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GIAI MA SANG CHE VE MANG CAM BIEN KHONG DAY UNG DUNG IOT
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DECODING THE PATENT OF WIRELESS SENSOR NETWORKS (loT) TO BE APPLIED IN
BRACKISH SHRIMP FARMING IN VIETNAM
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Toém tat - V&i sy phat trién manh mé clia khoa hoc cong nghé dac
biét hwéng t¢i cach mang 4.0 viéc nghién ciru gidi ma cac cong
nghé la diéu tat yéu. Trong nhirng nam gan day viéc &ng dung
c6ng nghé théng minh trong nudi trong thiy hai san dang dwoc ap
dung rong rai. Do do, nhém tac gia téap trung vao gidi ma cac cong
nghé thdng minh rng dung trong nudi tdm, dac biét la tdm chan
tring mot trong nhCrng loai hai san dwoc nudi tréng trén ca nwéc.
Bai bao tap trung tbng hop viéc gidi méa cac cong nghé théng minh
trong nudi tréng thuy hai san va dé ra mot glal phap téng thé gém
ca phan clrng va phan mém cho mot hé thong hoan chinh. Trong
bai b4o, nhdm tac gia dac biét dé& xuat viéc gidi ma cong nghé LoRa
(Long Range Radio) mét cong nghé mai trong truyén théng. Cac
két qua thir nghiém chirng minh céng nghé nay hoan toan co kha
nang thay thé va ap dung cho truyén théng trong mang cam bién
khong day.

T khéa - mang cam bién khong day; giai mé& cdng nghé; tom chan
trang; cdng nghé LoRa; nang lwong tiéu ton.

1. Pat vin dé

Hién nay mang cam bién khong day dang dugc trién
khai rong khép trong nong nghiép ciing nhu thity san cong
nghé cao trén ca nudc. Viée do dac cac thong sé moi truong
trong nudi ca tra st dung cac thiét bj trong phong thi
nghiém da dugc th nghiém trong [1]. Trén co s¢ do tac
gia dé xuat cac giai phap nhdm cai tao ngudn nudc dé nang
cao chét luong c4 tra. Trong [2], [3], cac tac gia da xay
dung mot hé thong cac cam bién do nong do pH va nhiét
do cho nong nghiép nhdm quan ly ngudn dat. Tuy nhién
han ché cuia hé théng con don gian va d6 chinh xac chua
cao. Pé kiém soat ngudn nude dinh hoat hang ngay mot hé
thong & Malawi duoc dé xuét [4]. Panh gia trén cac thiét
bi don 1¢ h¢ thong di tiét kiém nang luong va c6 do chinh
xac cao. Tuy nhién nghién ctru mdi chi dung lai & muic thi
nghi¢m. Bén canh d6 mdt hé théng mang cam bién giam
sat ngudn nudc tai bai bién Kuwait ciing dugc trién khai
dua trén viéc do ndng d6 pH va oxi [5].

Trong khi hoat dong quan trac thong thuong hién tai
chua déap Gmg duoc yéu cau cap bach quan ly moi trudng
nudi tom chan tring thuc té, thi viéc nghién ctru tng dung
cong nghé thong tin hé cam bién khong day giam sat moi
truong ao nudi tdm chan tréng khic phuc mot s6 nhiing han
ché trong cong tac quan tric thuc tai 1a mot cong viée hét
sirc ¢6 y nghia ddi v6i cong ddng nudi tém thuong pham
cong nghiép.

Nhin chung, cac san pham trén thi truong gia thanh van
¢con rat cao do chua 1am chu hoan toan cong nghé, cac h¢
thdng trong cac trung tim nghién ctru va cac phong thi
nghi¢m dua ra méi con mang tinh thir nghiém, cac nghién
clru con mang tinh cuc bo riéng 1é tily theo timg diéu kién

Abstract - With the rapid development of science and technology,
especially in orientation towards the 4.0 revolution, the conduct of
researches into decoding new technologies is a matter-of-course.
In recent years, the application of smart technologies in
aquaculture has been widely applied. Therefore, we focus on
decoding smart technologies used in farming shrimp, especially
white shrimp, one of the marine species raised throughout the
country. This paper focuses on the synthesis of smart technologies
in aquaculture and provides a solution that includes both hardware
and software to be implemented in a completed system. In this
paper, we specially propose the decoding of the LoRa technology
- a new technology in communications. Results from expriments
demonstrate that this technology is completely substitutable and
applicable to communications in wireless sensor networks.

