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SU DUNG CONG NGHE 5G CHO CAG THIET Bl THONG MINH loT 

1. citi tnieu cnung 
Trong nhflng nam gan flay, sd Iflgng ngfldi dung 

cac thilt bj cam tay th l he mdi ngay cang fldng 
flSo. Khdng the phfl nhan rang cac thiet bj nhfl: 
flien thoai thdng minh, fldng hd thdng minh, may 
tinh bang... dang tflng ngay thay fldi cudc sdng cfla 
ngfldi dan d mgi qudc gia tren th l gidi. Chung flua 
tdi lugng thdng tin vd cung Idn dap flng flay flfl 
nhu cau hge tap, lam viec va giJi tri cua chung ta. 
Tfl nhflng tac dung to Idn va rd rang cfla cac thilt 
bi cam tay thdng minh fldi vdl fldi sdng con ngUdl, 
mdt xu hfldng mdi flang flfldc hinh thanh tren toan 

th l gidi: thdng minh hda mgi thi lt bi va "ket m 
ehflng lai vdi nhau thdng qua kit ndi internet ~ tao 
nen kj nguyen Internet cho van vat - Internet-
Things (loT). 

loT hfla hen se mang lai mdt sfl dot pha mdi, 18 
thay fldi cudc sdng cua nhan loai; loT cho Phep^<i 
ngudi kit ndi, flilu khiln va nhan dfl lieu tfl b M 
thiet bi nao ma hg mudn, cho dfl hg flang d bat l 
ndl flau. That la thfl vi khi ban flang ngdi d ndi I f 
viec, ban van cd th l xem trong tfl lanh nha mlnhl 
thflc pham nao, khdi lugng bao nhieu, han dungl 
va tfl nhflng thuc pham ay ban nau flugc mdnf 
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nao va neu thieu mdt kg thjt bd thl ban eung cd t h l 
mua ngay tr ln chile tu lanh ma khdng can ra tdi 
silu thi. Ban cung ed the bat dilu hda, pha ca phe, 
dun nudc tam trUde khi dat chin tdi nhi. loT cung se 
giup ban theo ddi dupe trinh trang sdc khde cua gia 
dinh, cic cam biln se thu thap thdng tin sUc khde 
gdi tdi ban eung bic sT cua ban va xe cdu thuong 
se tu ddng dupc gpi tdi ngay khi can thilt. Tuong 
lai iy dang d rat gan. Thing 3/2016 hang XiaoMi 
vda gidi thilu chile ndi com diln thdng minh (Mi 
Induction Heating Pressure Rice Cooker) cd t h l kit 
ndi vdi smartphone d l hen gid nau com va bao thdi 
gian com chin. Vile nau com cung vd eung don gian 
VJ XiaoMi da nhap dd lieu cda hon 
200 loai gao va vile cda ban ehi 
la quit ma vach loai gao ban nau 
td smartphone va chile ndi com 
thdng minh niy si tU dilu chinh 
nhiet dp, lupng ndde va thdi gian 
phd hpp. Tai tri ln lam edng nghe 
CES 2016 vda qua, SAMSUNG eung 
gidi thieu chile td lanh thdng 
minh cda minh. Chile td lanh nay 
cd mot so chdc nang dac biet nhu 
kiem tra han sddung eua thdc an, cac cong thdc nau 
an tdthdc pham edtrong td. Vdi chile td lanh dupe 

kit ndi Internet, ban eon cd the 
mua thUe pham trUe tuyin, ludt 
web, xem video... Hiln tai cac 
nhi khoa hpc cOng nhU cic trung 
t im nghiin edu eda cic cdng ty 
cdng nghi Idn van dang tich cUc 
nghiin cdu va phat trien cic cdng 
nghe cda loT. Theo bao cao ve loT 
cua Bl Intelligence, trong vdng 
hai nam qua, sd Idpng eae thilt bj 
diln td mdi ddpc san xuat cho loT 
da vUpt qua mpi dng dung tich 
hpp khae (Hinh 1)[1]. 

