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Tom tir: Hién nay trong cac hé thong truy xuit nguon
gbc (TXNG) thuong théng tin 13 do Doanh nghiép tu
khai, chua tich hop céc thng tin vé qua trinh canh tac
trén ddng rudng, ciing nhu cac thong tin khi san phdm luu
hanh trong chudi cung wng. Mot sb giai phép cé thuc hién
tich hop théng tin, nhung 1a ghi vao thu cdng, do cong
nhan thyc hién. Viéc ung dung thiét bi Internet of Things
(10T) trong TXNG c6 tiém nang 1on gidp giam nhan luc
thuc hién, tiét kiém chi phi va tang tinh khach quan cta
dir liéu. Pa ¢6 cac co so ing dung 10T trong giam sat khu
vuc canh tdc nhung cOn mang tinh riéng 1¢ va cac dir liéu
d6 chua duoc sir dung vao TXNG, cho nén can c6 giai
phap ung dung 10T va tich hop dir liéu vao TXNG san
phdm, nhim dua thong tin phong phu, khach quan toi
nguoi tieu dung (NTD) vé qua trinh san Xuit va phan
phéi san pham nong san. Hé thong can tao ra chirc nang
luu trir thong tin thu thap tu thiét bi 10T, gan thong tin d6
véi mot don vi san pham va hlen thi thong tin twong ng
khi nguoi ding truy xuat ngu0n goc san pham, tich hop
véi c&c chirc nang truy xuat nguon goc da co.

Bai bao nay trinh bai mot giai phap duoc dé xuat dé
tich hop dix liéu ToT, danh gia dix liéu cho viéc TXNG san
pham ndng nghiép. Giai phap bao gom phuong phép tich
hop, kiém nghiém viéc thu thap dir liéu tir thiét bi 10T va
mo hinh trién khai.

Tir khéa: 10T, Truy xuat ngudn goc (TXNG), An toan
thuc pham (ATTP), Nguoi tiéu dang (NTD).

. MOPAU

Céc hé thdng truy xuit ngudn goc duoc trién khai
nhim theo di, nhan dién dwoc mot don vi san phim qua
timg cong doan cua qua trinh san xuit kinh doanh. Quy
dinh trong Luat ATTP 2010 [1], Thong tu 74/2011/TT-
BNNPTNT [2] va Thong tw 03/2011/TT-BNNPTNT [3].
Hién nay co nhiéu giai phap vé truy xuat nguon goc san
pham, phan 16n con ton tai nhitng van dé sau:

- Cac thong tin vé nguan gdc san pham chi yéu do
nha san xuét cung cip, tu chiu tréch nhi¢gm, chua
dugc xac thue boi co quan c¢6 tham quyen.

- Thong tin vé san pham, hang hoa c6 thé bi thay
doi, lam giam d¢ tin cdy ddi voi nguoi tiéu dung.

Theo théngv ké trong [4] Lién Minh chau Au 1a mot

trong nhing t6 chuc dau tién quy dinh bat budc phai
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TXNG d6i voi cac san pham, hang ho4 luu hanh trong
Lién minh; Nam 2011, My ban hanh luat hién dai hoa an
toan thuc pham (ATTP) [5], trong d6 c6 yéu ciu ting
cuong truy vét, luu trit hd so dol vé6i thuc phim nguy co

Diéu nay cho thdy nhu ciu cua giai phap TXNG
sén phém, hang hoa Ia rat 16n, khdng chi phuc vu loi ich
cta nguoi st dung ma con phuc vu chirc nang, nhiém vu
quan ly cta nha nudc.

TXNG la mot trong céac yéu td dap mg cac yéu cau
cua thi truong NTD, gitp céc co s san xuat khiang dinh
sy minh bach, xdy dung thuong hiéu va tang kha nang
canh tranh, kiém soat ving nguyén liéu, quan ly chudi
cung ung, dap tng cac quy dinh cua qubc té va qudc gia
nhap khau. Mat khac, TXNG c6 thé gilp co quan quan ly
truy vét nhanh chéng, chinh xac céc sy ¢b vé thuc pham.

