Journal of Mining and Earth Sciences Vol. 61, Issue 1 (2020) 41 - 51 41

Journal of Mining and Earth Sciences

Website: http://jmes.humg.edu.vn

Design information orientation supporting system for

user

Huong Thi Truong 2

1 Institute of Information Technology, Vietham Academy of Science and Technology, Vietnam
2 Falcuty of Mathematics, Thai Nguyen University of Education, Vietnam

ARTICLE INFO

ABSTRACT

Article history:
Received 15t"Nov 2019
Revised 6t Jan. 2020
Accepted 28t Feb. 2020

Keywords:

Internet Of Things (IoT),
Beacon, Bluetooth Low,
Energy,

Smart Supermarket.

The Bluetooth Low Energy (BLE) technology provides an effective means

for indoor location and navigations by using Beacons - BLE devices that
can transmit and receive signals over short distances. Device’s
information and goods’ information that is linked to a Beacon can be
archived by a mobile application, which is basically a Bluetooth - enabled
application. In this paper, we present the design and development of an
user - driven information IoT system based on the BLE technology. An
experimental product, ESMarket, is a system that uses our self -
development Beacon - ESBeacon for smart supermarkets with the
ESBeacons are placed in a small supermarket shelves and a Bluetooth -
enabled smartphone is used to install the digital supermarket application
to communicate with these ESBeacons. The results show that when a
smartphone appears within the ESBeacon range, it will display
information related to the shelves on the screen.
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Giao thirc v tuyen ndng lu'ong thap BLE (BIuetooth Low Energy) cung cap
mot phwong tién hiéu qua dé dinh vi va diéu hu’crng trong nha bdng cdch st
dung Beacons - cdc thiét bi BLE c6 thé phdt va nhdn tin hiéu trong mot
khoang cdch ngdn. Trong bdi bdo nay, nhom tdc gid trinh bay viéc xay du'ng
va phat trién hé théng IoT hé tro dinh hwéng théng tin ngwo'z diing trén nén
tdng céng nghe BLE. Sdn phdm thir nghiém la ESMarket: mot hé théng véi
sw hé tro ctia cdc ESBeacon cho siéu thi thong minh véi cdc ESBeacon dwoc
ddt tai cdc ké hang trong siéu thi nhé va dién thoai thong minh hé tro
Bluetooth st dung dé cai ddt ving dung siéu thi s6 dé giao tiép véi cdc beacon.
Két quad cho thdy khi dién thoai théng minh xudt hién trong pham vi ctia
ESBeacon, né sé hién thi théng tin lién quan dén ké hang trén man hinh dién
thoai.

© 2020 Trwong Dai hoc M6 - Bia chat. T4t ca cac quyén dwoc bdo dam.

1. M¢ dau

Hé théng IoT ho tro dinh huwéng thong tin cho

v&i céc thiét bi dem lai lgi ich 16n nhit cho ho.
Trong khi d6, vé phia ngui dung, viéc thanh toan
dé dang, ti€p cin thong tin nhanh chéng, ... cling la

nguoi dung 1a mét hé thong trong mé hinh tiép thi
va quang cao két ndi. Hé thong ndy nham dwa ra
mot gidi phdp nham thay ddi cich tiép can cta
doanh nghiép vé&i khach hang cia minh cling nhw
trong cac cong tac phan tich théi quen tiéu dung,
t6i wu hoa sw twong tac, ... Hé théng nay cho phép
doanh nghiép thay do6i hoan toan géc nhin doi véi
khach hang va phat trién nhitng théng diép riéng

*Tdc gid lién hé
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tién dé cho mirc ting lgi nhuin khong nho.

