\
-~ .
" M2MPlatform ™~

-
=

.

-
~

~

A

Hinh 3. Kién triic mang tong quan ciia mot vng dung cloud-based IoTs.

Cloud-based Internet of Things: H tro kha ning phat trién va tich hop cac ng
dung va giai phap IoT vao nén tang cloud. Hinh 3 minh hoa ¥ tudng trién khai cc tng
dung va giai phap IoTs trén cloud, bao gém ha tang kién tric mang ctia mot ing dung
ToTs thuc té du dinh dugc trién khai.

1.4 H¢ sinh thai dir li€u mé phuc vu chuwong trinh do thi thong minh

Céc tinh, thanh phd thong minh thanh cong phai str dung hiéu qua tai san di liéu dé
dam bao dua ra duoc cac két qua dich vu dau ra tot hon, dua vao viéc thu thap dit liéu
toan tinh, thanh phd va kha nang tich hop dit liéu, phan tich dir liéu. Bén canh d6, dir liéu

mo 1a nén tang dé dam bao sy minh bach, sdng tao, do do6 can c6 chién lugc quan tri va
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tdi wu hoa dir liéu gifra cac don vi, cac s¢ ban nganh trong Tinh/TP, can c6 dau tu vao
vi€c quan tri dir li¢u tién tién, thu thap dir li¢u, phan tich dit liéu va cac ung dung dir li¢u
16n (big data), c6 dir liéu mo chia sé¢ dugc dé khuyén khich sy sang tao, va thong qua do
nguoi dan duoc chia sé dir liéu trong cac linh vuc then chét.

Can phai thiét 1ap cong déng dit liéu mo dé xay dung ra nhiéu dich vu méi dem lai
gia tri nhiéu hon cho ngojodi sir dung, dan dén sé cong dan san sang chia sé dit liéu cang
nhiéu, diéu nay s€ tao ra dugc cong déng dir liéu mé& cho Tinh/TP, s€ tao ra co hoi cho thi
truong moi xay dung nhiéu phuong an dé cung cép dich vu cong cho Tinh/TP.

Ngoai ra, Khi xay dung TPTM, can phai xac dinh cic chuan 4p dung c6 thé két ndi
tat ca cac ing dung thong minh thanh mot hé théng chinh thé, van hanh dong bo va hiéu
qua. Vi du dén nay ISO da co céc tiéu chudn dau tién cu thé vé thanh phd thong minh
nhoj sau: ISO 37120, ISO/TR 37150, ISO 37101, ISO 37102, ISO/TR 37121, ISO 37151,
ISO 37152... Noi dung céc tiéu chudn nay tap trung vao viéc dinh hinh va phét trién bén
vitng cong dong, doja ra céc tiéu chi danh gia chat lugng cudc séng va dich vu cung cip
cho cong dong thong qua cac KPI index (Key Performance Index). Trung tim tich hop
dir liéu cua Tinh/TP, cac hé théng thong tin va CSDL cua Tinh/TP, céng thong tin dién tir
ctia Tinh/TP 1a cac dia chi cAn ap dung dé thiét 1ap cong dong dit liu mé phuc vu cho
viéc phan tich va chia s¢ dir li¢u.

Ngoai ra, can day manh phat trién cong nghiép thong minh (Industry 4.0) st dung
cong ngh¢ thong minh 1oTs va cac tng dung thong minh [oTs trong xay dung va quan ly
d6 thi, quan 1y va phat trién du lich, cai cach tmg dung CNTT/IoTs trong viéc xay dung
cac tng dung thong minh, cung cp cac dich vu thong minh trong cac linh vuc quan 1y d6
thi nhu giao théng, an toan, y té, gido duc va du lich thong minh.

Pay manh tng dung thong minh dé giai quyét cac nhu cau birc xuc ctia xa hoi: i) co
chién lugc phat trién cong nghiép xanh dé giam thiéu 6 nhiém moéi trojong, xay dung
nong nghiép thong minh dé cung cap thuc pham sach; i) diy manh lién két ving, lién két
qudc té dé thiic day du lich, dich vu; iii) tng dung thanh phd thong minh ngay tir dau cho
hé théng diéu hanh quan 1y d6 thi mot cach hiéu qua va chi phi thap, dic biét quan ly dich

vu du lich; iv) cung cép cac dich vu thong minh cho nguoi dan, tao ra co hoi binh drfmg
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cho moi ngudi. Vi muc tiéu xay dung thanh phd thong minh khong chi 1a viéc cua
CNTT/IoTs thuan tiy, ma l1a mot phuong phap tmg dung CNTT/IoTs trén cac linh vuc
khac nhau cua doi séng kinh té x4 hoi dé cung cap cac dich vu thong minh cho nguoi
dan, cung cp thong tin c6 chiéu sau cho lanh dao ra quyét dinh théng minh hon, hd trg
tac dong dén phat trién kinh té xa hoi cua Tinh/TP.