Key words - wireless sensor network; decoding technology; White
shrimp; LoRa technology; energy consumption.

mdi trudng ma dua ra cac giai phap khac nhau. Nhuge diém
co ban cta cac hé thong hién ¢o 1a:

e Cac thiét bi twong ddi dat tién, khong linh hoat do thiét
bi cdng kénh kho khan trong viéc di chuyén ciing nhu xir 1y.

o CA4c thiét bi con roi rac don 1¢ nén dir liu thu thap
dugc chua c6 tinh thong ké cao va do chinh xac khong cao.
Diéu nay gay kho khan trong viéc tong hop béo céo.

e Chua tw dong héa viéc lay dir liéu con can sy can thiép
tir phia con ngudi nén kinh phi ton kém. Dir liéu khéng
dugc cap nhat mot céch lién tuc.

e C4c hé thong dé xuét ciing chua chu ¥ t6i sy phét trién
cua cac dong dign thoai thong minh mdt trong cac dinh
hudng phat trién cong nghé cao vao nudi tréng thay san.

e Chua c6 bg co so dir lieu chuén dé c6 thé trién khai
dai tra trén cac séng ho nudi trong thay san.

Trén co s& d6 cac dong gop chinh cua bai béo gom:

* Giai ma duoc sang ché vé cong nghé xi Iy tin higu va
cong ngh¢ truyen thdng khdng day LoRa trong mang cam
bién khéng day;

e Nghién ctru phat trién ung dung cong ngh¢ mang cam
bién khong day phu hop trong truyén thong dit liéu;

o Xay dung mot bo co sd dir liéu phuc vu cho viéc nubi
tém nuoc lg & Viét Nam;

e Ung dung chuyén giao cong nghé¢ cho doanh nghiép
trong linh vuc nudi tdém nudc lg ¢ Viét Nam.

2. Phuong phap thuc hién
Trong bai bao nay, cong nghé truyén théng méi LoRa

s& 1an déu tién dugc nhom nghién ciru trién khai cho hé
thong mang cam bién khong day. Véi loi thé truyén bang
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song v tuyén theo phuong thirc P2P (peer to peer — mang
ngang hang) khong phu thugc vao cac yéu cau vé co sO ha
tang cuia nha cung cap dich vy, LoRa la cong ngh¢ truyen
thong khong day méi, duge xdy dung dé thiét lap két nbi
vO tuyén & khoang cach rat xa (dén 10 km, trong tAm nhin
thang) cho céc thiét bi thong minh trong bdi canh  phat trién
tng dung loT (Internet of Things) cho cac thiét bi dung
nguon pin, yéu cau tiéu thy nang lugng thap nhu Hinh 1.

' ) SEMTECH LoRa SX1272/73

S$X1272/73 - 860 MHz to 1020 MHz Low Power Long Range Transceiver

Hinh 1. Kién triic LoRa SX12xx [7]
| | |

& Sy &5
End device End d,Q/ice End device
\ )
7/
\ /
\ /
7/

LoRa gateway LoRa gateway

IP connection

: ¥

LoRa Network server

- == == | oRa connection

Hinh 2. M6 hinh hé thong 10T ¢ sir dung cong nghé LoRa

Hinh 2, hé thong 10T tich hop LoRa gdm GateWay thu
thap dir liéu tr cac thiét bi cam bién sau d6 truyén dir lidu
dén may tinh hodc server ket nbi mang qua giao thirc
TCP/IP dé Iuu trir va quan 1y s6 liéu. Do vay c6 2 khdi co
ban can phai giai ma:

e Thiét bi gate way

e Thiét bi diu cubi chira ddu do cam bién tich hop LoRa

Str dung cong nghé tién tién nhu LoRa 1a mot nén tang
cong nghé khong day c6 cong suét thap va pham vi xa, sir
dung giai tin mién phi (unlicensed radio spectrum), phé tan
nay duoc sir dung trong cac cong nghiép, khoa hoc va y té
(ISM band). Muc dich cua tao ra cong nghé LoRa 1a nhdm
loai bd bo 1ap, gidm gia thanh thiét bi, ting cuong thoi gian
hoat dong, ting cudng nang lyc cua mang va hd trg cho sb
lugng 16n céac thiét bi. N6 1a mot 16p vat 1y, duoc su dung
cho giao tiép véi khoang cach 16n. Dé tiét kiém ning luong,
hau hét cong nghé¢ khong day sir dung k¥ thuat didu ché tan
s0 chuyén phim (FSK— Frequency Shift Key). LoRa 1a mot
k¥ thuat diéu ché dya trén ky thuat trai phé va bién thé cua