C6 nhiéu cong nghé co thé dugc sir dung trong
cac hé thdng IoT nhw RFID, EPC, NFC, Bluetooth, Z
- Ware, hay Wifi. Trong dé, BLE (Bluetooth Low
Energy) dang tré nén phd bién nhw mét cach giao
tiép khong diy thuin tién do yéu ciu nang lwong
thip va dic tinh khong tén kém so véi Bluetooth
c6 dién (Bluetooth Classic) (Mohamad Omar Al
Kalaa, et al, 2016) (Monika Adarsh, 2018). biéu
nay khién cho BLE tré nén dic biét, cac doanh
nghiép c6 thé st dung chi bon qua pin d€ cip
nguon cho cac thiét bi Bluetooth trong vai thang
hodc nhiéu nam. Trong khi Bluetooth cd dién phu
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hop cho cac rng dung yéu cau truyén dir liéu lién
tuc, vi du nhw tai nghe hay chuyén tép tin gitra cac
thiét bi, BLE lai phtt hop véi cac tng dung cho viéc
truyén dit liéu dinh ky, do d6 lam giam giam dang
ké tiéu hao pin (Monika Adarsh, 2018). Vi lgi thé
d6, nhém tac gid da rng dung céng nghé BLE dé
thiét ké ché tao thanh céng thiét bi ESBeacon cho
mot hé théng [oT dinh hwéng thong tin cho ngudi
dung.

2. Co s& cong nghé Beacon

2.1. Céng nghé Beacon la gi?

Beacon (diém hiéu) 1a cong nghé dang duorc
nhiéu cong ty & moi linh vuc trén thé giGi trién
khai nhw la nhirng diém thu séng Bluetooth dé bao
cho dién thoai thdng minh chinh xac dia diém cta
ching & dau, qua d6 mot rng dung c6 thé hanh x
twong &ng véi vi tri cu thé dob.

Beacon s dung cong nghé BLE (Bluetooth
Low Energy), con dwoc goi la Bluetooth Smart.
BLE str dung giao thirc khac Classic Bluetooth va
khéng twong thich ngwoc. Pay la mot cong nghé
c6 san trén iPad va iPhone tir doi 2010 (va Mac tir
doi 2012), va trong cac thiét bi Android cao cip tir
doi 2013. Ching khong can ¢ bd doc chuyén
dung, chi can chiéc dién thoai thong minh 13 dd. b6
la ly do tai sao Beacon rat tiém nang, sé sém tré
thanh cong cu xac dinh vi tri trong mo ma RFID
tirng ao wée c6 dwoc. Mot dic diém noi troi chinh
cuia Beacon so v&i GPS do la: Beacon khong gi div
liéu vi tri dia ly nhung gi dit liéu nhén dién thiét
bi. Cong viéc con lai 1a nhiém vu ctia cac thanh
phéan con lai ctia hé théng dwoc xay dung sé lam gi
khi nhin dién dwoc c6 mot Beacon gan do.

Dic diém:

- Tiét kiém ndng lwong, cho phép Beacon
truyén thong tin lién tuc Ién dén 2 - 3 nam chi véi
mot vién pin nhd.

- Khodang cach truyén BLE ciing 1én dén 100 m
nhu Classic Bluetooth.

- BLE str dung cuing bang tan 2.4 GHz

So d6 khoi thiét bi dinh danh ESBeacon duoc
thé hién trong Hinh 1.

Chtrc nang:

- Chip nRF52832 cuia hang Nodrdic dworc tich
hop trong Module Bluetooth E73 - 2G4M04S.

- Kh6i nguén: Vi chirc nang cung cip ngudn
cho mach. Trong khuén khé bai bao nay, ching t6i
thiét k& mach thir nghiém vi 2 Iwa chon: nguén

pin va ngu6n dién, tiy vao rng dung ctia hé théng.

- Nut 4n diéu khién chi giit chirc nang bat tit
nguon hoat déng.

- ben tin hiéu v&i chirc nang thong bao tinh
trang hoat dong ctiia mach.

- Anten: D€ ting kha nang truyén xa cho mach.

2.2. Giao thirc truyén dir liéu Beacon

Giao thirc truyén dir liéu va két néi véi phan
mém trén dién thoai (Hinh 2, 3).