II. Cac dinh hwéng nghién ciru tai nhém UiTiOt va gidi phap cho Smart
City tai Binh Duwong

I1.1 Cac dinh huwéng nghién ciru tai nhém UiTiOt

(Nhom nghién ciru viTior'’"

cua PGS. TS. Lé Trung Qudn tai PH CNTT)

Hién nay, chung t6i nhin thiy khuynh huéng bung nd trong twong lai gan cta cic
cong nghé méi trong linh vuc hé théng nhing mang Internet khong diy (Wireless
Embedded Internet-WEI) va Internet ctia van vat (Internet of Things-IoTs), cac hé thong
Cyber-Physical Systems (CPSes), ciing nhu viéc phat trién cic giai phap thong minh va
g dung thoi gian thuc thong minh hon vé WEI/IoTs dé ap dung trong thuc té dé phuc
vu t6t hon cudc séng cta con ngudi (dugc goi bang thuat ngit: Ambient-Assisted Living),
cho cac chuong trinh xay dung do thi thong minh (Smart City). Chinh vi vay, viéc
nghién ctru va dao tao ciia nhoém UiTiOt ching t6i dd dwoc diéu chinh theo hudng vira
dam bao tinh khoa hoc cao, 1an ung dung trong linh vuc WEI/IoTs/CPSes/Smart City.
Hinh 4 dudi diy minh hoa méi lién két gitta cac hudng nghién ctru. Ching t6i du dinh
phat trién khong nhitng tng dung ddc 1ap, ma con ca cac tng dung tich hop, nghi thirc
giao tiép, va thiét bi gia ré. Moi trudng mi ngudn mé 13 Iyra chon cua tac gia dé phat trién
do tinh uyén chuyén, ciing nhu cung cap kha ning truy cip hoan toan mi ngudn cia tng
dung va céac giao thirc giao tiép mang, qua d6 hoan toan lam chu cong nghé.

Céc linh vuc cy thé ma nhom UiTiOt tap trung hién nay bao gom:

e Phat trién kién tric va giao thirc mang IoTs/WEI/CPSes/Smart City c6 kha nang tu

cau hinh va to chuc, tiét ki€ém nang luong va tng dung ctia cic cong nghé nay

Yhttp://iot.uit.edu.vn/
Bhttps://sites.google.com/site/quanletrung/
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trong cac tng dung IoTs thong minh nhu: quan ly moi truong, nha thong minh,
canh bao chay.

e Phat trién cac thiét bi hé thong nhing IoTs/WEI/CPSes/Smart City gia ré trén cac
nén tang (platform) ma ngudén mé nhu Linux, TinyOS, ContikiOS dé sir dung
trong cac ung dung hang ngay, vi du nhu thiét bi dinh tuyén khong diy ad-hoc,
thiét bi cam tmg khong day IoTs, thiét bj RFID.

e Tai cau hinh trong mang cam bién khong diy IoTs/WEI/CPSes/Smart City nhim
nang cao kha ning thich tmg cua hé thdng trudc cac bién dbi dong (dynamic
changes) va su kién khong biét truéc (unknown events) trong méi trudng, vi du
nhu trong cac ing dung giam sat moi truong, du bao thoi tiét. Thong qua do, viéc
trién khai, bao tri hé thong s& duoc thyc hién véi chi phi thap nhat.

e Nghién ciru phat trién mdi truong, cong cu hd trg danh gia thr nghiém céc ung
dung va giao thic IoTs/WEI/CPSes/Smart City v6i chi phi dau tu va trién khai
hop 1y tai Viét Nam, cling nhu c6 thé xay dung céac kich ban vé6i sb lwong 10n cac
thiét bi, chay va kiém thir cho ra két qua chinh xéc, nhanh chdong.

e Nghién ctu cac tiéu chuian cong nghiép méi trong linh vuc
WEI/IoTs/CPSes/Smart City, cac thuc thé théng minh (Smart objects, Smart
Houses, Smart City), cac vi nghi thirc giao tiép mang (micro IP /IPv6), va cic vi
hé diéu hanh mi ngudn mo (tiny, open-sourced operating systems) danh cho cic
hé théng nhing, cac thiét bi nho vé6i tai nguyén han ché (limited resources, e.g.,
Contiki OS, TinyOS). Thong qua d6 s& phat trién cac phién ban Gng dung t6i wu
tiép theo.