CSS (Chirp Spread Spectrum), duoc nghién ciru va phat
trién boi Cycleo va dwoc mua lai boi cong ty Semtech vao
nam 2012. Cong nghé nay gitp ching ta cé thé truyén dir
lidu v6i khoang cach 1én dén hang km ma khong can cac
loai khuéch dai cong suat va cong nghé. LoRa cung cap
mdt giai phap tdi uu trong viéc tao ra dudng truyén khong
day an toan, tiéu thu nang luong it hon va tiét kiém ning
luong hon so véi cong nghé khong day khac. Mang khong
day sir dung cong nghé LoRa s& cung cip pham vi phi song
rong hon so v4i mang di dong hién cd, 1a mot phu hgp véi
thiét bi st dung pin.
2.1. Thiét ké thiét bi Gateway

Hinh 3 mé6 ta mot cach khai quat vé mdi lién két giira
cac thanh phan ciia hé thong, ching dugc tich ra lam 3
phén riéng biét:

3.3V MCU e
STM32F103RCT6 &
(STMicroelectronic)

POWER ¥

13.3V

MODULE LORA
: Ai Thinker
S$X1278 - 02

Antena

Hinh 3. So do cdc khoi trong mét Gateway

e Phan cung cip ning lugng cho thiét bi lam nhiém
vu cung cap nang luong, dam bao cho hé thong hoat
dong on dinh, giam thi€u nhiing anh hudng dén tir ngudn
nubi bén ngoai lam hong thiét bi.

e Phan xu ly trung tam: khéi vi xu ly trung tdm thyc
hién chirc nang di€u khién module truyén thong LoRa hoat
dong thong qua giao tiép SPI, dua dir liéu nhén dugc tir
module LoRa vao trong may tinh qua cong USB.

e Phén truyén dit liéu: bao gdm module LoRa va dng ten
qua diéu khién cua vi xir Iy nhén nhiém vu truyén nhan dir
lidu tir thiét bi c6 tich hop LoRa. Tir cac thong tin co trén so
dd khdi cua thiét bi, co thé dua ra cac phuong an cu thé dé
thiét ké, ché tao thiét bi thyc hién dung nhiing yéu cau.

Céc phan nay giao tiép voi nhau dya trén luu d6 thuat
toan nhu Hinh 4.

(" Bitdau )
Cau hinh
cho
SX1278

g

('Keét thic "%—False@—

True
¥
Thém nat
vao mang

A
Nhan dir
liu tir cac
nut trong
mang

Hinh 4. Lieu d6 thudt todn qud trinh xit Iy ciia Gateway
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2.2. Thiét bi ddu cudi tich hop Module LoRa

Hinh 5, mé ta mot cach khai quat vé mbi lién két giita
cac thanh phan cua hé thong, chung dugc tach ra lam 4
phan riéng biét:

e Phin chi phéi toan bo hé thong khéi ngudn, khéi xtr 1y
trung tdm. Lam nhiém vu cung cap nang luong, diéu phdi cac
hoat dong nhim dam bao cho hé thong hoat dong ding yéu
cau chirc nang.

) Phﬁn du vao khéi c,ém bién, thuc hié,n chtic niang
cung cap dir liu tir cdm bién dua vao cho khoi xtr ly trung
tam, lam diéu kién cho khoi xtr Iy dua ra cac hoat dong dieu
khién.

e Phan d4u ra khdi truyén thong, canh bao, hién thi lam
nhi¢ém vy truyén dit liéu vé may chu, ciing nhu dua ra cac
tin hi¢u diéu khién cho cac phan ngoai vi thyc hién.

e Phén luu trit, 1am nhiém vu luu trit dix liéu cho ca hé
thong.

Flash Memory

(SST25VFO16B 2MB)
Microchip

SD Card

MCU

STM32F103RCT6
(STMicroelectronic)

Hinh 5. So d6 cdc khoi trong mét thiét bi Node
Céc phan nay giao tiép v6i nhau theo luu d6 thuat toan

Hinh 6.
( Bit diu

Cau hinh
cho
SX1278

Y

Thue hién
alse-» viéc tham
gia mang
True
v
GUri di¥
liéu dén
Gateway
khi co yéu
cau

Hinh 6. Luu d6 thudt todn xir 1) cho Node

3. Giai mi module truyén thong
Trén co s6 phan tich & Muc 2, chung ta 1an luot giai ma

céc khdi sau khi thiét ké hé thdng truyén thong khong day
st dung cong ngh¢ LoRa gom:
e Khéi ngudn
~Lam nhiém vu cung cap ning luong cho toan bo hé
thong c6 so d6 nguyén 1y nhu Hinh 7.

