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Tém tit: Bai bao nay trinh bay vé mot dé xuit xay
dung hé théng loT dya trén modul nRF2401 sir dung
trong viéc truyén thdng tin khdng day giita 1oT node va
loT gateway. Bai bao ciing dé cap dén nhitng han ché cua
modul nay va trinh bay giai phap tng dung ma sua 15i
Reed-Solomon két hop véi mot s6 bo ma khac dé nang
cao chat lugng duong truyén vo tuyén thdng qua viécstra
15i, khdi phuc ban tin thu sai hoac mét g6i trong qué trinh
truyén dan.
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. MO PAU

Khéi niém Internet van vat (loT - Internet of Things)
do Kevin Ashton lam viéc tai Procter & Gamble, sau nay
& Trung tdm ID ty dong thudc Bai hoc MIT, gidi thiéu
vao ndm 1999. Kevin Ashton da dwa ra cum tr Internet of
Things nham dé chi cac dbi twong c6 thé duoc nhan blet
cling nhu sy ton tai cua chung[1].Nam 2013, t6
chtac Global Standards Initiative on Internet  of
Things (1oT-GSI) dinh nghia IoT la “ha tang co s¢ toan
cau phuc vu cho xa hoi thong tin, hd tro cac dich vy (dién
toan) chuyén sau thdng qua cac vat thé (ca thuc 1an 40)
duoc két no6i véi nhau nho vao cbng nghé thong tin va
truyén thong hién hitu duoc tich hop” va véi muc dich y
mot “vat” 1a “mot tha trong thé gidi thuc (vat thuc) hoac
thé gioi thong tin (vat 40), mavdt do co thé dugc nhan
dang va duoc tich hop vao mot mang lugi truyén
thong”. Hé thong loT cho phép vdt dugc cam nhan hodc
dugc didu khién tir xa thong qua ha tang mang hign
hitu, tao co hoi cho thé gisi thuc duoc tich hop truc tiép
hon vao hé thong dién toan, h¢ qua la hi¢u nang, do tin
cay va loi ich kinh té duoc tang cuong bén canh vigc giam
thiéu sy can du cua con ngu’O’l Khi IoT dugc gia ¢d cam
bién va co cdu chip hanh, cong nghé nay tro thanh mot
dang thuc cuahg thdng ao-thyc véi tinh tong quéat cao
hon, bao gdm luén ca nhiing cong nghé nhu dién ludi
thdng minh, nha may dién ao, nha thong minh, van tai
thdng minh, néng nghiép théng minh va thanh ph thong
minh. Mai vt duoc nhan dang riéng bigt trong hé thong
dién toén nhang va cd kha nang phoi hop vaéi nhau trong
cung ha tang Internet hién hitu[2], [3].

DPén niam 2016, ToT khéng dinh dugc budc tién cua
minh nho su hoi tu clia nhiéu cong nghg, bao gom truyen
tai vo tuyén hién dién day dac, phan tich dit liéu thoi gian
thuc, hoc may, cam bién hang hda, vahé thong
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nhing. Diéu nay ¢6 nghia 1a tit ca cac dang thuc cua hé
thong nhlng co6 dién, nhu mang cam bién khong day, hé
thdng diéu khién, tuy dong hoa déu dong

gop vao viéc van hanh Internet van vat. Mé hinh co ban
cua hé thong IoT nhu thé hién trong hinh 1.1, trong do6
phan truyen tin tir hé thdng cam bien hodc co cdu chap
hanh (ma c6 thé tap hop thong tin tai IoT node) dén loT
Gateway sir dung duong truyén vo tuyén.
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Hinh 1: Mgt mé hinh co ban cua hé thong loT