Mbi ESBeacon c6 cac thong s6 co ban, dé 1a,
chuén dinh dang iBeacon c6 ba gia tri la UUID,

Antenna

Pen tin hiéu 4-‘
nRF 52832 C—T

=

Khaingudn NOtén digu khién

Hinh 1. Sor db khoi cia thiét bi dinh danh ESBeacon
str dung cong nghé Bluetooth.

Data

(up to 31 bytes)

Hinh 2. Packet Data Unit (PDU) ctia iBeacon.

DATA PACKETS o, Edstone
Specs
Prefix Data Frame Data
Nbytes 20 bytes
Eddystone UID
I
Mamespace nstance Frame Type
10 bytes 6 bytes T Powier
4 bytes
Eddystone URL
I
URL Data Frame Type
Up ta 17 bytes Tx Povwer
3 bytes

Eddystone TLM Telemetry
—

Frame Type, Battery status

Hinh 3. Packet Data Unit (PDU) cuia EddyStone.
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Major ID va Minor ID, chudn dinh dang EddyStone
bao gbm Namespace, Instance do6i véi EddyStone
UID. Cac gia tri nay dworc xac dinh béi g dung di
dong dé két xuat dir liéu dau ra twong &ng véi
tirng ESBeacon.

2.3. Phwong phdp tinh khodng cdch ctia BLE

Cac mo6 hinh BLE st dung chi s6 cwong do tin
hiéu thu RSSI (Received Signal Strength Indicator)
trong tinh toan khoang cach hay vi tri nhw tham sé
co ban. Viéc tinh khoang cach dwoc dya trén cac
mo hinh tham s6. Nhdm tac gia thir nghiém hai mé
hinh tham s6 d6 1a: log shadowing va mo hinh cta
b0 thw vién Android Beacon Library.

Mot tham s6 tham chiéu RSSIre st dung trong
mo hinh tinh toan dwoc dinh nghia, 1a gia tri trung
binh ctia RSSI khi khoang cach tir thiét bi BLE dén
thiétbidola 1 m.

- M6 hinh log shadowing (LogR) st dung cong
thirc tinh khoang cach sau (Rappaport, 1996)

d= 107RSS£1§iﬂ” (1)
Trong dé: n l1a PLE (path loss exponent), n = 2
khi thuc hién tinh toan & trong khoang khong gian
tréng.
- M0 hinh Android Beacon Library (https://
altbeacon.github.io/android - beacon - library/
distance - calculations.html) st dung cong thikc:

cach st dung phwong phap hoi quy liy thira
(power regression) trén tip dit liéu dau vao dworc
thu thap ttr trede. Cac burde thue hién nhw sau:

St dung 1 dién thoai iPhone dé do RSSI &
khodng cach 1 m lam gia tri tham chiéu.

Lap bang do RSSI trén thiét bi cai dat thi
nghiém & 20 diém cé khoang cach khac nhau:
0.25,0.5,1,2,3,4,5,6,7,8,9,10,12, 14, 16, 18, 20,
25,30, 40.

Lap bang tham s6 dau vao cho phép tinh hoi
quyy =A*x8, bién doclap 1a gia tri 20 diém do bang
mét, bién phu thudc la ti 1€ gitra RSSI do dworc trén
thiét bi thir nghiém va thiét bi tham chiéu.

St dung coéng cu dé chay ham héi quy sé thu
dwockét qua A vaB.

Tinh khodng cach dw doan bang st dung A, B
thu dworc & trén vao cong thirc:

y=A%F 3)

Tinh C bang cach 14y khoang cach do thuc té
trir di khoang cach dw doan.

Tinh lai khodng cach dw doadn bang cach st
dung C & buére trén vao cong thirc ban dau.