loT da kit noi eae thiet bj lai 
vdi nhau dua tren edng nghe 
cam biln thdng minh, eae thiet bj 
nhung, edng nghe truyen thdng, 
mang cam biln, cic giao thdc 
Internet v i cae dng dyng. Khi eae 

thilt bj dupe kit ndi vdl nhau, chung cd th l thay, 
nghe, suy nghT, thUe hien eong viec bang cich chia 
si thdng tin va phoi hpp ra quylt dinh. Vdi su kit ndi 
rdng rii va hpp tic ra quyet djnh, loT ed the dupe 
dng dung trong nhieu ITnh vUc: giao thdng van tai, 
y t l , tu ddng hda cdng nghiep va Ung phd khan cip 
vdi thim hpa thien nhiln va nhan tao khi viec ra 
quylt djnh eua eon ngudi la khd khan. Hinh 2 md 
t i eae ITnh vUe dng dung eua loT, trong do moi dng 
dung trong mot ITnh vUc cu the dupc tuong tic vdi 
eae Ung dung dITnh vUc khac va trong moi ITnh vuc 
cae cam bien va cic truy xuat (actuators) giao tiep 
true t i lp vdi nhau. 

Hinh i: Suphdt triin cua ioT 

Hinh 2: Mo hinh dng dung cua loTvd liin kit cua loT 
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2. Truuin thong trong loT 
•? tudng v l loT la cdng nghe cd the kit ndi tat 

ca cac thilt bj thdng minh lai vdi nhau qua mang 
Internets vay ma viec kit ndi hay chinh la cac cdng 
nghe truyin thdng fli thuc hien flugc y tudng nay 
ludn flugc xem xet tdi flau tien khi ta ndi tdi loT. 
Truyin thdng la mdt trong cac thanh phan co ban 
va quan trgng bac nhat cfla mgt he thdng loT. Be 
hilu rd hdn v l y nghia va chflc nang cfla loT, ta can 
xem xet tdi cac thanh phan cfla mdt he thdng loT 
hoan chinh (Hinh 3) 

Khdi truyin thdng trong loT fldng vai trd kit 
ndi toan bd cac fldi tugng cfla loT va truyen tai dfl 
lieu tfl cac cam bien tdi bd phan tinh toan. Mdt he 
thdng loT tien t i ln fldi hdi khdi truyin thdng phai 

cung cap dfldc mdt sd ki t ndi dfl Idj 
fli vd sd cac thi l t bj thdng minh com 
kit ndi va tdc fld cfla ki t noi cQng p h | 
flap flng flflgc nhu cau cCia ngfldi dff 
Trong thdi flilm hien tai mdt sd cdi 
nghe truyin thdng quen thuoc cd t 
flugc sfl diing cho loT la WiFi, Bluetooi 
IEEE 802.15.4, Z-wave va LTE-Advanc# 
NgoJI ra, loT cdn sfl diang mdt sd con 
nghd truyin thdng khac nhu RFlD, N | 
va UWB (Ultra-wide bandwidth) [2). 

RFID ( Radio Frequency IdentificattS 
la cdng nghe nhan dang tan sd sdng ^ 
tuyin. Mdt he thdng RFID gdm the RFgi 
dugc gan mdt con chip flon gian hop 
mdt ma djnh danh fli cung cap danh t lh^; 
cho cac fldi tugng. DSu dgc the se t n j y ^ 
mdt tin hieu truy van vao the va se nhS| 
lai phan hdi tfl the. Cac phan hdi nay st 

flflgc cap nhat vao co sd dfl lieu cua he thdng. Sau ^ 
CO sd dfl lieu se dugc kit ndl vdl trung tam xfl ly J 
xac fljnh cac fldi tflgng dfla vao ma flinh danh.1aiit 
boat fldng cua he thdng nay cd th l tfl 10 cm cho tdi 

200 m. 