Hién nay, Viét Nam da c6 nhiéu giai phap TXNG dya
trén tem dién tir nhu: VNPT check [6], Smartlife [7],
Vinacheck [8], Agricheck [9], Traceverified (Khai nguén
tr quy GCF cua chinh phu Pan Mach) [10], iCheck (st
dung co s¢ dir ligu md vach GS1) [11],... Tuy nhién,
thong tin truy xuit dugc nhiéu khi con kha don so, chua
dap tng nhu cau tim hiéu caa NTD V& qua trinh canh tac
ra n6ng san, ciing nhu thong tin luu hanh san pham trong
chudi cung tmg. Trén phuong dién thuc hién, viéc ghi
chép thu cong ciing gy t6n kém nhan lyc va dé& phat sinh
16i con ngudi va khong dap ung duoc viéc theo ddi
thuong xuyén, lién tuc.

Xuét phét tir nhitng van dé trén day, viéc Gng dung
cong nghé loT nham cai thién chudi cung tng nong
nghiép 1a diéu tat yéu can thyc thi. Cac san pham vé loT
dugc du bao s& nhanh chong thay d6i moi mat cia doi
séng kinh té, van hoa, xa hoi,... cua cac quéc gia. 10T ¢6
thé duoc sir dung nhu mét céng cu dé phuc vu cho viéc
san xuét ndng nghiép, cong nghiép,... Nganh ndng nghiép
vén dugc biét dén véi viec phu thusc nhidu vao kinh
nghiém cia ngudi [dam nbng, thach thac I6n trong viéc tim
kiém nhimg phuong thirc t6t hon dé gia ting hiéu qua
chin nuéi trong trot. Trong thoi dai cong nghiép 4.0, cach
dugc coi 1a t6i wu va ciing 1a xu huéng khéng thé thay thé
nhat chinh I 4p dung céng nghé mai vao hoat dong san
xuét, canh tac. 10T c¢6 thé bién ndng nghiép tir linh vyuc
san xuét dinh tinh thanh linh vuc san xuit chinh xéac dua
vao nhiing sb ligu thu thap, tong hop va phan tich thong
ké. D6 voi linh vyc néng nghiép, xu huéng nay gidp
nguoi ndng dan thu thap dit liéu cho cdng tac trong trot,
dit liéu c6 thé 1a diéu kién thoi tiét, chat luong dat, tién do
phét trién cua cay trong hoic sic khoé cua gia stc, quan
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ly giét md, truy xuat ngudn gbc théng qua Smart phone,
méy tinh. Pdng thoi, tang hiéu qua kinh doanh théng qua
tu dong hoa quy trinh nhu tuéi tiéu, bon phan, phong trir
sau bénh, kiém soét tot nudc, phan bén va thuc bao vé
thuc vat nham nang cao chét lugng san pham, giam thiéu
sc ngudi, tdi uu hoa nang suat lam viéc cua lao dong.
Ngoai viéc hd tro ngudi nong dan trong qué trinh san
Xuit, IoT da va dang déng vai tro rat quan trong trong qué
trinh phat trién caa ndng thén, gidp ndng dan cé thé hoc
hoi cach lam an, tim noi tiéu thu san pham tir nhitng thong
tin trén mang dé nang cao gia tri cudc song,. ..

Céc ung dung vé quan ly dit liéu trong trot, md hinh
canh tac trong nha kinh, theo ddi giam sat moi truong
ndng nghiép, theo ddi thoi tiét véi dong hod thdng minh,
giam sat nudc thdng minh trong néng nghiép,... mai chi &
pham vi khao sat dix liéu, chua c6 nguoi gidm sét, theo doi
hé thdng hoat dong ra sao. Hé thong tac gia dé xuat duoc
xay dung dam bao tich hop dir liéu thu thap tir cac dir liéu
cam bién 10T vao trong dir liéu truy xuat ngudn géc san
pham, nhim dua thong tin phong phu, khiach quan toi
nguoi tiéu dung ve qua trinh san xuat va phan phéi san
pham ndng san. Hé thdng tao ra churc nang luu trir théng
tin thu thap tir thiét bi 10T, gén thong tin d6 véi mot don
vi san pham va hién thj théng tin tuong tmg khi nguoi
duing truy xuat ngudn géc san pham, tich hop véi cac chuc
nang truy xuat ngudn goc da co.