3. Phan tich thiét ké hé thong

3.1. Xay dwng mé hinh hé théng IoT dinh hwéng
théng tin cho ngwo'i ding

Mot ing dung siéu thi s6 dwoc tao ra dé hién

RSSI thi théng tin vé cac chwong trinh gidm gia, khuyén
d=A.(—)8+¢C (2) R = - -4
RSSI mai, thdng tin vé cac san pham trén ké hang. Hinh
Y =N 7 " ~ ki =2 7 N ~
Trong d6: A, B, C 12 cic hing s§ duoc tinh bing 51a kién triac hé thong cta giai phap dé xuat.
TABLE 1
iPhone Im RSSI
-62.68
Step 1: Caclulate Ratio  Step 2: Di¥ liéu hdi qu Step 3: Chay thuat toan hx Step 4. Tinh ke theo A & B Step5.TinhC  Step 8. Tinhk/ctheo A,B& C
TABLE 2 TABLE 3 TABLE 4 TABLE 5 TABLE 6 TABLE 7
Thu thap di liéu Cac tham sé St dung trang http:/Aww. cong thirc d=A*(r/ty'B Sai sb & kic 1m Cong thirc d=A*(rt)*B + C
Distance (m) RSSIRatio (RSSllphone 1m RS PhuthudcBoclap A 4.295 RSSI Ratio Klc thwe K/c tinhtodn  Calculationof C RSSI Ratio  Actual C Predicte
025 -41 0.654116146 0.6541 0.25 B 6.17 -41 06541161 025 0313 C 0.0598 41 06541 025 0.373
05 -43 0.68602425 0686 05 -43  0.6860243 05 0.42 -43  0.686 05 048
1 -49 0.781748564 0.7817 1 -49 0.7817486 1 0.9402 -49 0.7817 1 1
2 65 1.037013401 1.037 -65 1.0370134 2 53752 -65 1.037 2 5435
3 -58 0.925335035 0.9253 3 -58  0.925335 3 26611 -58 09253 3 2721
4 57 0.909380983 0.9094 4 -57  0.909381 4 23904 -57  0.9094 4 245
5 -67 1.068921506 1.0689 5 -67 1.0689215 5 6.4804 -67 1.0689 5 654
6 -67 1.068921506 1.0689 6 -67 1.0689215 6 6.4804 -67 1.0689 6 654
7 -77 1.228462029 1.2285 7 -77  1.228462 7 15.289 =77 1.2285 7 1535
8 -70 1116783663 1.1168 8 -70 1.1167837 8 84914 -70 1.1168 8 8551
9 -69 1.100829611 1.1008 9 -69 1.1008296 9 777 -69 1.1008 9 783
10 -75 1.196553925 11966 10 <75 1.1965539 10 12.997 -75 1.1966 10 13.06
12 -72  1.148691768 1.1487 12 <72 1.1486918 12 10.103 -72 11487 12 10.16
14 -72 1.148691768 1.1487 14 -72  1.1486918 14 10.103 =72 1.1487 14 10.16
16 -78 1.244416082 1.2444 16 -78 1.2444161 16 16.556 -78 1.2444 16 16.62
18 -83 1.324186343 1.3242 18 -83 1.3241863 18 24.291 -83 1.3242 18 24.35
20 -81 1.292278239 1.2923 20 -81 1.2922782 20 20.897 -81 1.2923 20 20.96
25 -81 1.292278239 1.2923 25 -81 1.2922782 25 20.897 -81 1.2923 25 20.96
30 -75 1.196553925 1.1966 30 -75 1.1965539 30 12.997 -75 1.1966 30 13.06
40 -83 1.324186343 13242 40 -83 1.3241863 40 24291 -83 1.3242 40 24.35

Hinh 4. Chudn bi dir liéu va cdc bwéc tinh todn.
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dam may Co sé dL-,b

lig¢u

Internet A
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quang cdo quang cdo. | quangcdo;
1 2 n

Hinh 5. Kién tric hé thdng.

Hé thong nay 1a mot bo san phadm bao gém cac
thanh phén chinh:

- Thiét bi dinh danh ESBeacon c6 hinh dang
nho gon st dung cdng nghé BLE két ndi véi dién
thoai thong minh, may tinh bang.

- Phin mém server trén may chit ddm may luu
trit dit liéu hanh vi, ddnh gia nhu ciu nguoi st
dung, ti€p nhan va tra 1oi truy van thong tin dinh
hwéng toi ngudi dung.