Hién nay, chung t6i ciing da va dang trién khai Phong thi nghiém (PTN) IoTs/Hé
thong nhing tai B9 mon Mang may tinh, Khoa Mang may tinh va Truyén thong, thudc
Truong PHCNTT — PHQG HCM, phuc vu gidng day, dao tao nhan lyc chuyén mén cao
(k¥ su) trong linh vuc IoTs/Industry4.0, va nghién ctru chuyén sau dé phat trién va trién
khai cac giai phap Smart City. Hinh 5 trinh bay kién tric ha ting mang IoTs/Cloud
computing di dugc ching toi trién khai thyc té trong PTN dé phat trién giai phap va tng
dung IoTs/Smart City. Ngoai ra, chung t6i ciing da c6 nhitng hop tic qudc té sdu rong
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trong linh vyc Smart Houses, Smart City véi céac ddi tac quéc té tai Nhat Ban, Canada,
Nauy. Hinh 6 trinh bay mot s hoat dong hop tac nghién ctru phét trién giai phdp Smart
Houses gitra chung t6i va ddi tac tai Vién JAIST/Nhat Ban trong giai doan 2012-2015.

Internet of Things Technologies & Standards

802.11.x, 802.15.x, 802.16.x, 6LOWPAN, ulP/ulPv6
(mobile, ad-hoc, sensor-actuator, mesh, bluetooth)

Device
drivers
\ —

Security, Routing, Addressing, Internetworking Operations |
n : & Semantics
Traffic Management, Congestion Control, Load-Bala \ }
Mobility Management, Application Developmen| platforms: |
Open-

Qurce

Open-source

) Internet of
Internet: b

Qegration

s UL v ER

devices
. Routing & Mobility .
Core Internet | Internetworking | Management: N .‘S;i'::‘l’er:; ::z:' Sreitiohonss
architectures: | : RIP, OSPF, BGP MIPv4/v6, Device drivers
MPLS, G- Traffic HMIPv4/6, ST
MPLS, management & FMIPv4/6, *Tiny0S, Contiki, Linux
IPv4/1Pv6, Congestion FHMIPv4/6, iy opersting *Code distribution, re-programming
ATM, Control PMIPv4/6, systems | *Re-configuration, adaptation

SONET/SDH Network NEMO,

management 802.2 - % e *Monitoring (building, environment) e
r p *Automation control e
Internet Applications | eSmart house, smart building, smart city. e, =

Hinh 4. Cic hieéng nghién ciru vé IoTs/Smart City hién nay ciia nhém UiTiOt.
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lIdentify Mew Patterns and Define New Technical
Architectures for the Internet of Things

module 1: giam sat mai trurémg thang mink
e et

K&t ndi ha ting Cloud:
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0embps Ethernet
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ThinkPad_20
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Module 01: irng dyng théng tin di déng ad-hoc

Hinh 5. Kién triic ha tang mang IoTs/Smart City tai PTN nhém UiTiOt.

iHouse

Hinh 6. Cdc hoat déng hop tic vé Smart Houses giita nhém UiTiOt va Vién JAIST
— Nhdt Ban.
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I1.2 Giai phap Smart City nhém UiTiOt dé xuat

I1.2.1 Cac ing dung IoTs thong minh trong linh vuc nha thong minh
(Smart Houses), nong nghié¢p thong minh (Smart Garden/Agriculture), giam
sat chat hrong 6 nhiém khéong khi (Air Quality Index)

Hién nhom nghién ctru UiTiOt dd phat trién mot sé ing dung IoTs thuc té 4p dung
dugc cho cac vung do thi thong minh tai Viét Nam noi chung va Binh Duong noi riéng,
trong céc linh vuc nha thong minh (Smart Houses), nong nghi¢p thong minh (Smart
Garden/Agriculture), va giam sat chit lwong 6 nhidm khong khi (Air Quality Index).