Bai bao nay trinh bay su can thiét va cac loi ich cua
viéc tng dung 10T vao TXNG néng nghiép, ddng thoi dé
XUt giai phap dé tich hop dir liéu loT va xay dung tng
dung demo dé minh hoa. Giai phép bao gom phwong phép
tich hop, kiém nghiém viéc thu thap dix liéu tir thiét bi loT
va md hinh trién khai.

Phan con lai cta bai bao duoc bd cuc nhu sau. Phan 11
gidi thiéu vé vai tro cua loT trong TXNG. Phan 111 trinh
bay vé viéc phan tich thiét ké hé thong. Phan IV trinh bay
vé giai phép tich hop dit liéu 10T trong TXNG san pham
ndng nghiép. Phan V 1a két qua trién khai thir nghiém.
Cuébi cuing, phan VI la két luan bai.

Il. VAITRO CUA IOT TRONG TXNG

Trong truy xuét ngudn géc ndng nghiép, hé théng 10T
c6 tam quan trong lon 1a thu thap dir ligu, dwa vao do dé
phan tich, truc quan hod va hé théng hoa quan ly; viéc
phan tich dit liéu cam bién s& thuc day tinh lién tuc cua dir
liéu, minh bach trong céc quy trinh nong nghiep, vi néng
dan ¢ dugc nhing hiéu biét quy gia) vé hiéu suat ciia canh
ddng, nha kinh,... ToT mang lai tiém nang Ién cho thi
truong néng nghiép, cung cap kha nang thu thap, hién thi
dir liéu cho toan bo quéa trinh san xuét ndng nghiép. Céc
mo hinh néng nghiép tng dung loT mang lai két qua t6t
cho nguoi noéng dan nhu gia ting ning sut, chit luong
ndng san duoc nang cao, tiét kiém chi phi dong thoi ho b
thé chu dong trong san xuét.

Cam bién 10T thu thap dit liéu lién quan dén cac chi s6
mdi trudng nhu nhiét d6, dd am, anh sang,... Qua phan
tich s6 liéu nay ma ngudi nong dan cé thé dy doan dugc
dbi twong trdng trot, chan nudi ndo thich hop véi diéu
kién du bao, hay cam bién dugc gan vao cay trong vat
nudi cho phép ndng dan c6 thé theo dai giam sét tinh
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trang chat luong cua chdng tir xa gidp tiét kiém thoi gian
cling nhu nguon lyc lao dong.

Giéng nhu trong cac nganh coéng nghiép khéc, (ng
dung IoT trong néng nghiép mang lai nhiéu tiém ning ma
trude ddy khong co, giam tai nguyén va chi phi, tu dong
ho& dua trén phan tich dir liéu va t6i wu hoa quy trinh.
Mot sb loi ich ma 10T mang lai cho néng nghiép trong qua
trinh TXNG nhu:

- Canh tac chinh xac: kiém soét khi nudi gla slic va
tréng trot, st dung cong ngh¢ thdng tin va cac thiét
bi nhu cam bién [12], hé thdng diéu khién, robot
(Xe tu 1ai UAV,...), cong nghé ty 1& bién dbi,..
may bay khong nguoi 14i cling dugc st dyung trong
néng nghlep d¢ danh gia stc khoe cay trong thuy
loi, glam sat cay trong phun thudc trir sau, trong
trot va phan tich dat dai.

- Gidm sat chan nuoi: chu trang trai 16n sir dung cac
tng dung IoT khong day dé thu thap dir liéu vé vi
tri, suc khoé gia stic cua ho nhim xéc dinh duoc
cac dong vat bi bénh dé chung c6 the tach roi khoi
dan, ngan ngua su lay lan cua bénh tat. Dong thoi,
giam chi phi nhan cong vi ngudi chian nudi c6 thé
xé4c dinh duoc gia sic cua ho dua trén cam bién
ung dung loT.