VIN VIN 15

n 0.1uF L2 a2
1c3 MPISS4EN-LF ~ F
VIN L s sw - 147 q
o) = '

IC4 LMI117

! ‘

T N = OLT
| = T;\'Lu
C19
I 0 IHF Ohl fll\lF

GND

gl

MCU Power
Hinh 7. So d6 nguyén 1y khoi nguon

e Khdi xir I trung tam

Dfn}g ARM qutex 1a mot bd xur 1i thé h§: moi dua ra
mdt kién truc chuan cho nhu cau da dang vé cong nghé.
Khong giong nhu cac chip ARM khac, dong Cortex la mét
161’ xtr 1i hoan thiéq, dua ra mot chuan CPU va kién tric hé
thong chung. So d6 nguyén 1y nhu Hinh 8.

e Khéi truyén thong

Khdi truyén thong trén Hinh 9 1a khéi dong vai tro
quan trong nhat trong viéc truyén tai dir liéu gitra thi€t bi
va may chu. Phan truyén thong bao gdbm module LoRa
SX1278 két nbi voi vi diéu khién qua giao tiép SPI.
Module LoRa Ai Thinker SX1278 két ndi voi vi diéu
khién qua giao tlep SPI. O day ngudn nudi dién ap thap
3.3V 1a mot yéu to gop phan tict kiém nang lugng cho
module truyén thong.

Hinh 8. So d6 nguyén 1y khéi xit Iy trung tam STM32FIRCT6
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MODULE $X1278 GND
. }——T——‘— GND  GND ]
GND  NSS [ORA N55
33V MOSI E [ORA MOSD
( TORA_RST RESET MISO [ORA_MISO
—<z> DIO0 SCK  fard [ORA_SCK
+cs ¥ D01 Dlos i
Tantalium ;Z: DIO2 DIO4
DIO3  GND

IC1

GT\'D? GI\'DT
Hinh 9. So d6 két néi module LoRa Ai Thinker SX1278
véi VDK STM32RCT6

o Khéi luu trit

Phan truyén thong 1a kha quan trong trong cac thiét bi
10T hién nay nham tao ra mét mang Iudi thu th@p dir liéu
rong 16n, tuy nhién ciing khong thé bo quén phan luu triv
nhitng dir 1iéu da thu duge nhu trén Hinh 10.

2Mp (oS
CD/DAT3 (CS)
= DAT2 (NC)

MicroSD
Hinh 10. So dé nguyén Iy khdi luu trif

External Flash

e Khdi giao tiép ngoai vi (cam bién)

Gom ké} n6i phan cimg va chuéan giao tiép (Protocol)
gifra hai khoi nhu Hinh 11.

P4

2 2 U \Rl" R\

Header 3 = Headees

GND

Digital Input Analog Input
Hinh 11. So' dé nguyén Iy dau vio dit liéu ciia cic cam bién
Chuén giao tiép gdm cac thong tin lién quan dén khung
truyén gom dau hiéu bat dau khung truyén, loai khung
truyén, kich thuéc khung truyén, s6 truong dir liéu, kich
thudc moi truong dir liéu, dau hiéu két thuc khung truyén.

4. Két qua nghién ctru
4.1. Thiét ké mach in
So dd nguyén ly tong thé ciia mach nhu Hinh 12.

[ | [

T W T
_ﬂ_L

P
:

. jEraes

e
ldjw—"—
*w

=7}

Esternal Flash

MCU Power

m
DTU;

g

)

MicroSD
I S [
Hinh 12.

So d6 nguyén 1y tong thé ciia mach

Trén co s& d6 chung t6i da thiét ké xong mach in va

mach thi cong that cia hé thong nhu Hinh 13.

a
Q
Q
o
o
o
o

b)l

4.2. Két qud thir nghiém

BOO00000O000000000

©00000000000000000

mE0000000000000000

H00000000000000000

Hinh 13. Mach in ciia hé thong: a) Top va b) Bottom.