- Phan mém client trén dién thoai thong minh,
may tinh bang phat hién va giao tiép vai thiét bi
dinh danh ESBeacon.

3.2. Thiét ké phdn civng thiét bi ESBeacon

Dai véi ESBeacon c6 3 van dé quan trong cin
deé cap:

- Khodng cach truyén ctia mach: trén thuc té
thir nghiém, mach c6 thé truyén xa 40 m (khong
vt can) khi khong c6 anten. Khodng cach truyén
c6 thé Ién téi ~100 m, vGi diéu kién thir nghiém
thoang va khong bi nhiéu, c6 anten. Do d6 anten sé
dwoc str dung tuy vao yéu cau str dung cuia tirng
trng dung va don vi hop tac.

- Nang lwong pin cung cip cho mach hoat dong:
d6i voi ché do chay bang dién, thi nguon lic nao
cling du cung cap cho mach hoat dong & ché do 6n
dinh nhat (Hinh 6). Tuy nhién doi v&i nguén pin,
van dé dat ra la thoi gian hoat dong ctia pin cung
cip cho mach hoat dong la bao 14u? Mach c6 chay
on dinh khong?

+ Doi voi mach thie nghiém phién ban dau tién
nay, nguoén pin sé cung cip dién cho Module
Bluetooth E73 - 2G4M04S la chinh va cung cap
dién cho 1 den bao tin hiéu mach dang hoat dong
(nang lwgng cung cap cho dén la khong dang ké).

Ta co:

- Ngubn Pin CR2477 (3V, 1000 mAh).

- Module E73 - 2G4M04 véi cOng suit truyén
1ém nhit1a 2,5mW = 0.0025 W.

Viy dong truyén cia module la: 0.0025/3 =
0.0008 A; thoi gian hoat dong ctia pin cung cap cho
mach la: 1/0.0008 = 1250 gio.

bay la thoi gian ma mach c6 thé truyén dir liéu
lién tuc (két ndi truyén dir liéu lién tuc véi app
trén dién thoai). Gia st mach lam viéc lién tuc
8h/ngay thi mach sé lam viéc dwoc: 1250/8 = 156
ngay ~ 5 thang.

Trong khi d6, dong dién tiéu thu khi ngui cta
mach chi la: 2¥10-4 mA. Thi néu trong trang thai
ngu lién tuc thi mach cé thé hoat dong trong thoi

gian 1a: =2 = 5 000 000

—4

C6 thé néi rang, nang lwong dién tiéu thu cla
mach khi ngti 1a khong dang ké.

Do d6, v6i cac wng dung khac nhau cia mach
thi thoi gian hoat dong clia mach ma pin c6 thé
cung cap 1a khac nhau. Thoi gian tir 5 thang téi 1
nam. (Siéu thi lam viéc lién tuc 1a 5 thang, con véi
cac ing dung nhw vién bao tang thi sé€ 1au hon, ...).

+ Trong qua trinh chay thir nghiém 6 thang thi
thiét bi ESBeacon van chay 6n dinh, khéng xay ra
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van dé mit két ndi véi App dién thoai cia ngwoi
dung.

3.3. Thiét ké phdn mém trén mady chii

U'ng dung ctia may chi dworc cai dit trén dam
mdy dwoc st dung dé€ quan ly cac ESBeacon. N6
cho phép cht siéu thi hay chd gian hang c6 thé
truy cip dé quan ly cac ESBeacon ciing nhw noi
dung sé dwoc glri tdi man hinh dién thoai cda
nguoi st dung twong Ung véi tirng ESBeacon
(Hinh 7).

3.4. Thiét ké phdn mém client trén thiét bi di
dong

Phin mém Client trén dién thoai théng minh,
may tinh bang phat hién va giao ti€p voi thiét bi
dinh danh ESBeacon, tir d6 dwa ra dit liéu dinh
hwéng nguoi dung twong tng. Chirc nang cia
pham mém dwoc biéu dién bang so d6 chirc ning
(Hinh 8, 9).