- Nha kinh théng minh: nhdm ning cao ning suit
rau, hoa qud, cay trong,... nha kinh kiém soat cac
théng s6 moi truong thong qua can thiép bang tay
hodc co ché kiém soat theo ty I¢. 10T gidp kiém
soat khi hau, loai bo sy can thiét phai can thiép
bang tay. Khi klem soat moi truong trong nha kinh
thong minh, Can sir dung cic cam blen khéc nhau
do cac thong s6 mdi truong theo yéu cau nham tao
ra mot may chu dam may dé truy cap tir xa vao hé
thdng khi két ni véi 1oT.

Ung dung loT trong truy xuat ngudn géc san pham
ndng san dua lai cac loi ich sau:

a) Cung cép cach thuc hiéu qua trong thu thap dir
ligu: cac cam bién IoT do ludng, gidm sat cac
thong s6 moéi truong va sinh trudng cua cay
trong vt nudi, thay thé viéc ghi chép dix liéu thu
cong, giam nhan lyc thuc hién. Cam bién 10T ¢6
thé gui dir ligu lién tuc voi tan suit cao, bt ké
thoi gian ngay dém, bao phu di¢n tich canh tac
rong déu kho thyc hién duoc véi lao dong thu
cong. H¢ thong loT thu thap, cung cap dir lieu
day du trén nhieu mit, nhleu khau trong vong doi
san pham, tir khi nu6i trong nguyén li¢u cho toi
tiéu thu san pham phuc vu nhu cau truy xuét
théng tin cua ngudi tiéu dung.

b) Cung Cap dir liéu phong phu da dang: cam bién
loT c6 thé do luong cac thong s6 khac nhau
(nhiét do, 6 am, vi tri...), v6i dinh dang dir liéu
khéc nhau (gia tri roi rac, &m thanh, hinh anh.. )
Nhiing dit ligu d6 duoc st dung dé phan tich va
biéu didn mot cach truc quan, hip dan va da
dang voi nguoi tiéu dung khi truy Xuit nguon
goc san pham.

¢) Tang cuong tinh khach quan cua thong tin: Dit ligu
0T han ché nhitng sai so6t con nguoi trong qué
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trinh ghi chép, ddng thoi cling han ché viéc stra
d6i s6 liéu nham muc dich xau.

d) Dt liéu phuc vu TXNG cung c6 thé dugc khai thac
dé phan tich, danh gid, du bao va t6i wu hoat
dong cua co so san Xuat.

Phan tiép theo, nhém thyc hién tap trung vao viéc
phan tich thiét ké giai phap phu hop véi quy md, hé thong
dat ra.

l1l. PHAN TiCH THIET KE HE THONG

A. Yéu cau bai toan

Tich hop dir ligu thu thap tir céc di liéu cam bién loT
vao trong dir liu TXNG san pham nham dua thong tin
phong phd, khach quan téi ngudi tiéu dung (NTD) ve qué
trinh san xuat va phan phdi san pham néng nghiép.

Hé thdng can tao ra chirc nang luu trit théng tin thu
thap tir thiét bi 10T gén thong tin d6 véi mot don vi san
pham va hién thi thong tin trong tmg khi ngudi dung truy
xuit ngudn géc san pham, tich hop véi cac chirc ning
TXNG da co.