NFC (Near-Field Communications) la cdng ( 
kit ndi khdng day trong pham vi ngan NFC t 
phat tri ln dfla tren nguyen ly nhan dang b&r' 
hieu tan sd vd tuyin, boat fldng d flai bara 
13,56 IVlHz va ho trg tdc fld truyin tai flu lieu J 
424 kbps vdi khoang each la vai chuc cm t ^ 
NFC flang flugc flng diing trong nhieu llnh Vij 
thanh toan, thflong mai flien tfl, chia se thon^ 

UWB hay cdng nghe truyin thdng khd 
bang rgng cho phep t ^ 
dfl lieu trong pham vi n 
ti§u tdn it nang IflO 
bang thdng rdng va t ^ 
cao. Hien nay, cdng 

. X ^ ^ ^ a ^ ^ ^ nay flang fluoc flng 
^ ^ " ^ ^ ^ rat nhilu fle kit ndi c a ^ 

biln vdi nhau va vdi bd p 
xfl ly. 

mnh3:Cdcthunhph6ncdalaT Cac cdng nghe nay h ^ 



tai vin cd the dip Ung tdt nhu ciu trao ddi cda loT 
khi ma sd lupng cic thilt bj thdng minh chua nhilu, 
cdng VI vay ma lupng dd lieu td cic thilt bj niy gdi 
tdi cic thi l t bj thong minh cam nay eung han chi. 
Nhung ve lau di i , vdi tdc dp phat trien chdng mat 
cac dng dung cung nhu thilt bj loT, can phii cd 
cdng nghe truyen thdng mdi di cd the dap Ung tdt 
hdn yeu cau cua loT. 

3.TPUv£ntlidng5GGhoioT 
Cdng nghi 4G (LTE-advanced) la cdng t i ln t i ln 

nhlt cda hiln tai ehi cd the kit ndi dupe 600 thilt bj 
cCing luc tr§n mot cell trong khi do, tuong lai, loT can 
k^ ndi hang ngan thilt bj trong mdt khdng gian 
tuong tu. Vdi loT lupng dd lieu can trao ddi la rat Idn, 
dae bilt la dd lieu do ve bp phan tinh toin va thiet b| 
cam tay eua ngudi dung, toe dp 150 Mbps eua hiln 
tai khd cd the dip dng dupc ylu cau do. Vi vay can 
phai tim ra mot cong nghe mdi cd th l dip dng dupc 
nhdng ylu ciu eua loT. Ldi giii hpp ly nhat cho bai 
toin trln do ehinh la 5G (mang truyin thdng khdng 

day t h l he thd nam) vdi nhdng kha nang vupt trdi, 
5G hda hen se la cdng nghe phu hpp nhat cho loT. 

a. 5G - tdm nhin va hudng phat trien 

Cdng nghe 5G ma hien dang dupe gidi edng nghe 
trln th l gidi hudng tdi vdi 8 yeu eau duoc dat ra nhU 
sau [2]-[4]: 

- Toe dp truyin dd lieu thuc t l dat 1 -10 Gbps, gap 
10 l̂ n 4G v i gip hon 400 lan so vdi mang 3G hien tai 
dang dupcsd.dung tai Vilt Nam. 

- Thdi gian tre 1ms: dp tre nhd chi bang 1/10 dp 
tre cda 4G. 

- Sd dung bang tan cao: truyen dan tai bang tan 
eao, tan dung nhdng tan sd trUdc diy cdn chUa 
dupe sd dung nen bang thdng cua bang tan khdng 
bj han ehl. 

- Sd Idpng thiet bj kit ndi Idn: vdi bing thdng 
khdng han chi, 5G cho phep hang nghin thilt bj kit 
ndi cung luc. 

Tieu hao it nang lUpng: t i l t kiem 90% nang 
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lugng so vdl cac cdng nghe pho biln hien tai. 

- Nang cao thdi Iflgng pin cua cac thilt bj cam 
tay: giflp cac thilt bj cam tay cd thdi Iflgng sfl dung 
dai hgn. 

- Kha nang triln khai thanh cdng flat tdi 99,99%: 
vdi nhflng nghien cflu va thfl nghiem mdi flay tren 
t h l gidi thl khJ nang tri ln khai thanh cong 5G la 
chac chan. 