Vigc giam sat, thu thap thdng tin la mot phan quan
trong cua hé thong loT, trong do truyén thdng khong day
dugc su dung pho blen dé thu thap thong tin tir cac cam
bién tai dau cudi loT.CAc ky thuat truyén khong day phd
bién (Wifi, Zigbee, Bluetooth, NFC, Lora.. .)déu c6 nhing
uu diém va nhuge diém nhat dinh vé gia thanh, khoang
cach truyén dan, do tin cay, muc do phuc tap cua thiét bi
va thuat toan xtr ly,...[1], [3], [4]. Mot k¥ thuat da duoc
str dung tir lau 13 truyén dan vo tuyen (RF) tin sb c& GHz
(véi modul nRF2401) ciing c6 tiém néng 16n ung dung
cho viéc thu thap théng tin tir nhiéu dau cu0| cam bién.
Céu trdc ban tin cua nRF2401 c6 thé thay dbi linh hoat
phil hop véi viéc truyén cac thdng tin vai chiéu dai ban tin
khéc nhau va c6 tinh tly bién cao.

Tuy nhién, han ché cia modul nRF2401 la x4c suat
thu 15i thong tin khé lon, do tin ciy chua cao chinh vi vay
cho dén nay céac khuyen nghi thlet bi truyén din trong
mang khong day chua dé cap dén modul nay[l] [2], [3]
Chinh vi the, vigc nghién cau thi nghiém ma stra 16i nang
cao do tin cdy duong truyén khong day thu thap di liéu tur
cac dau cudi loT s dung module thu_phat khong day
thong dung nRF24L01 (khdng hd trg sian ma sua sai) la
can thlet mo ra kha nang tng dung va da dang ky thuat
truyen dan trong mang IoT dac bi¢t 1a huéng téi muc tiéu
g6p phan giam gia thanh san phim va ting kha ning trién
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khai rong rai hé théng 1oT vao thyc tién cho cac ung dung
phu hop.

Mot s6 loai ma stra I3i phé bién thuong duoc st dung
trong cac hé thong théng tin v tuyén bao gom ma Cyclic,
Reed-Solomon, BCH, Turbo, LDPC,...[4], [5]. Trong do,
mé& Reed-Solomon (RS) la mad kénh tuyén tinh duoc
nghién cau trong mot thoi gian dai va ang dung trong
nhiéu linh vyc cugc s6ng, dac biét trong linh vyc thong tin
va truyen thong[6] [15]. Khi két hop véi mot so by ma
khac, n6 co6 thé cdi thi¢n dang ké chat luong tin hiéu
truyen dan & cac madi truong bi dnh husng cua tap am, can
nhiéu hay bi che chan.

Bai bdo nay dé xuat mot ung dung cai tién ma Reed-
Solomon dé phuc vu viéc sira 13i trong d6 khong chi sira
13i bit ma con tap trung vao stra mét goi tin hay noi cach
khac la khoi phuc thong tin cia goi di ligu bi mat, tng
dung cho duong truyén V0 tuyen str dung nRF2401. Vigc
khao sat, danh gia vé giai phap dugc dé xuat duoc thuc
hién bang phuong phép thuc nghiém va trinh bay cu thé
trong bai bao nay.

Noi dung con lai cia bai bao dugc chia lam ba phan.
Phan 2, trinh bay co so ly thuyet va cac nghién cau lién
quan. Trong phan 3, dé& xuit cai tién hiéu qua sua 16i
thong tin cua md, khdo sat danh gla trén cac két ndi dau
cudi 10T sir dung duong truyén vo tuyén. Cubi ciing, phan
4 13 két luan cua bai béo.