4. Tich hop va thir nghiém

KO MGLICN

Y o -
7 = =of T =
i
= AR L =L !
- AME | T s Pl - o
[
—

=T

KHOI NAP CHUGNG TRINH

[ K1 BIEU KHEN TRUNG TAM

[llatiohe Bua o |70 200

[ mRF3IEN2

Ty o

T

5 q-=|".'_"I"'_=I-'|'|'| |'|'I'I'|%-h' -
“”H”HJ”'EL“

KHOI GIAD TIEP

[

S el W ACH RGEATN LY

Hinh 6. Sor d6 mach nguyén Iy thiét bi ESBeacon.

Hé théng phan mém server trén
may chi dam may

Quan ly Quan ly va Tiép nhan

nguoi xac thuc truy vin va
dung ESBeacon phan hoi
két qua

\
Quan ly noi Quanly co s&
dung thong dir liéu ho tro
tin gin v&i dinh hwdng
moi thong tin cho
ESBeacon nguoi dung

Hinh 7. So do chirc nding ctia itng dung phia mdy chl.
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4.1. Tich hop va ché tao thiét bi ESBeacon

Qua qua trinh nghién ctru va th nghiém tai
phong thi nghiém, nhém tac gia da dwa ra san
pham ESBeacon (Hinh 10, Bang 1)

4.2. Phdn mém irng dung ESMarket

Siéu thi Traumerei, s6 49 Quang Trung, Ha
bong, Ha Noi dwoc chon dé thir nghiém ESMarket
vi day la mot siéu thi véi s6 lwong mét hang va ké
hang vira di dé thir nghiém. N6 cling dwoc chon
dé kiém tra hoat dong ciia ESMarket & nhitng khu

47

virc dong ngwoi vi tin hiéu cuia beacon sé bi giao
thoa va hip thu.

Cac ESBeacon dwoc gan trén cac ké hang cach
nhau 1 dén 5 mét trong siéu thi. S dung
ESMarket, ngudi mua sam c6 thé tim thdy nhitrng
ké hang mot cach dé dang, kém theo dé 1a cac
thong tin lién quan dén ké hang cling dworc hién thi
ngay trén man hinh dién thoai thong minh ctda ho.
Hé théng dé xuit dwoc thir nghiém bdi cdc nhan
vién cua siéu thi va déi ngti phat trién hé théng.
Mot ESBeacon dworc dat tai clra ra vao cla siéu thi,
hai ESBeacon dworc dat tai cac ké hang bao gbm
cac thong tin co ban nhw trong Bang 2.

Hé théng phan mém client trén thiét bi di dong

bangky | | Hwédng || Cau hinh Hi&n thi so Quqét va ||Hién thidi Hién thi
ngudist || danst | | cac thong 45 sidu thi hiénthi || liéu twong | | thong bao
dung dung | |s6 coban "|| danh sach ||  &ng vé&i dang
cac ESBeacon | | Notification
ESBeacon

Hinh 8. Sor d6 chitc ndng phdn mém client trén thiét bi di dong.

X

Khach hang méi

.

Hién thi danh sach Beacon-ID

iy

el Hién thi thong tin ciia mot @
s Hién thi sor do siéu thi

|

% @i‘méng béo khi dén gan BeaconD

|

Khéch hang da dang ky

Hié'h_thi push notification
Cau hinh thong s6 phan mém

“«extend»

e

Hién thi chi tiét thdng bao

Hinh 9. Biéu do usecase tong qudt ctia phdn mém client.
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Hinh 10. Sdn phdm hoan thién.