Hinh 4: Cong nghivd ilng dung tmng he thong mang ichong ddySG 

Hinh 4 th l hien cac flng diJng cfla 5G tao nen 
mdt he thdng 5G hoan chinh. lot la mdt thanh phan 
khdng th l thilu trong fld. H cap fld mang, cac yeu 
cau flat ra vdi SG la tdc fld mang, do tre thap va nang 
luc Idn fli cd t h l kit ndi lugng thilt bj Idn. Nhin tfl 
mat quan ly mang, 5G can cung cap djch vu kit ndi 
fldng thdi gifla co sd ha tang flien toan flam may va 
ngfldi dung. Tren t h l gidi, fla cd mgt sd thfl nghiem 
v l 5G d quy md nhd cho thiy kha nang triln khai 
mang truyin thdng khdng day th l he thfl 5 la rat 
cao.Tuy nhien van cdn mdt sd van fli can gISI quylt 
de dua 5G flIn vdi thuc t l . Hien tai, cac nha phat 
triln v^n flang tich cue nghien cflu fli cd the tri ln 
khai mang 5G vao nam 2020. 

b. 5G cho thiet biioT 

Do cd nang li/c vugt trdi nen chac rang khi flflgc 
triln khai, 5G cd th l flfldc stt dung trong rat nhilu 
cdng nghe khac nhau nhu D2D, M2M, smart home. 

smart city, smart grid,... la chile chia khoa cho r 
nhilu cdng nghe mdi. Trong nhflng cdng "9^^ 
loT la cdng nghS flang flflgc mong floi nhat 8 3 
mdt khi h6 sinh thSi loT flflgc hinh thanh, thMiol 
lam thay doi hoSn toan phong each sdng cfla ri 
loai. 

Cac thilt bj loT sfl flung 5G trong tflong laî S 
budc phSI boat fldng t?i cac bang tan cO bSn cOâ ^̂ ^ 
la 28 GHz/ 38 GHz/ 60 GHz. Tjn sd milimet aSu fl^ 

cfla 5G flflgc thdng qua la bSngii 
60GHz flfldc sfl dung trong linh v 
cdng nghiSp, khoa hoc va y l l l 
flflgc chuan hda thanh cac chil ' 
IEEE 802.11ad, IEEE 802153c^ 
ECMA-387 [5]. Hien tai chfla cd o 
nghe nao sfl diJng cac bang t in ti 
tren. Vi vay, cac bang tan nay co* 
cung cap tan sd cho hang tneu thi^ 
bj loT kit ndi Internet Viec dung caT 
tan sd nay cflng gdp phan sfl dung 
hieu qua ngudn tai nguydn tan sd 
khi ma cac bang tan thap hiSn nSt/ 
dang bj chilm dung bdi rat nhiffl 
cdng nghe khdng day khac Cura 

do chua cd cac flng dung dflng tdi nhflng tani 
cao nay nen bang thdng cfla 5G hiSn tai khdnff 
ban che. Chinh vi t h l loT sfl dung truyin thong | 
se cd tdc fld truyin dfl lieu rat cao. BSy flflOc cq 
tac dgng Idn nhat khi cac thi l t bj loT sfl dung ccB 
nghe 5G trong tflong lai. 

Tuy nhien sfl dung cac tSn sd cao cua cdng n^ 
5G cho loT lai dSn tdi mdt thach thflc mdi suy h | 
trSn fludng truyin cang Idn khi sfl dung cactan^ 
cang cao dan den tam phfl sdng cfla tram gdc t r o ^ 
loT cung kha nhd. Nhflng fli xuat moi flay flUOc flj 
ra fli md rdng vflng phfl sdng cfla loTvdi giSi p1™ 
triln khai them tram chuyin t i lp va cdng ngW 
truyen thdng trflc t i lp tfl thi l t bj tdi thiet bi (D2B 
[6]. 1 

Sfl dung cac tram chuyen t i lp la chia khoa cm 
cdng nghe 5G. Trong mang di fldng truyen thdra 
moi cell t i bao flugc phfl sdng bdi mot tram gffl 
(BS).Vdi cdng nghS 5G, cac tram chuyer np (RS)^ 
dugc flat tai ben trong va ben ngoai vun , hu song 
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cua BS. Khi RS dat ben ngoai vung phu sdng cda BS 

se giup m d rdng vung phd sdng eua cell. Cdn khi RS 

daac dat ben trong vung phu song cua BS se gdp 

phan phan chia ganh nang mang cung tram gdc va 

BS tao ra c i c k i t ndi da dUdng (multipath) tang sdc 

manh k i t ndi gida eae thiet bj t rong cell. 