II. COSO LY THUYET VA CAC NGHIEN CQU
LIEN QUAN

Trong ly thuyét ma hoa, ma Reed-Solomon la mot
mavong sira 16i tuyén tinh phat minh bai Irving S.
Reed va Gustave Solomon[10]. Bing cach thém vao t ky
hiéu kiém tra, ma RS c6 thé phat hién khong qua t ky
hiéu 16i va stra khdng qua |t/2] ky hiéu 16i. Dudi dang ma
x6a, n6 co thé sira khdng qua t ky hiéu bi x6a & céc vi tri
da biét, hodc nhan dang va sira ca ky hiéu 15i va ky hiéu
bi x6a. Ngoai ra, ma RS con hitu hiéu cho viéc stra nhiéu
bit 15i lién tiép (hay con goi la 15i cum), do mot
day b+1 bit bi 15i lién tiép chi c6 thé anh huong dén hai
ky hiéu ¢6 kich thuéc b. Tham sé t ¢ thé dugc chon tly
y tiy theo ngudi thiét ké ma trong mot gisi han kha rong.

Trong mé& héa Reed-Solomon, cac ky hiéu la cac hé s
ctia mot da thac p(x) tren mot truong hitu han. Y tudng
ban dau cia md RS la tao ran kyhi¢u ma tirk ky higu
nguan bang cach tinh p(x) tai n>k diém, truyén tai n gia tri
nay va dung ki thuat noi suy dé xay dung lai cac ky hi¢u
nguon Thay vao d6, ma RS ciing c6 thé duoc xem la ma
vong BCH (Bose-Chaudhuri- Hocquenghem) trong d6 cac
Ky hi¢u ma dugc xdy dung tir h¢ s6 cua da thuc tich
cua p(x) va mot da thic sinh. Cach nhin nay dan dén thuat
todn giai md hiéu qua do Elwyn Berlekamp va James
Massey, duoc goi lathuat toan giai ma Berlekamp-
Massey [9, 10].

A. Ly thuyét chung vé ma siza mat 1o

Mot md hinh truyén tin c6 sir dung ma hoa kénh co
ban dugc thé hién nhu trong hinh 2. Trong do, dir licu
dugc mé hda (co thé sir dung mot trong so6 cac bo ma don
glan hoic két hop mot sé bd ma, hoic sir dung cac bo ma
c6 cau trlic phtc tap hon) sau khi ra khoi b ma hda thi
tin hiéu duoc diéu ché va gm 1én duong truyén theo cac
phuong thirc khéc nhau, c6 thé st dung duong truyén co
day hozc khong day. Trén thuc té thi hé théng thong tin cd
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thé sir dung thém mat ma hoa dir lidu, cac bo tron, bo can
bang tin hiéu, tuy nhién néi dung nghlen ctu nay 1a dé
XUAt cac bo mé hoa kénh nham cai thién dé tin cay cua
duong truyén khong day nén han ché pham vi trinh bay
chi tp trung vao phan ma hda tin hiéu.
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Hinh 2: So do hé théng théng tin co ban sir dung ma héa
kénh

Trén hinh 3 1a mot mo hinh thé hién phuong thic
truyén tin co ban nhéat va hién nay van dwoc ap dung.
Trong phuong phéap nay, ban tin gdc duoc chia tach thanh
c4c goi tin Dy, Dy,..., Dy sau d6 dugc dwa dén dong goi
thém phan tiéu dé i (d¢ danh s th tu trong mg cho goi
tin) va phan kiém tra Cr (4p dung phuong phéap kiém tra

CRC).
o] . |

Hinh 3: Phurong thirc truyén tin phdt hién 16i co ban

Sau khi dong goi xong thi cac goi tin dugc phat di trén
dudng truyén (hitu tuyén hogc vo tuyén) ti phia thu. Tai
phia thu céc goi tin duoc tiép nhan va kiém tra CRC tuong
ung. V6i mdi g6i ma kiém tra CRC phat hién sai thi ngay
lap tac bi loai bo va khi d6 tuy theo phuong thic dugc
thiét 1ap, trong do hau hét la yéu cau phia phat phat lai
toan b ban tin theo cach lam duoc trinh bay & phan trén.
bay la mot han Che rat 16n khi ma duong truyén vo tuyen
thuongcd xac suét 15i bit kha cao, nhu thé s€ lam cho qua
trinh phat-thu phai thyc hién I3p di 13p lai rat nhiéu lan déi
véi mot ban tin, lam giam toc do thu phét thong tin, tiéu
ton tai nguyén mét cach vo ich. Do do, van dé cai thign
hiéu qua truyén dan la yéu ciu duoc dat ra mot cach cap
thiét.