Hinh 7-8 trinh bay kién trac mot sb Gmg dung trong cac linh virc ndy dé minh hoa.

e
Wireless sensor node
L J
p =t =
| 3 [

UiT Cloud Servers

Hinh 7.Kién tric vmg dung IoTs trong linh viee néng nghiép théng minh.
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Hinh 8.Kién tric vmg dung IoTs gidm sdt chdt leong khong khi.

I1.2.2 H¢ thong mang thir nghiém IoTs testbed trén dién toan dam may

(Cloud computing)

Hé thong ToTs network testbed duoc xdy dung 1a mot moi trudng dé co thé nghién
ctru va danh gia thir nghiém céc giai phap IoTs va tmg dung IoTs tai cac thanh phd thong
minh, do6 thi thong minh (Smart Cities) & Viét Nam véi1 céc tiéu chi:

e (6 thé hd trg danh gia thir nghiém nhiéu chuan giao tiép IoTs/Smart City (IEEE
WLAN 802.11, IEEE WPAN 802.15.4,...)

e HO trog danh gid thir nghiém cac kién tric mang IoTs khac nhau
(Mesh/Tree/Grid/Ring/Chain/Star).

e HO trg danh gia thir nghiém cac kich ban tng dung IoTs trién khai thuc té ap dung

duoc cho Smart City, sir dung céc thiét bi ToTs thuc (telosB, raspberry Pi, Adruino
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Uno R3) ¢ trong cac linh vuc thugc Smart City nhu: ) nha thong minh; ii) ndng
nghiép thong minh; iii) giam sat do 6 nhiém khong khi.

e HJ trg danh gia thir nghiém cac kich ban ung dung IoTs gia lap véi sb luong thiét
bi tham gia 16n (hang ngan dén hang chuc ngan thiét bi), trong d6 cac may 4o duoc
cap phat trén Cloud sé& gia lap thiét bi IoTs thong qua cac phan mém gia lap IoTs,
két ndi theo céc kién trac luan 1y khac nhau (Tree/Mesh/Chain/...).

e HOJ tro danh gia thir nghiém céc kich ban tng dung IoTs hdn hop, c6 yéu cau sb
luong 16n thiét bi IoTs tham gia 16n (tinh ning scalability), trong d6 sé& trién khai
mot sb thiét bi IoTs thuc, két hop véi cac thiét bi IoTs gia lap.

e MOoi trudng trién khai dé danh gia thir nghiém c6 chi phi hop 1y, thoi gian dap tng
va chay thir nghiém nhanh chong cho két qua. Hé thng dat duoc cac tinh ning
rong md (scalability), tinh ning san sang (availability), tinh tin cdy (reliability).

e Lam chu cong nghé thong qua nghién ctru phét trién cac giai phap IoTs dua trén
nén tang cac phan mém ma ngudn mo.

Hinh 9-10 trinh bay kién triic mang thir nghiém IoTs testbed ma chung t6i da phat trién va
trién khai thuc té trén nén tang dién toan dam may (Cloud computing) hién dang duogc trién khai

thuc té tai PHCNTT — PHQG HCM.
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Openstack

Network: 192.168.200.0/24
1a dia chi mang ao dugc tao
trén cloud openstack

Controller and Network node

http:/ / openstack.uit.edu.vn
10.8L_0218
. 10.81.0.0/16 }

[ ¥Z/000T8OT TG |
La]
¥

] ‘ o
-
192 168.20 218
Compute Node
10.81.0.2

Hinh 9.Kién triic mang thir nghiém IoTs testbed.

172.30.1.0/24 1.....n (n=2) 172.30.2.0/24

“Control via SSH
&  Provision Docker host as VM
« Deploy experiment scenario
to Swarm cluster User — Docker Client

Check swarm-agent health status

Hinh 10.Kién triic IoTs testbed sir dung cong nghé virtual container.
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I1.3 Giai phap tii cAu hinh (reconfiguration) dé thay doi hanh vi vng

dung IoTs thong minh tir xa

Van dé tai cau hinh trong linh vuc IoTs ap dung cho Smart City, cu thé 1a ing dung
va kién trac, giao thirc mang IoTs, trén thiét bi va tmg dung IoTs, 1a do cac nhu ciu cip
thiét sau:

e Cic thay d6i dong (dynamic changes) trong méi truong trién khai (deployment
environment), hodc cac su kién khong ludng trude (unpredicted events), do d6 tat
yéu phai thay d6i hanh vi ctia tng dung IoTs di trién khai dé cap nhat.