Bdng 1. So sdanh véi “Thiét bi iBeacon Estimote”
dang bdn trén thi triong Viét Nam.

iBeacon Estimote ESBeacon
nRF52832
MCU NODRDIC nRF52832 NODRDIC
Chuin két | Bluetooth® 4.2 LE Ho tr(_)'\cac chuan BLE
s 4.2 va BLE 5.0 mé&i
noi standard N
nhat bay gio.
Radio |2.4 GHz transceiver| 2.4 GHz transceiver
v 2400 MHz to
Dai tan so 2483.5 MHz 2379 ~ 2496MHz
P06 nhay -96 dBm -96 dBm
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Bdng 2. ESBeacon va thong tin lién quan.
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Khi nguoi st dung di ngang qua siéu thi hoac
bit d4u di qua clra ra vao cla siéu thi, mot thong
bao sé xuit hién trén dién thoai thong minh cta
nguoi st dung kém theo dé 1a so d6 cac ké hang
trong siéu thi, gitip cho nguwoi st dung c6 thé dinh
vi cac ké hang mdt cach nhanh chéng. Khi ngwoi
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BOO1

Chi tiét ESBeacon

SIEU THI XIN KINH CHAO QUY KHACH!

Hinh 11. Man hinh hién thj thong tin trén dién thoai théng minh ctia nguoi siv dung.
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str dung tiép cin v&i cac ESBeacon trén ké hang cu
thé, thong tin lién quan dén ké hang sé dwoc hién
thi trén dién thoai thong minh cda ngwoi st dung,
Lwu d6 cua &ng dung ESMarket dwgc hién thi
trong Hinh 12. PAu tién, ngwdi dung cin cai dat
trng dung siéu thi s6 ESMarket. Sau d6, tng dung
sé kiém tra xem nguwoi dung cai dat ng dung lan
dau hay khong dé hién thi man hinh dang ky st
dung. Tiép dén, &ng dung sé kiém tra xem
Bluetooth trén thiét bi ciia nguwoi str dung dang bat
hay tit. Néu bat Bluetooth ngudi st dung sé nhan
dwoc thong tin tiy thudc vao vi tri dieng hién tai.
Néu nguoi str dung & gan ESBeacon “Ctra ra vao”
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thi &ng dung sé hién thi loi chao hinh anh so d6
siéu thi; néu nguoi str dung & gan ESBeacon “Strc
khoe & lam dep” thi (rng dung sé hién thi théng tin
co ban vé ké hang, thong tin khuyén mai, giam gia,
video gidi thiéu vé cic san pham, lién két téi chi
tiét cac san pham. Twong tw néu ngudi st dung &
gan ESBeacon “Rwou” thi rng dung sé hién thi
thong tin co ban cua ké hang “Rwou”. Sau d6, néu
nguwoi dung di dén ESBeacon khac thi trng dung sé
hién thi thong tin cia ké hang lién quan dén
ESBeacon d6. Néu ngudi stv dung roi khoi siéu thi
hodc khong mudn cé thém thong tin nao vé ké
hang thi ho c6 thé tat Bluetooth. Bang cach nay,

T w
{ BAT BAU
\ ),

h 4

—

Mguedi s dung c
thi thdng minh

ai ng dung siéu
trén dién thoai

h J

/ﬁgm\
Mgwdi sir dung mé ng dung b-c:'\/dung da dang

. ky

-~

Théng bao cho ngudi sk dung dé

Fmo

i
,z:

,,fﬁiuetooth EE

7 | l

ngudn st dung bat Bluetooth duoc bat
Bang ky su
dung
Yes
—_—
» Tigp tuc

Mgudi s dung di tdvi vi tri
gan cdc ESbeacon

v v

Clta ra vao ‘

Strc khoe &
lam dep

Y

dwoc gén vdi cac ESBeacon

.< *ng dung hién thj théng tin

gud str dung di.
dén ESBeacon
khac

Mo

( KETTHUC )

Hinh 12. Lwu do ttng dung ESMarket.
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ngudi dung cé thé cé dwoc cac thong tin mét cach
nhanh chdng ma khong can phai di téi gan ké hang
va tim kiém tirng san pham.

Giao dién trang cht &ng dung phia may chua
nhw Hinh 13.