B. Khdo sat mét sé két qua duroc cong bo

Truong hop phd bién va don giai nhat la str dung ma
phét hién 16i CRC [6], trong d6 thong tin gde dugc chiara
va dua téi cac goi tién hanh tinh CRC.Thu 15i goi nao

(CRC sai) thi loai lubn dan dén mét tai liéu nhu phan tich
trong hinh 3.

Dé cai tién nhuoc diém nay, nguoi ta sir dung thém ma
tran Cauchy két hop véi ma Reed-Solomon dé thuc hién
ma héa, giai ma swra 16i nhu trong hinh 4[8]. Cu thé, ap
dung cho h¢ thong 10T dya trén nRF2401 thi ban tin goc
duoc chia tach thanh k goi tin Dy, Dy,..., Dk (Mdi gm tin
rng véi mot tr md), sau do cic tir ma duorc nhén véi mot
ma tran Cauchy dé tao ra mot nhém n goi tin Cy, Co,...
(trong do n >k, thuong chon n la mot so nguyén 1an Cua k
va tr bang 2k trg 1én). Tiép theo thyc hién gan chi s6 (¢
tiéu d&) va ma kiém tra CRC (& cudi) cho cac goi tin.
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Thong tin goc -

Do Co
Cauchy D, _ C
matrix -

Dk Cn

Hinh 4: Mgt phurong thic truyen tin phat hién 16i si dung
mé Reed-Solomon ket hop vai ma trgn Cauchy

Phia thu chi can nhan dwoc mét lwong Ién hon k goi
khong 15i thi c6 thé thuc hién giai ma khoi phuc dir ligu.
Phuong thuc ndy phat huy toan bd uu diém sira 16i mat
goi cia ma Reed-Solomon, tuy nhién chua c6 kha nang
loai bo duoc nhwoce diém cia ma CRC 14 khi thu dugc gOI
tin, phat hién 15i 1a s& bi loai ngay, chi nhlmg g0i tin nao
khong bi 15i thi méi duoc dua vao giai ma dé khodi phuc
céc goi bi mat thong tin. Diéu d6 dwa dén mot hé qua Ia ti
¢ s6 lan giai ma, khoi phyc thanh cong ban tin khong cao
vi bat bugc can phai ¢c6 mot s6 luong lén hon k goi tin
dung thi mai giai ma, khéi phyc dir liéu thanh cong.

lIl. BE XUAT CAI TIEN HIEU QUA SUA LOI MAT
THONG TIN CUA MA

A. Bé xudt hra chon cdi tién ma

Mb hinh dé xuat nhu hinh 5.M6 hinh nay, duy tri uu
diém dugc dé xuét trong[8] va khic phuc nhuoc diém la
han ché sb lugng goi tin mang di gidi ma. Trudc tién
thong tin gdc duoc nhén v6i ma trgn Cauchy, tién hanh
mi hoa Golay, sau do tién hanh ghép goi trong do khong
su dung ma hoa CRC tai ph1a phat. Phia thu t1ep nhan
thong tin va kiém tra s6 bit sai, phén nhom cac gdi tin theo
s0 luong bit thong tin sai ting dan, tién hanh chon luong
tin mang di giai ma Reed-Solomon khdi phuc lai thong tin
goc.

Hoat dgng:
» Buwéc I: Cai tién sir dung ma tran Cauchy.

*  Bwoc2: Thong ké, danh gia: chi can thu dugc nhiéu
hon Kk goi tin ding 4 c6 thé giai ma dung. Ap dung ly
thuyet X4C Suat va qua trinh danh gi4 khao sat thuc té
dé lya chon nhanh cac géi tin ding.