Cdng nghe t r u y i n thdng true t i l p tU t h i l t bj tdi 

t h i l t bj (D2D) cho phep truyen d d lieu true t iep gida 

2 t h i l t bj d pham vi gan ma khdng can tdi su tham 

gia eua BS. Cdng nghe nay cho phep giam dung 

lupng p h i i truyen t i i qua c ic t ram ma lupng d d 

lieu can t r u y i n van dupc d i m b i o . Trong loT, mat 

dp t h i l t bi ed d moi cell l i rat Idn vl vay D2D eung 

gdp mot phan khdng nho v i o h i l u n i n g ehung cua 

ca he thdng. Viec sd dung D2D khdng chi g iup t i l t 

kiem nang lUe he thdng ma cdn gdp phan giam 

thieu dp tr§ khi t r u y i n thdng t in gida hai t h i l t b| va 

dem lai kha nang b i o mat td t hon khi t r u y i n thdng 

qua Internet. 

Thach thdc to Idn cda c ic t h i l t bi loT khi dung 

cong nghe 5G chfnh la van de b i o mat thdng t in. Mdi 

trudng truyen dan khdng d i y von la mot mdi trudng 

ed tfnh bao mat thap. Trong loT, hang trieu t h i l t bj 

se dupe k i t noi Internet qua mdi trUdng nay, vdi so 

Idpng thiet bj Idn v i rat nhieu k i t ndi da dUdng nhu 

vay se kh i l n eho v i l e b i o mat thdng t in t rd nen khd 

khan hon nhieu lan. Thuc t l nay dat ra y l u cau cho 

cau true cua 5G trong tuong lai phai bao ve dagc cac 

dd lieu ea nhan ma van d i m b i o chi phf hpp ly cho 

ngUdi dung. Trong thdi gian tdi eae nha nghien cdu 

se can phai bat tay vao g i i i quyet eae van de ky thuat 

cudi cung nay de dUa 5G tdi vdi thue t l . 

Nhuvay, vdi Id tr inh hien thUe hda 5G tren the gidi 

vao nam 2020, xu hUdng 5G hda c ic t h i l t bi loT se 

dUa den su cudc bung nd mdi ve c i c thiet bi thdng 

minh. Su bung nd nay dupe dU b i o edn manh me 

hon c i cudc each mang v l t h i l t bj cam tay da dien 

ra, bdi le t rong thdi gian td i c i c t h i l t bj loT se gia 

tang vdi sd lupng Idn hon rat n h i l u lansd iupng eua 

eae t h i l t bi di ddng hien nay. Do nhu cau thUc te v l 

c i c t h i l t bj loT la khdng h i nhd, chfnh vl t h l , nhdng 

nam td i d i y se la nhdng n i m chay dua eda c ic h i n g 

cdng nghe Idn cung nhu c ic nha cung cap dich vu 

vien thdng d l ddn dau xu hUdng n iy . 

W 

a. Ket luan 
Cdng nghe 5G v i loT se thay doi hoan toan 

Internet trong nhdng nam tdi . Internet se khdng chi 

tdi tdng ngdi nha nhd hien tai ma Internet vdi 5G 

va loT se tdi tdng do vat trong ngdi nha tuong lai 

dem lai nhdng t i l n tfch to Idn cho cudc sdng cua 

con ngUdi v i se lai mot lan nda thay doi cuoc sdng 

eua chung ta nhu nhdng gl ma Internet da tdng lam 

dupc. @ 
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