* Thu thdp di¥ liéu phuc vu cho viéc dinh hwéng
théng tin cho nguwoi dung

C6 thé ndi rang loi ich 16n nhit cha viéc st
dung Beacon la kha niang thu thip dong thoi div
liéu cia nguoi st dung cung véi dir liéu dwa trén
vi tri. Viéc stt dung Beacon trong cac rng dung cho
phép st dung céng nghé dinh vi trong nha dé cha
s& hitu rng dung c6 thé theo dai dir liéu hanh vi
cla nguwoi st dung tai cac ctra hang hay sy kién.
Dit liéu ca nhan cia nguwdi st dung dwoc thu thap
thong qua trng dung c6 thé dwgc ngwoi st dung
nhap bang tay hodc qua hinh thirc xac thyc thong
qua tai khoan trén cac dich vu xa hoi - vi du thu
thap dir liéu vé 16i sdng dé dwa vao dir liéu cac
hanh vi cia ngwdi duing dé tang cwedong hiéu biét vé
tiép thi. Cac dir liéu thu thip c6 thé bao gom tén,
dia chi email, ngay sinh, s6 dién thoai, dia diém,
thanh phd, méi quan hé véi cac san phdm, anh
hwéng clia mang x3 hoi va nhin khiu hoc, tuy
thudc vao muc tiéu cda tirng tng dung. Ban than
cac Beacon chi thu thap dit liéu vi tri cia ngwoi
dung. Bang cich nay dit liéu thu thap qua tng
dung dwoc ting theo cip s6 nhan.

A

Véi viéc thu thap cac dit liéu phu hgp thong
qua &ng dung di dong, chi s& hitu tng dung c6 thé
tin dung cac mdéi quan hé thwong hiéu khach hang
va nhan khiu hoc dé thu hut cic nha tai tro, cung
c4p trai nghiém cho khach hang t6t hon bang cach
dwa téi khach hang cac thong tin vé sdn phAm nhw
mo ta san phim, gia ca, chwong trinh giam gia, ma
giam gia ding thoi diém, dang déi twgng, qua dé
lam ting doanh s6, ti 1é mua hang.

5. Kétluin

Bai bao dworc thue hién xdy dwng mot hé thong
[oT dinh hwéng thong tin cho nguwdi dung st dung
cong nghé BLE. Thiét bi ESBeacon st dung cong
nghé BLE dwoc ché tao thir nghiém va danh gia
hiéu qua hoat dong so v&i thiét bi Beacon ctia hang
Estimote dang dwoc ban trén thi thwong Viét
Nam. Hé théng siéu thi thong minh ESMarket st
dung ESBeacon dwoc xay dung véi muc dich thi
nghiém va c6 thé dwoc st dung trong cic ing
dung khac nhw van phong, san bay, khach san, thw
vién, bdo tang,... D€ thir nghiém, cac ESBeacon
duoc dat trong siéu thi va dién thoai théng minh
hé tro Bluetooth dwgc st dung dé cai dit tng
dung siéu thi ky thuit s60 dé giao ti€p voi
ESBeacon. Két qua cho thiy khi dién thoai thong
minh xuat hién trong pham vi ctia ESBeacon, cac
thong tin lién quan vé ké hang sé dwoc hién thi
trén man hinh dién thoai.

& &

TRANGCHU  TRANGQUANTR|  LIENHE  BANG XUAT

Quan Tri

@ Quan 1y Nhom Beacon
Nhom nguoi dung

@ Quan ly Beacon
o Déi Mit khiu

odmi

@ Quan Iy Nguoi dung
@ Nhat Ky

Hinh 13. Trang chu trng dung ctia mdy chui.
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Loicam on

Bai bdo dwoc hoan thanh véi su tai tro cia dé
tai “Nghién ctru va phat trién hé théng IoT hd tro
dinh hwéng théng tin cho ngwoi dung trén nén
tang dién todn dam may”, Vién Cong nghé thong
tin - Vién Han 1dam Khoa hoc va Cong nghé Viét
Nam, ma s6: VAST01.10/18 - 19.
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