B. Kich ban thir nghiém

M6 hinh thir nghiém, danh gia hiéu qua cia méa sta 15i
duoc thuc hién nhu hinh 6.

Tai Node 1, vi diéu khién thu thap thong tin tir cam
bién, thyc hién ma héa theo phuong phap dé xuat & trén,
sau d6 dong goi ban tin gii qua modul nRF2401 dé
truyén toi Node 2. Tai Node 2, tin hiéu thu vé tir modul
nRF2401 chuyén t6i vi diéu khién, & day thyc hién thu
thap thdng tin, tdp hop va gui théng tin 1én may tinh.
May tinh s& thu thap di liéu, thuc hién phan tich, thong
ké, danh gia va thyc hién thir nghiém céc tinh hudng giai
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ma theo cac Kich ban khéc nhau theo céc truong hop thu
16i ban tin.

Théng tin gbc E .

D]_ C]_
Cauchy D: _ Cz
. % =
matrix
Dk Cn

C,

Hinh 5: Phuong thitc truyé}? tin ung dyng ma sia 16i
duoc deé xuat

Node 2

Vi
E4—UART »| diéu || nRF24L01
i

khién

J

7

Cam} o yiau || nRF24L01
bién

khién

Node 1

Hinh 6. M6 hinh thuc hién thir nghiém, danh gia hiéu quad
cua md swa loi dwoc dé xuat

Kich ban thu nghiém:

- Vé khoang cach, vat chan: ban dau thuc hién dat hai
modul cach nhau 5m, sau d6 di chuyén ting khoang
cach dé tang xac suat thu I3i ban tin. Thir nghiém voi
truong hop khong 6 vat chéin, sau d6 1a cac truong
hop ¢6 vt chan.

- Téc dg truyen tin: 2Mbl/s.

- Cong suat phat cua node 1: lan lugt thay doi twong
ung -18 dBm, -12 dBm, -6 dBm, 0 dBm.

- Bén phat (Node 1): Truyén lién tuc cac block tin da
dugc ma héa Golay va Reed-Solomon.

- Bén thu (Node 2): Thu lién tuc va ghi vao file, sau
d6 dung may tinh dé giai ma, théng ké ti 1¢ 13i.

C. Dadnh gia hiéu qud cua giai phdp cai tién dwoc dé
xuat
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1. Khdo sat, danh gia sy dnh hwong cua khoang cach,

Xac sudt 16i d@én viéc khoi phuc diz lidu

Trén hinh 7 mé ta két qua khao sat viéc khoi phuc
thong tin thu tir modul v6 tuyén nRF2401, sau d6 qua vi
diéu khién ARM STM32F103C8T6 tién hanh giai ma,
sira 161 tmg v6i 03 truong hop chét lugng thu tin hiéu
khéac nhau.

Qué trinh khao sat cho thay xac suat 15i bit thong tin ti
1¢ thudn véi khoang khach truyén dan, ngoai ra noé con
phu thudc vao dac diém cua cac moi truong truyén dan
khéc nhau nhu s6 luong va dac tinh cta vat can.

Phan tich mot s6 két qua trinh bay trong hinh 7, vi du
trong trudng hop a), ta co:

Cét Block 1a chét luong cac hé s nhan duoc trong
tong s 100% da truyén di, c6 76.47% cac hé sd bi mat
hoan toan do kénh truyén con lai trong 23.53% nhan
duoc thi co

v' 4.79% sai 0 bit Golay

v' 4.64% sai 1 bit Golay

v 4.82% sai 2 bit Golay

v' 9.26% sai 3 bit Golay

Cét Msg 1a chat luong giai md ReedSolomon tir
23.53% hé s6 nhan duoc & cot 1:

v" Phan mau xanh la ti 1& giai md dwoc thanh cong di

liéu.

v/ Mau tring 11.97% la phan giai m4 sai (that bai).

v' Mau da cam 1a nhing truong hop thiéu hé sb,

khong du dé giai ma RS.

v' Mau d6 tng véi phan dit liéu bi mét hoan toan do

kénh truyeén.

