Lwong Céng Duén

(PNG DUNG BLUETOOTH MESH XAY
DUNG HE THONG CAP NHAT THONG TIN
SAN PHAM CHO SIEU TH| VA CUA HANG

Lwong Cong Duan
Hoc vién Céng nghé Bwu chinh Vién thong

Tém tit — Hién nay, hau hét cac ctra hang va siéu thi &
Viét Nam dang st dung nhén lyc thu cong cho viée thay
thé, stra thong tin ctia cac nhan hiéu san pham. Cong vige
nay thuong duoc thyc hién khong ddng bo, yéu cau 5O
luong nhan céng 16n va ¢ nhiéu sai s6t do tién hanh thu
cong. O bai bao nay, tac gia d& xuat mot phuong an thiét
ké bang thong tin san pham cho cac chudi siéu thi va cira
hang dua trén hai cong nghé chinh 1a Bluetooth Mesh va
E-ink. Phuong an thiét ké dat duoc wu diém: d& dang trién
khai va mé rong, it bj han ché boi dién tich, quy mé cua
cura hang; dong bd duoc nhidu ctra hang theo chudi; cac
bang gia c6 tinh linh dong cao; sir dung pin va kha nang
hoat ddng trong thoi gian dai. Cu thé, tac gia da thir nghiém
dugc thanh cong mot hé thdng cap nhat thong tin san pham
c6 thé dé& dang trién khai, chi tiéu thu trung binh
105pAh/ngay.

Tir khéa — Internet van vat (10T), Bluetooth nang lugng
thip (BLE), Mang cam bién khong diy (WSN), Mang
khong day kiéu ludi, Bluetooth SIG, Thiét bi ning luong
thip (LPN), Myc dién tir.

I. PAT VANDE

Hién nay, viéc thuc hién ddng bo gia, thong tin san
pham ciia cc ctra hang dic biét 1a chudi cira hang, siéu thi
ban 1¢ hién dang dugc thuc hién theo phu’ong phap tha
cong. Vai cac chudi siéu thi, khi c6 yéu cau thay doi gia
nhan vién tién hanh in cdc nhan gia theo chudn d dwoc quy
dinh sin sau d6 mang nhan di duoc in dén timg ké hang dé
thay thé cho timg mit hang. Dé thyc hién thay dbi gia cho
toan bd mot cira hang quy mo vira va nho thuong yéu cau
khoang ba nhéan vién lao dong trong 8 gid (tong khoang 24
gio 1am viéc) bao gdm: in nhan; thay thé nhan va kiém tra
xéc thuc thong tin. Do cong viéc duoc tién hanh thu cong
nén c6 thé xuét hién nhiéu sai s6t dan dén sai léch thong tin
trén bang nhan san pham.

Mot sb cira hang da bat dau trién khai cap nhat thong
tin san pham dong bd béng dit ligu tir hé thong server tu
dong thong qua két nbi wifi. Phuong 4n nay hién da giai
quyét dugc van dé dong bo thong tin san phim gnra cac

clra hang trong hé thong. Tuy nhién, do sir dung két ndi
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wifi nen thiét bi thuong tiéu thu nang luorng lon Hon nita,
khi trién khai hé théng yéu cau wifi can yéu cau céc thiét
bi phat song wifi (router) c6 kha nang quan ly 1én té1 hang
ngan két nbi. Do véy céc thiét ke nay khéng phu hop véi
quy md cira hang, siéu thi ¢6 sé lwong mat hang 16n, yéu
cau thay ddi lién tuc vé vi tri cac mat hang.

fhestE

Hinh 1:Nhdn vién tién hanh thay thé théng tin san pham tai mét
siéu thi Vinmart tai Ha Noi.