e Vi tri dia hinh trién khai tmg dung IoTs 1a kho thadm nhap (unaccessible), vi du bén
ngodi cac toa nha siéu cao tang (sky scrappers), trong nha may hoa chit, nha may
hat nhéan, do d6 can phat trién cac giai phap tai cau hinh IoTs dé gidm sat va thay
d6i hanh vi cua tng dung IoTs/Smart City tir xa qua cac bo giao thirc mang IoTs.

e Chi phi thu thap cac thiét bi IoTs dé tai cAu hinh, lap trinh lai thiét bi dé thay do6i
hanh vi tmg dung IoTs 1 rat 16n, vi du dé thu thap hang ngan thiét bi IoTs di trién
khai bén ngoai cic toa nha cao hang trim tang trong cac khu d6 thi/thanh phd
thong minh..., do d6 ciling can phat trién cic giai phéap tai cdu hinh IoTs dé giam
sat va thay d6i hanh vi cta tng dung IoTs tir xa qua cac bd giao thirc mang IoTs.

e Phuyc vu cac myc tiéu nam trong chuong trinh d6t pha do thi thong minh, gop phan
giai quyét cac van dé trong tAm nhim x4y dung thanh phd thong minh, bao gdm:
diéu khién giao thong théng minh, y té thong minh, giam sat 6 nhiém mai truong,
bién d6i khi hau,...

Hubng tiép cdn cia ching téi vé tai cdu hinh (Reconfiguration) dwoc trién khai
theo hai trong tam: i) vertical approach: tai cdu hinh theo kién triic I6p ciia bé giao thirc
mang; va ii) horizontal approach: tdi cau hinh véi khd néng tich hop ha tang mang vién
théng thé hé méi 3G/4G/5G. Hinh 11 trinh bay cu thé hudng tiép cdn cu thé cia ching
16i trong van dé tdi cau hinh nay. Hinh 12 mé td kich ban ching téi phdt trién va irng

dung gidi phdp tdi cau hinh cho iing dung néng nghiép théng minh.

22



Bai tham ludn tai Hoi nghi dai biéu CB-VC-NLD T ruong DHCNTT 2018

So véi cac giai phap tng dung IoTs khac, viéc ap dung k¥ thuat tai cAu hinh, tai 1ap

trinh tir xa gitp cho cac tng dung IoT trd nén linh hoat va dép tng tot hon cac nhu cu

ngay cang cao ctia ngudi dung. Céac giai phap thay doi hanh vi tng dung tir xa qua mang

gitip ngudi ding quan 1y tot cac thiét bi cam bién da phan phdi, tiét kiém thoi gian, cong

strc, tién cua dé bao tri, cﬁp nhét phién ban, di€u khién thiét bi theo ¥ muodn.
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Hinh 11. Kién tric tdi cdu hinh va ha tang mang IoTs dé thay déi hanh vi tmg dung

1oTs tr xa.
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“Garden” voi “Smart Garden”
phuong phap ti€p can gidi phap
thii edng, truyén thong tai cdu hinh Middleware

Base Station =
e j' "UAT Cloud Servers

Iy
= aa

Hinh 12. Gidi phdp tdi cdu hinh IoTs dp dung cho img dung néng nghiép théng minh.

I11. Két ludn

Bai tham ludn ndy tom tit cac cong nghé lién quan dén viéc phat trién giai phap cho
d6 thi thong minh 1a IoTs va Dién todn dam may, gidi thiéu cac san pham tng dung va
giai phap nhém nghién ciru UiTiOt da thyc hién tai DH CNTT hién nay. Trong bdi canh
KHCN dang phat trién nhanh chéng, nén kinh té dang ngay cang canh tranh, va dat nudc
dang thyc hién cudc cach mang cong nghiép 4.0, nhém nghién ctru UiTiOt cung voi
Khoa Mang may tinh va Truyén thong tai DPH CNTT d4 nd luc dong goép vé dao tao nhan
luc chat luong cao va thuc hién NCKH chuyén sau vé CNTT & TT. Chung t6i ciing
mong mudn nhan duoc cac y kién dong gop, phan hoi tir doc gia, dong nghiép, cic nha
nghién ciru, doanh nghié¢p dé nang cao chat luong dao tao, NCKH, dap ung cac tiéu

chuan qudc té thoi hoi nhap.
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