Sau khi thir nghiém trong phong thi nghiém va thyc té
ngoai troi chung toi da dat dugc mot so ket qua nhu sau:
4.2.1. Kich ban 1: Thir nghiém véi Firmware nhw Hinh 14

% Hercules SETUP wtility by HW-group.com

UDF Setup  Seiial | TCP Client| TCP Server | UDP | Test Mode | About |
Recsived/Sent data

ON Project - Environmental Surveillance

Version 1.2.4¢

Compiled May 24 2018 15:32:25
Platform STM32F103RCTE

CPU Freg 72 MHz

FreeRTOS : V8.2.3

Developer :  Sanslab Hardware Group

File nams: Log_O€.txt
[5 s]1:Add data

[10 s]:Add data

[15 s]:Add data

[20 s]: Write: 1

Add data

[25 s]:Add data

[30 s]:Add data

[35 s]: Write: 1

Modem lines

@0 @R @0k @CTs

Send

b)

= =

[~ HEx
[~ HEx
[~ HEx

Serial

Hame

Baud

115200 -
D ata size
CO—
Pty
Handshake

OFF -
Mode

Free -

Hiwg W update

HIDs%5

s HU-groupcom

Hercules SETUP utility
Version 3.2.8
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B Log 06.6¢t - Notepad
File Edit Format View Help

[24/05/2018 @5:17:28] Oxy: 7592|PH: 63|salt: 962 | Temp: 280 |NH3: 156|H2s: 8423
[24/05/2018 ©5:17:33] Oxy: 7592|PH: 63|Salt: 962 | Temp: 280 |NH3: 156|H2S: 6423
[24/85/2018 ©5:17:38] Oxy: 7592|PH: 63|Salt: 962 | Temp: 280|NH3: 156|H2S: 6423
[24/05/2018 05:17:43] Oxy: 7592|PH: 63|Salt: 962 | Temp: 280|NH3: 156|H2S: 6423
[24/85/2018 ©5:17:4: ¢ 7392|PH: 63|Salt:  962|Temp:  288|NH3:  156|H25: 6423

[24/05/2018 05:17: : 7592|PH: 63|Salt: 962 | Temp: 280 |NH3: 156|H25: 6423
[24/85/2018 05:17: © 7592|PH: 63|Salt: 962 | Temp: 280 |NH3: 156|H2S: 6423
[24/05/2018 @5:18: 1 7592|PH: 63|salt: 962 | Temp: 280 |NH3: 156|H2s: 8423

[24/05/2018 ©5:18:08] Oxy: 7592|PH: 63|Salt: 962 | Temp: 280 |NH3: 156|H2S: 6423
[24/85/2018 ©5:18:13] Oxy: 7592|PH: 63|Salt: 962 | Temp: 280|NH3: 156|H2S: 6423

[24/05/2018 05:18:1; 1 7592|PH: 63|Salt: 962 | Temp: 280|NH3: 156|H2S: 6423
[24/85/2018 ©5:18: ¢ 7392|PH: 63|Salt:  962|Temp:  288|NH3:  156|H25: 6423
[24/05/2018 05:18: : 7592|PH: 63|Salt: 962 | Temp: 280 |NH3: 156|H25: 6423
[24/85/2018 05:18: © 7592|PH: 63|Salt: 962 | Temp: 280 |NH3: 156|H2S: 6423

[24/05/2018 @5:18:38] Oxy: 7592|PH: 63|salt: 962 | Temp: 280 |NH3: 156|H2s: 8423
[24/05/2018 05:18:43] Oxy: 7592|PH: 63|Salt: 962 | Temp: 280 |NH3: 156|H2S: 6423

[24/85/2018 05:18:4: © 7592|PH: 63|Salt: 962 | Temp: 280|NH3: 156|H2S: 6423
[24/05/2018 05:18: 1 7592|PH: 63|Salt: 962 | Temp: 280|NH3: 156|H2S: 6423
[24/05/2018 ©5:18: : 7592|PH: 63|Salt: 962 | Temp: 280 |NH3: 156|H2S: 6423
[24/05/2018 05:19: : 7592|PH: 63|Salt: 962 | Temp: 280 |NH3: 156|H25: 6423

[24/@85/2018 ©5:19:89] Oxy: 7592|PH: 63|Salt: 962 | Temp: 280 |NH3: 156|H2S: 6423
[24/05/2018 @5:19:14] Oxy: 7592|PH: 63|salt: 962 | Temp: 280 |NH3: 156|H2s: 8423