Xuét phat tir tinh hinh thuc té do, tac gia dé& xuét img
dung c6ng nghé Bluetooth Mesh[1] va E-ink[2] dé thiét ké
hé thng cho phép cap nhat thong tin san phdm mot cach
tu dong, dong b9, linh hoat va c¢6 kha nang hoat dong trong
thoi gian dai. Bluetooth Mesh 1a cong nghé dugc ra mit
vao nim 2017, hoat dong trén nén tang Bluetooth Low
Power[3][4] (BLE) ting dung cho linh vyrc mang cam bién
khong day (WSN). So vi cac cong nghé str dung cho mang
cam bién khong day khac, Bluetooth Mesh[5] ¢ nhiing wu
diém vuot troi hon nhu: c6 kha nang ty ciu hinh mang; dé
dang trién khai, mo rong vé s6 lwong thiét bi, dién tich va
tiéu thu ning luong thap. E-ink[2] 1a cong nghé muc dién
tor dugc dua ra thi truong tr ndm 1997 va hién dang chu
yéu duogc st dung cho cac thiét bi doc sach. Man hinh E-
ink cho phép chi tiéu thu dién néng trong qua trinh cap nhat
dit liéu 1én man hinh. Sau khi cap nhat, thiét bi khong can
cung cép dién nang ma van c6 thé hién thi thong tin trong
thoi glan dai. Bang cach két hop hai cong nghe nay, tac gia
d3 d& xudt va thir nghiém mot mé hinh nham ¢ ng dung cho
cap nhat bang thong tin san pham cua cac chudi siéu thi,
ctra hang.
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Il. GIOITHIEU VE BLUETOOTH MESH

A). Téng quan vé Bluetooth Mesh

Bluetooth Mesh 1a cong ngh¢ hoat dong dua trén duong
truyén vat 1y 1a Bluetooth Low Power (BLE). BLE théng
thudng c6 40 kénh truyén hoat dong tir dai 2402MHz dén
2480 MHz, trong d6 cac kénh tr 0-36 dugc st dung cho
cac két ndi voi céac thiét bi BLE khac va 37-39 duoc s
dung cho ché d6 quang ba théng tin. Bluetooth Mesh sir
dung 3 kénh truyén 37-39 ciia BLE lam dudng truyén dit
lidu vat 1y nén trong qua trinh tham gia mang, cac thiét bi
van c6 thé sir dung cac kénh truyén tir 0-36 dé két nbi dén
cac thiét bi Bluetooth khac. Mang Bluetooth Mesh c¢6 kha
ning quan 1y toi da 32767 thiét bi[6]-[8].

Bluetooth Mesh hoat dong dua trén md hinh
publish/subscribe. Trong d6, mot thiét bi trong mang c6 thé
dang ky theo doi mot hodc nhiéu chii dé ¢6 lién quan dén
n6 va co thé giri ban tin dén mot sd chu dé nhat dinh. Khi
mot ban tin dwoc truyén dén ding chu dé ma mot thiét b
dang ky lang nghe thi ban tin 6 s& duoc dua 1én tang tmg
dung cuia thiét bi d6 va xir 1y, néu khong phai ban tin bi bo
qua. Moi thiét bi trong mang Bluetooth Mesh ¢6 2 loai dia
chi: dia chi unicast va dia chi nhom. Trong dé, thiét bi luén
dang ky nghe ban tin c¢6 chi dé tring v6i dia chi unicast
cua n6 va dia chi broadcast (OxFFFF). Ngoai ra tuy thudc
vao viéc duge cAu hinh vao nhém nao, né sé tién hanh theo
d6i chu dé trung v6i dia chi nhom tuong tmg[8]. Hinh 2
minh hoa cho co ché nay, trong d6 mot cong tic c6 kha
nang cong bd ban tin vao mot chu dé, trong khi mdt dén co
kha ning theo ddi nhidu chii d& ciing lac dé nhan tin hiéu
diéu khién tir cdc cong tic lién quan.
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Hinh 2: Mesh Network hoat dong dua trén co ché
publish/subscribe.

B). Topology ciia mang Bluetooth Mesh

Ban tin ciia Bluetooth Mesh dugc truyén di trong mang
theo co ché thac Iii. Bé dam bao thiét bi khong bo 15 ban
tin ndo trong mang, trir thoi diém guri ban tin, thiét bi lién
tuc quét cac kénh 37-39 dé nhéan cac ban tin Xuét hién trong
mang. Mac dinh, khi nhan dugc mot ban tin, néu khong
phai 12 ban tin truyén dén dia chi ciia chinh thiét bi d6, ban
tin s€ duoc truyén tiép dén cac thiét bi lan can béng cach
truyén broadcast qua cac kénh tir 37-39. Mdi ban tin chi
dugc mot thiét bi truyén lai mot lan bé“mg cach danh déu
dinh danh cta ban tin, do vay tranh hién tudéng ban tin bi
truyén 1ap trong mang khong bao gio két thic. Véi co ché
d6, mot ban tin chic chin s& duoc dua dén tat ca cac thiét
bi ndm trong ving phu ctia mang. Ngoai ra, mdi ban tin
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trong mang Mesh khi truyén di déu khéi tao tham sd TTL
(Time to Live) va s& duoc giam dan sau mdi lan duoc
truyén lai. Khi tham s6 TTL vé khong thi ban tin khong
tiép tuc duogc re-broadcast[7][9].