Cot PT 1a phong to cua doan gidi ma sai va khong du
hé sb dé dem di giai ma & cot 2.

Tuong tu nhu vay, ¢ truong hop b) va truong hop )
cho ta thdy rang khi tong sb goi tin thu duogc 13i 0 bit, 1
bit, 2 bit va 3 bit cang 16n thi kha nang khoi phuc ban tin

gbc cang cao. Cu thé trong truong hop 3 thi khi tong xac

suat thu dugc cac géi tin 16i tir 03 bit tré xudng dat 81%

thi x4c sut giai md, khoi phuc duogc ban tin dat gin

100%. Pay 1a mot bude tién kha tot so véi viée chi sir

dung ma Reed-Solomon va ma CRC trong vi¢c ma hoda

ban tin.

2. Khdo sat, danh gid anh hweng cua sé leong goi tin va
s6 bit 16i trong céc goi tin si dung dé giai ma doi véi
viéc khoi phuc dir ligu
Tai phia phat, nhom nghién ctru da tién hanh ma hoa

Reed-Solomon (120, 24), sau d6 ma hoéa Golay (23, 12,

7) cho ban tin truyén di. Tai phia thu, sau khi thuc hién

giai ma Golay thi cic goi tin thu duoc tién hanh sip xép

theo thir tyr wu tién giam dan twong g véi sb bit sai ting
dan (nghia 1a cac goi tin c6 0 bit sai c6 muc uu tién cao
nhit). Sau d6 tién hanh giai ma Reed-Solomon dé sira
mat goi theo cac phuong an nhu sau (voi cac s 1¢ chay
trong doan [25, 27,..., 61]; cac s6 chin chay trong doan

[26, 28,... 60]):

v' Chon mét sb I¢ cac g6i tin co sb bit sai téi da
bang 2 (PAL).

v' Chon mét sb I¢ cac g6i tin co sb bit sai téi da
bang 3 (PA2).

v" Chon mét sb chin cac goi tin c6 sb bit sai toi da
bing 2 (PA3).

v" Chon mét sb chin cac goi tin c6 sb bit sai toi da
bing 3 (PA4).

v" Chon mét s chin cac goéi tin c6 sb bit sai toi da
bing 3, néu giai ma sai thi lay thém 02 géi tin tét
nhét trong nhirng gai tin con lai. Lap lai dén khi
giai ma thanh cong hoac cham ngudng 60 goi tin
thi dung lai (PA5).

Hinh 7: Két qua khao sat chat lwong khéi phuc dir liéu phu thugc vao khoang cach truyén tin va xdc sudt 16i dirong
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0% —

60% —

50% —

0% —

20% —

10% —

0% —

11.87

Block Msg PT

a) Thu dung 4.79%
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Hinh 8: Két qua khdo sdt anh hwéng cia sé heong goi tin va sé bit 161 trong cdc goi tin siv dung dé gidi ma doi véi
viéc khoi phuc dir liéu

Thyc hién 5 phuong 4n trén Ung v6i cac truong hop
thu 16i khac nhau d¢ thu thap két qua khao sat. Trén hinh
8 the hién ket qua khao sat vdi 4 truong hop xac suét thu
101 khac nhau. o i )

Nhin vao bi€u do, ta cd thé c6 mot s6 nhan xét nhu
Sau:

- Trudng hop PA1, PA3 cho két qua kha tdt, trong d6

PA3 nhanh dat ngudng giai ma bao hoa hon PAL.

- Truong hop PA2, PA4 cho chét luong khéng 6n
dinh, khé kiém soat khi xac suét thu 13i thay doi.