B. Phan tich hé thong

B.1. Phan tich luong nghiép vu
(a) Céc khau trong chugi san xudt, cung #ng san pham
ndng sdn

Néng trai Nhidénggéichébién  Nhabanle Newdi mua
e B ‘_ = | e
y
SANXUAT  CHEBIENDONG GOI  LUU THONG

Hinh 1. Céc khéu trong chudi cung (ing sén phém tir
néng san

Cac khau trong chudi san xuét, cung ung, tidu thu céc
san pham ndng san dugc thé hién ¢ Hinh 1. Nong san
duoc nudi trong, canh tac & cac khu vuc san xuat nong
nghiép nhu cac ao nudi thuy san, rimg, vuon cdy, trai gia
stic, ddng rudng, ... goi chung 1a ndng trai. Nong trai san
Xuét ra nguyén liéu cho budc xur ly tiép theo. Trong budc
nay, nguyén liéu nong san dugc ché bién thanh cac thanh
pham dé dua ra thi truong va dugce dong gdi thanh cdc
don vi sén pham nam trong cac dot san xuét goi 1a cac 16
hang. San pham sau do dugc dua ra luu thong trén thi
trudng qua cac kénh phan phéi, hoat dong nay s& lién
quan dén viéc van chuyén cua cac hang logistics, bao
quan tai cac nha kho, cira hang,.. Cudi ciing, san pham s&
duge nguoi NTD va st dung.

(b) Luong diz ligu
Dir ligu c6 thé phét sinh trong tat ca cac khau cua quy
trinh nghi¢p vu nhu da néu & phan a) Trong giai doan nudi

tréng & nong trai, di liéu vé gidng cay trong, vat nudi, quéa
trinh sinh truéng, cham séc (nhu cho an, twdi tiéu, bon

SO 04 (CS.01) 2023

phan,...) c4c quy trinh san xuat theo tiéu chuan xGAP,...
c6 thé duoc ghi lai, tao thanh mot hd so cho san pham
ndng san. Dit ligu giai doan ndy cd thé dugc ghi boi nguoi
nong dan mét cach thu céng qua viéc theo dbi va ghi vao
s6 sach hoic dya trén cac ung dung (app) theo ddi nhat ky
ddng ruong. ToT cling dugc tng dung ngay cang rong rai
vao giai doan nay dé theo ddi cac théng sé mai truong va
theo ddi sinh truéng cua cay trong, vat nudi [13]. Nhing
dit liéu IoT do ciing dugc st dung vao trong TXNG, cung
cap thong tin cho NTD vé qua trinh san Xuat ra san pham,
trong d6 c6 nhing théng tin rat duoc quan tim nhu quy
trinh san xuat c6 bén viing, than thién moéi truong
khéng,. .

Dir ligu trong h& théng

Van chuyén, csDL
bio quin

Néngtrai N3 mdy

Nhip dif
lidu qua

app NSX

Dif liéu

cam bign
laT

Dilf li&u nui
trong canh tic

Nhip di
liéu san ~ Di¥ lidu ch@
phim bign, dong gdi

Quét ma

D ligu —_—
cém bién - DiFliguvin
= chuyén, bio quin

« Truycdp

Hinh 2. Luéng diF liéu trong hé théng

O giai doan san xuat va dong goi, nha san xuat s¢ dua
thong tin vao cac tem gin trén bao bi san pham. Hién nay,
viéc cung cap thong tin qua tem nhan dién ta giap dua
thong tin da dang, phong phu khong bi gidi han boi
khong gian in nhén trén san pham va cé thé cung cap cac
théng tin dang media [14]... 1a hinh thuc wu viét, mang
lugng thong tin 16n téi cho nguoi s dung. Thong tin truy
xuit ngudn gdc, hién nay, chi yéu duoc cung cap & budc
nay.

Tiép theo, san phém dugc dua ra thi truong dé tiéu
thu. O budc nay, s ¢0 thong tin vé cac nha van chuyén,
phan phéi, cac théng s6 moéi truong trong qué trinh van
chuyén, bao quan san pham. Co nhiing mat hang chat
luong tt, nhung qué trinh van chuyén, bao quan khong
dat chuan, chat lwong san pham s& b giam sut, khong dat
dugc cac cam két caa nha san xuat vi NTD. Anh huong
ti quyén loi cia NTD va uy tin nha san xuat. Chang han,
véi san pham sita thanh triing, han st dung cé thé khoang
3-7 ngay, tuy nhién la ¢ nhiét d6 bao quan lanh pht hop
[15]. Néu trong qua trinh van chuyén, nhiét d6 cao vuot
muc cho phép thi san pham s& bién chét rit nhanh. Trong
giai doan nay, viéc ung dung cac thiét bi loT ciing gitp
tao ra sy gidm sat mot cach lién tuc.