Dé t6i uu hoat dong ciia Bluetooth Mesh va dé phui hop
cho nhiéu thiét bi va timg dung khac nhau, mot thiét bi trong
mang Mesh co thé c6 cac tinh nang doc 1ap nhu minh hoa
& Hinh 3[10].

Thiét bi Relay: Dé tranh hién tugng s6 lugng ban tin
trong mang tang 1én mot cach dot bién gay anh huong dén
kha nang truyén tin trong mang chi mot phan cac thiét bi
trong mang dugc cau hinh hoat dong & ché do relay. Nhimng
thiét bi dugc ciu hinh hoat dong véi vai tro relay thuc hién
truyén lai ban tin ma né nhan dugc trong mang. Khi mot
ban tin di qua mot thiét bi relay, gia tri TTL cua ban tin sé
giam di mot don vi va duogc chuyén tiép dén cac thiét bi
xung quanh. Ban tin ¢t tiép tuc dén cac relay khac va dugc
truyén lap lai cho dén khi TTL bang khong [6]-[8].

Thiét bi Proxy: 1a thiét bj cho phép mang Bluetooth
Mesh giao tiép v6i thiét bi c6 két ndi Bluetooth khac nhung
khong hd trg chuén Mesh. Céc thiét bi Proxy duogc cAu hinh
ddng thoi hoat dong trén cac kénh 0-36 dé co kha nang két
nbi v6i cac thiét bi nhu dién thoai théng minh, may tinh...
thong qua két nbi Bluetooth, tir 46 giao tiép véi cac thiét b
trong mang[6]-[8].
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Hinh 3: Cdc tinh ndng ciia thiét bi trong Bluetooth Mesh

Thiét bi Friend: 1a thiét bi dugc tao ra dé hoat dong
ghép cip vai thiét bi Low Power. Do thiét bi Low Power
danh chu yéu thoi gian dé ngii nham tiét kiém ning luong
nén thiét bi nay khong thé ling nghe dugc cic ban tin
truyén dén no6 khi mang hoat dong. Do vay, thiét bi Friend
dugc tao ra nham giir cic ban tin ma céc thiét bi khac truyén
dén thiét bi Low Power ma no quan ly va truyén lai cho
thiét bi Low Power mdi khi thiét bi nay dwoc kich hoat [6]—
[8].

Thiét bi ning lwong thip (Low Power): Thiét bi nay
cha yéu danh thoi gian hoat dong & ché d6 ngii nham tbi
uu nang lugng. Thiét bi nang luong thép can hoat dong cép
v6i mot thiét bi Friend dé hd trg nhan va truyén tin trong
thoi gian thiét bi nay hoat dong & ché do ngu. Thiét bi
Friend va Low Power yéu ciu phai c6 két ndi tryc tiép
trong vung phu ctia nhau [6]-[8].

Thiét bi khong cé tinh ning ddc biét: La thiét bi khong
c6 tinh nang nao nhu duogc trinh bay & trén. Thiét bi nay
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chi thuc hién nhiém vu xtr ly ban tin dugc truyén dén dung
dia chi cta n6 va truyén ban tin vao mang [6]-[8].

C). Tinh phu hop ciia Bluetooth Mesh véi ndi dung nghién

curu
O bai bao nay, tac gia da lya chon mang Bluetooth

Mesh véi cac tinh niang nhu dwoc thé hién trén Hinh 3 lam

nén tang dudng truyén cho hé thong cap nhat thong tin

bang gia do c6 cac dic diém nhu sau:

> Kha niang tuy céu hinh: Mang Bluetooth Mesh khong
yéu cdu cic thao tac cau hinh dic biét khi thay d6i cAu
tric mang ma chi can dam bao c6 cac thiét bi relay phu
dugc khong gian ciia cac thiét bi trong mang. Do vay,
khi trién khai & cac dia hinh, vi tri khéc nhau khéng yéu
cau cac thao tac ciu hinh dic biét.