- Truong hop PAS5 cho xac suat sira 16i tt nhit,
nhung viéc sir dung cac vong lap dan dén hé qua la
kho kiém soét va tén kém vé tai nguyén phan cang,
tang thoi gian giai ma.

. Xet téng thé vé tinh hiéu qua chi phi, co thé nhan thay
rang truong hop PA3 la chon mét s6 chan cac goi tin co
s0 bit sai nho hon hodc bang 2 mang lai hi€u qua tot nhat.
D. Ddnh gid toc do ma héa, gidai ma va tdi nguyén sir

dung

* Tdc d6 ma hoa ” ,

Xay dung doan ma chuong trinh sau dé danh gia toc
d0 ma hoa.

time =0;
for 1:1000
{

msg = random msg();
start = micros();
code = encoder(msg);
stop = micros();
time = time + (stop — start)
}
time = time/1000; //thoi gian ma hoa (us)

Két qua thu duge nhu sau: 7.899 chu ky, thoi gian 1a
110 us.

* T d6 giai ma

bé danh gia tbc do giai ma, ta su dung doan code sau:
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time =0;
for 1:1000
{

rx_code = random code();
start = micros();
fft 120();
get syndrome();
Ln = berlekamp_errosta();
BackwardLFSR(Ln);
stop = micros();
time = time + (stop — start)
}
time = time/1000; //gidi m3 (us)

Két qua thu dugc nhu sau: 22.977 chu ky, thoi gian 1a
319 us.

* Tai nguyén phan cimg sir dung

DPé danh gia dung luong ROM, RAM sir dung thi
chung ta c6 thé kiém tra ngay két qua Build project trén
phin mém Embiz nhu sau:

ROM (bytes)

RAM (bytes)

Encode 10,868 864
Decode 10,032 4672
IV. KET LUAN

Bai bao da dé xuét viéc sir dung mé Reed-Solomon két
hop v6i mot ma sira 101 mat goi giup nang cao chit lugng
dudng truyén vo tuyén st dung nRF2401 tng dung xay
dung duong truyén thong cho hé théng IoT. Két qua
nghién ctru, khao sat, danh gia thir nghiém cho thiy hé
thong ToT dya trén modul nRF2401 st dung ma Reed-
Solomon dugc cai thién chat luong dang ké, tang hiéu
quéa hoat dong, chét lugng va toc do tmyen tin khi Ung
dung két hop cic ma sira 16i. Hé théng IoT dua trén
nRF2401 duoc dé xuat trong bai bao c6 kha nang tuy
bién cao, co tiém nang trién khai trong thyc té, Umg dung
cho cong tac giam sat, thu thap thong tin tir cic dau cudi

TAP CHi KHOA HOC CONG NGHE THONG TIN VA TRUYEN THONG 91



CAI THIEN HIEU NANG HE THONG IOT DUA TREN NRF2401 SUY DUNG MA REED-SOLOMON

IoT tdc do vira va nho trong thyc tién. Trong thoi gian toi,
nhom nghién ctru sé tiép tuc thuc hién cac thir nghiém
trong cac moi trudng cd nhiéu loai vat chan khac nhau va
nhiéu bién thién, dong thoi tién t6i tich hop thém tinh
nang mét ma hoa dé dam bao nang cao chat luong truyén
tin, ting d6 bao mat cua hé thdng va cong bd thém cac
két qua nghién ctru lién quan.
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PERFORMANCE ENHANCE NRF2401-BASED
IOT BY USING REED-SOLOMON CODE

Abstract: This paper presents a proposal of designing
an loT system based on the nRF2401 module that is used
for wireless data transmission between 0T node and loT
gateway. The paper also addresses the limitations of this
module and the proposed solution that is based on the use
of Reed-Solomon error correction code in combination
with a number of other codes to improve quality of
wirelesslink by correctingand recovering the loss packets
during transmission.

Keywords: Reed-Solomon, Golay, nRF2401, loT.
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