[24/05/2018 05:19:1' : 7592|PH: 63|Salt: 962 | Temp: 280 |NH3: 156|H2S: 6423
[24/85/2018 05:19: © 7592|PH: 63|Salt: 962 | Temp: 280|NH3: 156|H2S: 6423
[24/05/2018 05:19: 1 7592|PH: 63|Salt: 962 | Temp: 280|NH3: 156|H2S: 6423
[24/05/2018 ©5:19:34] : 7592|PH: 63|Salt: 962 | Temp: 280 |NH3: 156|H2S: 6423

[24/05/2018 05:19:39] Oxy: 7592|PH: 63|Salt: 962 | Temp: 280 |NH3: 156|H25: 6423
[24/85/2018 05:19:44] Oxy: 7592|PH: 63|Salt: 962| Temp: 280 |NH3: 156|H2S: 6423
[24/05/2018 ©5:19:49] 1 7592|PH: 63|salt: 962 | Temp: 280 |NH3: 156|H2s: 8423
[24/05/2018 05:19:54] Oxy: 7592|PH: 63|Salt: 962 | Temp: 280 |NH3: 156|H2S: 6423
C) [24/85/2018 ©5:19:59] Oxy: 7592|PH: 63|Salt: 962 | Temp: 280|NH3: 156|H2S: 6423

Hinh 14. Bo mach hoan thién: a) thir nghiém Firmware,
b) ket qua dat dwoc, va c) luu trit vao thé nho

4.2.2. Kich ban 2: Thir nghiém véi module truyén théng LoRa

Két qua thé hién nhu trén Hinh 15. Day la qué trinh
giao tiep voi module truyén thong LoRa Al Thinker
SX1278 thanh cong, hién thi thong bao cac tham s6 cau
hinh thanh céng va san sang gui dir liéu tor Node dén
Gateway khi nhén 1é€nh.

Sau khi Node nhén dif li¢u va bat dau qué trinh giri dit
liéu dép Gateway. Gateway nhan dugc ban tin s€ hién thi
Ién phan mém Hercules.

s SETUP utility /-group.com

UDP Setup Setial | TCP Client| TCP Server | UDP | Test bode | About |

Received/Sent data el
lON Project - Environmental Surveillance Nams
version 1.2.46 T
Compiled May 24 2018 15:53:27
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Start configuring LoRa module none ~
Setting Powsr ON Handshake
Setting Mode 4
Setting Header ON OFF j'
Setting Channel: CH = 11, 433MHz Mode
Setting CRC ON Free -
Setting Power: H
Setting Node address: 2
LoRa successfully configured
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Hinh 15. Thit nghiém cdc node mang: a) Thir nghi¢m node
mang va b) ket qua dat dwoc

5. Két luan

Bai bao da trinh bay viéc giai ma va tng dung cong
nghé LoRa trong truyén théng. Muc tiéu cta bai bao 1a
thiét ké, ché tao module truyén thong LoRa tich hop vao
thiét bi 10T, xay dung mot so thuat toan cho Node va
Gateway dé két ndi nhiéu thiét bi thanh mot hé thong
mang va két ndi véi cac hé théng mang khac dé tao thanh
mot hé théng 10T hoan chinh. Hé thong dat duge cac két
qua nhu truyén dir liéu gitra cac thiét bi 10T tich hop
module LoRa v&i GateWay, xdy dung ban tin truyén va
nhan c6 Protocol da dinh sin, xdy dung dugc mang hinh
sao sir dung cong nghé truyén thong LoRa, truyén dir lidu
tir cac niit dén gateway theo két ndi mang hinh sao, truyén
nhan dir liéu chinh xac, 6n dinh, phat trién thuat toan da
truy nhép, tim ra duoc cac nguyén nhan gay mat dir liéu
va khic phuc. Tur két qua ¢6 dugc trong qua trinh kiém
thir, ¢6 thé duc rat ra mot s6 diém yéu con ton tai ciing
nhu phuong hudng cai tién dé san phdm c6 d6 hoan thién
cao hon dua theo cac thuét toan [8], [9].

Loi cam on: Nghién ciru ndy duge hd tro béi B Khoa hoc
va Codng nghé trong dé tai “Nghién clru giai ma sang ché
vé mang cam bién khong day dé ung dung trong nudi tom
nude lg 6 Viét Nam”, hop dong s6 02/2018-VSCCN-
DTCB.
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