> Kha ning mé rong vé khong gian: Do sir dung co ché
truyén tin thac 1, ban tin ¢6 thé nhanh chong tiép cén
duoc cac thiét bi trong mang. Khi hoat ddng & cac moi
truong c6 dién tich khac nhau, nguoi str dung chi can
bd sung cac thiét bi hoat dong & ché do relay tai cac vi
tri phu hop.

> Kha ning hoat dong ¢ ché do ning luong thap: Mang
hd trg hoat dong cac thiét bj ning lugng thip bang cach
tao ra thiét bj Friend nham cét giit ban tin tam thoi cho
céc thiét bi ma thiét bi Friend quan Iy. Do céc thiét bi
hién thi thong tin san pham can t6i wu vé nang luong
nén n6 can duge ciu hinh hoat dong ¢ ché do nang
lwong thip va bét cip véi cac thiét bi Friend khéc.

Véi cac dic tinh trén ciia mang Bluetooth Mesh, két hop

v6i dic tinh sir dung nang lugng thip va duy tri hién thi

thdng tin khong can st dung ning lugng, tac gia dé xuét
mot mo hinh dé trién khai thir nghiém va danh gia. M6 hinh

chi tiét dugc trinh bay & phan 111

I11. MO HINH HE THONG PE XUAT

A). M6 hinh hé thong
Mo hinh dé xuat trong nghién ciru nay dugc trinh bay

nhu trén Hinh 4 bao gdm bao gdm c4c thanh phan chinh c6

vai tro nhu sau:

> Gateway: Cung cap kha ning két ni tir mang cuc bd
dén server quan ly thong tin dit liéu ctia cic san pham
thong qua két ndi internet. Khi c6 thong tin cap nhat
gateway tién hanh lay thong tin clia cac san pham vé Va
chuyén phét dén céc thiét bi theo ID di duoc dinh sin
thong qua mang Bluetooth Mesh.

» Relay/Friend: La cac thiét bi hoat dong tao thanh mang
xuong sdng ciia mang khong day. Céc thiét bi nay dugc
céu hinh va lip ddt dé dam bao c6 kha ning phu song
toan bd khu vuc can trién khai. Tinh ning relay cho
phép thong tin ¢6 thé chuyén tiép dén tat ca cac thiét bi
relay/friend khac trong mang. Tinh nang friend cho
phép cac thiét bi nay luu trit dir 1iéu dén cua cac thiét b
LD. Cac thiét bi Relay/Friend déu dugc kich hoat ché
d6 Proxy hd tro chuyén tiép thong tin vao mang Mesh
thong qua két ndi Bluetooth truc tiép. Trong trudng hop
mét két ndi Internet, nguoi dung co thé sir dung
smartphone dé chuyén tiép thong tin cap nhét dén cac
thiét bi trong mang dé dam bao quaé trinh cap nhat thong
tin khong bi gian doan.

> Proxy: La thiét bi cung cép cho hé thong kha nang cap
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Hinh 4: M6 hinh img dung dé xuat.

nhat thong tin dit liéu ciia cac thiét bi LD théng qua mg
dung trén dién thoai di dong trong cac truong hop can
thiét hodc du phong khi c6 151 két ndi tir gateway 1én
Server.
LD (Label Device): La thiét bi dung dé hién thi thong
tin san pham. Thiét bi gdm mot vi diéu khién thuc thi
nhiém vu hoat dong trong mang Bluetooth Mesh nhu
mot thiét bi Low Power, dong thoi ¢6 kha ning hién thi
thdng tin 1&n man hinh E-ink. Thiét bj LD cn dat dugc
yéu cau hoat dong trong thoi glan dai véi nang lugng
dugc cung cép la pin. Mdi thiét bi LD c¢6 mot dia chi
MAC va duoc gin véi mot ma san pham cu thé.

Quy trinh hoat dong ctia hé thong:
Khi khdi tao cAu hinh hé thong. Mbi thiét bi LD duoc
gin voi ID cia mot mi san pham thong qua MAC ID
cua thiét bi. Hé thong va gateway s& ndm thong tin nay
trong sudt qua trinh hoat dong cua hé théng. Trong quéa
trinh sir dung, nguoi dung c¢6 thé thém, sira hodc x6a
céc thong tin ndy. Sau khi duoc cdu hinh va lap dat, mdi
thiét bi LD khi tham gia vao mang s¢€ ty dong Kkét ndi
bét cip voi mot friend dé nho friend nhan ban tin va cét
giit trong subt qué trinh LD ngi.
Server ctia hé théng do nguoi quan tri chudi siéu thi
hoic cira hang quan 1y. Khi c6 thay ddi vé thong tin san
phim, ngudi quan trj thuc hién thay ddi thong tin server
thong qua giao dién website hodc phan mém chuyén
dung. Server thyc hién giri thong tin nhimg thay ddi nay
dén cac gateway c6 lién quan dé thong bao vé qua trinh
cap nhat thong tin.
Khi nhan dugc thong tin, gateway g yéu cau lén va
ldy vé cic thong tin cap nhat méi nhét. Thong tin bao
gdm: ID san phdm va thong tin hién thi méi. Gateway
dwa vao bang CSDL quan hé giita ID san pham va
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Hinh 6: Man hinh E-ink kich thudéc 104*212

MAC ID cua thiét bi dé tim ra dia chi dich cho mdi ban
tin. Sau d6, gateway tién hanh giri cac ban tin bao gdm:
Dia chi dich — ID san phdm va Théng tin cap nhat vao
mang.

- Ban tin sau khi duoc truyén vao mang, thuyc hién lan
truyén theo co ché thac 1i. Khi mot thiét bi friend nhan
duogc ban tin n6 thuc hién so sanh véi danh sach ID cua
c4c thiét bi Low Power ma n6 quan ly. Néu trung, thiét
bi s& cét gitr thong tin d6 dé chd chuyén cho thiét bi LD.

- Thiét bi LD dwoc cu hinh dinh ky thtc day theo chu
ky dé cap nhat ban tin tir hé théng. Khi LD thic day, n6
thuc hién trao d6i ban tin véi friend cia nd. Néu khong
¢6 ban tin méi, LD ngay 1ap tirc di vao ché d6 ngu sau.
Néu ¢6 ban tin friend truyén cho LD va thiét bi LD thuc
hién khoi tao, cap nhat thong tin 1én man hinh E-ink.
Sau d¢, thiét bi tiép tuc di vao ché d6 ngu sau dé tiét
ki€ém nang luong.

B). Thiét bi phan ciing
Dé dua ra danh gia vé tinh kha thi va tmg dung cta hé

thong, tac gia di tién hanh thir nghiém trén mot mo hinh

thyc té dé dua ra danh gia vé két luan. T4c gia di tién hanh

thir nghiém mé hinh tir ting gateway dén cac thiét bj LD

v6i lya chon phé“m cung cu thé nhu sau:

- Bluetooth: IC 8258 cuia Te-link hoat dong trén kién trac
RISC 32 bit dugc tich hop giao tiép Bluetooth, Zigbee.
Telink 14 mot trong cac thanh vién cua t6 chuc SIG
Bluetooth — don vi da cong bd chudn Bluetooth Mesh.
Kién triic ctia IC 8258 dugc thé hién & Hinh 5. Mdi thiét
bi trong mang dugc thiét ké dya trén mot IC 8258. Ngoai
ra, gateway c6 kha ning két nbi véi may tinh thong qua
két ndi USB. Thiét bi LD két ndi v6i man hinh E-ink.
Thiét bi Relay/Friend chi bao gdm mot IC 8258.

- Man hinh E-ink: Kich thudc 2.13 inch, kich thudc
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Hinh 7: Cdc thiét bi duwoc thic nghiém
(a) Relay/Friend, (b) Gateway, () Thiét bi hién thi thong
tin LD

999.999
(VND/Kqg)

Hinh 8: Két qud hién thi thong tin san pham

48*23mm, d6 phan giai 104*212 pixel, c6 kha ning hién
thi 3 mau: tring, den va d6. Pién ning tiéu thy khi ngu
khoang 2-5pA. Man hinh E-ink c6 thé tiép tuc duy tri
hién thi ndi dung ma khong can cung cp ning luong nhu
Hinh 6.

IV. THUNGHIEM & PANH GIA

A). Quy mo thir nghiém

Céc thiét bi va mo hinh sau khi xay dung da dugc thi
nghiém tai tﬁng 9 — nha A2 - Hoc vién Cong nghé Buu
chinh Vién thong véi quy mo kich thudc dugc mo ta trén
Béang 1.

Bang 1. Quy mé kich thwéc thir nghiém.

Chiéu rong 8.3m
Chiéu dai 29.6m
Do cao 3.6m

Céc thiét bi dugc thiét ké gom nhimng thiét bi dugec mo
ta nhu dugc thay trong Hinh 7. Trong do thiét bi gateway
duogc két ndi voi may tinh dé thir nghiém truyén ban tin vao
mang. Thiét b relay/friend dugc gin 1én trdn ctia phong
thr nghiém dé han ché su anh hudng cia cac vat can. Thiét
bi hién thi thong tin dugc dat tai cac vi tri bat ky trong
phong dé theo ddi sy thay ddi thong tin.

Tac gia da thir nghiém bang cach sir dung may tinh két

80



Lwong Céng Duén

< 7.6m > < 5.5m >
) [}
Gateway
L W w ()

29.6m

Hinh 9: M6 hinh trién khai thir nghiém

ndi voi gateway va thir nghiém truyén tin xudng cac thiét
bi hién thi thong tin. Trong d6 thong tin truyén xudng bao
gdém tén san pham, gia san pham chinh, gia sin pham
khuyén méi va QR-Code dan dén dudng link vé thong tin
san pham. Sau khi thiét bi thirc day, thiét bi ldy dir liéu tir
thiét bi friend sau d6 cap nhat tin tirc va hién thi thong tin
san phim nhu Hinh 8.
B). Khd ndng md rong

Téc gia da tién hanh trién khai thir nghiém thuyc té dé
danh gia kha niang quan 1y va mé rong mé hinh. Két qua
thir nghiém kha nang truyén giita cac relay trong mang khi
c6 vat can va khong c6 vat can cu thé nhu sau:

Truyén thing 22m
Vit can la ctra kinh 18m
Vit can 1a tuong, bé tong 13m

Tir két qua nay, tac gia tién hanh lip dat cac thiét bi
relay voi khoang cach phu hop tuy thudc vao khu vuc ma
cac relay duoc lip dat nhu Hinh 9.

Vi chuong trinh phat trién trén IC 8258, mdi friend c6
kha nang quan 1y t6i da 64 thiét bi Low Power. Do d¢, khi
sO luong thiét bi hién thi thong tin ting thi can phai ting s6
luong thiét b relay/friend dé dam bao mot thiét bi Low
Power dugc ghép doi véi mot thiét bi friend.

Vé co ban bang cach sir dung mang Bluetooth Mesh
khong gian quan 1y bi gi6i han boi s6 lugng thiét bi relay.
Cu thé ¢ ing dung do tac gia dé xuét, kha ning quan Iy m&
rong phu thudc vao sb lugng thiét bi relay va vi tri cta thiét
bi relay trong mang. Do vy, khi trién khai thuc té ky thuat
vién cin can cir vao dia hinh trién khai dé cu Iya chon s6
thiét bi relay/friend phu hop.

C). Nang luong tiéu thu

Do sb luong thiét bi hién thi thong tin dugc su dung
thuong 16n nén nang lugng ti€u thy, thoi gian st dung cua
thiét bi hién thi thong tin 14 mot trong nhing van dé rat
duoc quan tam. Nhu da dé xuét & mo hinh tht nghiém, cac
thiét bi hién thi thong tin LD dwoc dat & ché do hoat dong
Low Power. Do véy, thoi gian chinh cua thiét bi 1a nga va
1uén can mot thiét b friend dé hd trg luu giit ban tin truyén
dén. Ngoai ra, dé tdi uu nang lugng ma thiét bi str dung, tac
gia da thiét ké sir dung IC 8258 dé chu dong diéu khién
ngudn cap cho man hinh E-ink va duy tri IC hoat dong &
ché do ngu sau trong thoi gian dai. Cy thé, IC chi dugc kich
hoat b dinh thoi 32KHz dé dém thoi gian cho IC thirc day
kiém tra ban tin, néu nhu ¢ ban tin dén IC thuc hién cip
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Hinh 10: Nang leong tiéu thu cia cac thiét bi & cdc ché dg

hoat dong: (a) qud trinh do kiém nang lwong; (b) ngii sdu;

() thitc ddy, khong cé ndi dung cdp nhdt; (d) thire ddy, cé
ban tin cdp nhdt

ngudn cho man hinh, hién thi ndi dung sau d6 cit ngudn
cap cta man hinh va tiép tuc di vao ché do ngu sau. Néu
khéng ¢6 ban tin cap nhat, man hinh tiép tuc dugc duy tri
hlen thi thong tin cii nho co ché duy tri hién thi khong can
nguon cap cua man hinh E-ink.

Két qua do dac dién nang tiéu thy cta thiét bi hién thi
thong tin dwoc thé hién & Hinh 10.

Nang lugng tiéu thu cia thiét bi hién thi thong tin & cac
ché d6 cu thé do duoc nhu thé hién trén Bang 2.

Béng 2. Két qua do dong dién tiéu thu cua thiét bj
théng tin tai ba ché dé hoat déng.

£ 4n Dong dién Thoi gian
Cheas T (iay)
Ngu séu 1.21 pA -
Thirc — Khong cdp nhat 5.89 mA 3.3
Thirc — C6 cip nhat 7.08 mA 19.3

Bang 3. Tinh todn kha ndng lam viéc cda thiét bj véi

pin CR2032.
Ding . Tong dong
Ché dp tiéw thy | "ROLEAR | i | tieu thu/ngay
(uA) s) (uAh)
Ngu sau 1.21 86400 1 29.04
Thire - Cap nhat 7080 19.3 2 75.91
Téng dién ndng tiéu thu 1 ngay (uAh): 104.95
Dung lwgng Pin (mAh): 200
Suy hao tie nhién dw kién: 20%
Thoi gian sit dung: 1,524

Theo khao sat thuc té tai cac chudi ctra hang siéu thi,
thong tin chii yéu can thay doi 1a gia san pham va thuong
dugc thay di vao dau ngay lam viéc. Do d6, tac gia thir
nghiém cho thiét bi dinh ky ngu day t6i da 2 1an/ngay dé
cap nhat thong tin san pham, tir d6 tinh toan ra nang luong
tidu thu ciia thiét bi. Ngoéi ra, & dam bao tinh nho gon cua
thiét bi, tic gia d& xuét s dung pin CR2032[11] (dung
lwong 200mAh) phd thong trén thi truong lam ngudn cung
cap nang lu'orng cho thiét bi. Két qua tinh toan dugc tinh
trén gia thiét mdi ngay san pham déu dwoc cap nhat thong
tin 02 1an duoc trinh bay trong Bang 3.
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Nhu véy theo tinh toan, thiét bi c6 kha nang lam viéc
bang pin trong khoang thoi gian khoang 04 nam bang pin
CR2032 ma khéng can sac lai nang luong trong qua trinh
lam viéc. Kha nang lam viéc véi thoi gian 16n bang pin
gitip cho hé thong tiét kiém duoc chi phi van hanh va bao
tri hé thong.

V. KETLUAN

Két qua thir nghiém va danh gia cho thay md hinh tac
gia dé xuat ¢6 kha ning dap tmg duoc cac yéu cau phuc vu
cho nhu cau cap nhét thong tin san pham cho cac chudi cira
hang, siéu thi mot cach tu dong. M6 hinh ¢6 kha ning hoat
dong trong khong gian quy mé rong, véi sé luong 16n thiét
bi va c6 kha nang hoat dong vai pin trong thoi gian dai.
Tuy nhién, do gia thanh cua linh kién E-ink hién tai con
cao nén anh hudng 16n dén gia thanh cua hé théng. Két qua
nghién ctru 14 nén tang dé tac gia thuc hién cac nghién ctru
ké tiép nham dua két qua nghién ctru thanh tng dung thuc
té. Trong giai doan sap tdi, tac gia tiép tuc nghién ctru, danh
gid kha nang hoat dong ciia mé hinh ¢ quy mé 16n hon, deé
xudt thir nghiém san pham & cac chudi cira hang, siéu thi
tir ¢6 nhitng diéu chinh dé hoan thién hudng nghién ciru
nay.
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USING BLUETOOTH MESH TO DESIGN
INFORMATION UPDATED PRODUCTS SYSTEM
FOR SUPERMARKETS AND SHOPS

Abstract - This paper proposes an information updated
product system for supermarkets, shops by using Bluetooth
Mesh and E-ink technology. This designing model has
advantages: Easy to deployed and expanded, less limited
by the size of the store; Synchronize many stores by a
server; Highly flexible; Ability to operate for a long time
with battery.

Keywords — Internet of Things, 10T, Bluetooth Low
Energy (BLE), Wireless Sensor Network (WSN), Wireless
Mesh Networks, Bluetooth SIG, Low Power Node (LPN),
E-Ink, E-Paper.
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