Ludng dir liéu trong hé thdng duoc thé hién trén Hinh
2. Dit liéu phat sinh tir cac khau sé dugc luu vao CSDL va
dugc truy xuat tir d6 dé cung cip cho nguoi sir dung san
pham. He théng dugc xay dung s tich hop dir liéu loT
trong qua trinh nudi trong tai ndng trai va dix ligu loT
trong qué trinh van chuyén san pham.
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B.2. Gidi han bai toan

Do gisi han vé thoi gian thyc hién ciing nhu cac tai
nguyén thuc hién khac cua bai bao, gisi han bai toan ¢
mot s6 diém sau cho san pham demo.

- Lay dit liéu 10T ¢ khau nudi trong nguyén liéu va
van chuyén, phan phéi san pham

- Dit liéu IoT dugc minh hoa bang dit liéu cam bién
méi truong nhist do va do 4m

- Khéu nubi trong ti ché bién dugc don ~gian hoa
bang viéc gia st san pham dugc ché bién tir mot
loai nguyen liéu duy nhat va chi tich hop thong tin
trong qua trinh san xuat loai nguyén liéu duy nhat
d6 vao dir lieu TXNG. Dit liéu Nhat ky dong ruong
duoc thiét 1ap & dang gia lap & minh hoa viéc tich
hop dix liéu 10T

- Khéau van chuyén tiéu thu duoc don gidn hoa béng
viéc gid str chi ¢ mot budc van chuyen téi noi tiéu
thu sau khi thanh pham dwoc san xuat ra.

B.3. T4c nhan hé thong

= =
A=,

Nha méay ché bién

Nong trai

Vén chuyén, kho b#i Ngudi tiéu ding

Hinh 3.  Tac nhan tham gia hé théng
Cac QGi tuong st dung hé thdng dwoc miéu ta nhu
Hinh 3 gom co:

- Nha san xuat néng san: 1a cac trang trai, hop tac
x&, doanh nghiép truc tlep san xut san pham néng
nghi¢p va ghi nhat ky vé qua trinh san xuat Cac
ToT dong rugng ciing dong vai tro cung cAp dir ligu
nhat ky san xuat cung vaéi nha san xuat néng san.

- Nha ché bién, déng goi: 1a cic to chtic co6 don vi
san pham duoc truy XUt nguon goc

- Van chuyén, kho béi: 1a bén phan phol van chuyen
va bao quan san pham tir nha ché bién, dong goi
t6i noi tiéu thy dé ban cho nguoi tiéu .dang. Trong
ung dung nay dix liéu khi van chuyen bao quan
dugc cung cap béi cac cam bién gan kém vai dot
phén phéi hang.

- Nguoi tiéu dung: la nguoi mua hang, tra cau thong
tin nguon goc san pham thong qua tem nhan san
pham.

- Ngoai ra, Quan tri hé thong dong vai tro quan Iy

doanh nghiép va ngudi dung, tao va cung cap cac
file ma cho TXNG.

Trong khuon khé han ché thoi gian thyc hién, tac gia
méi thu thap va hién thi dix liéu 10T cho mua vu gia dinh
trong thoi gian ngan. Trén thyuc t€, mua vu canh tac cua
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nhiéu loai ndng san dién ra trong thoi gian dai hon, qua
nhiéu thang hoac nim, trong cac méi trudng canh tac khac
nhau nhu trong nha kinh, nha méng, ngoai troi... Vi thé,
dé dua ra ing dung thyc té, can ¢ nhing thir nghiém chi
tiét hon, phi hop véi nhimg dleu kién canh tac khac nhau.
Giai phap cing dang phat trién dya tren gid str c6 mot
budc phan phdi duy nhat, giai phap can bo sung hoan
chinh hon dé thu thap dir liéu ¢ timg buéc san pham luu
hanh trong chudi cung tng. Cac thir nghiém cua bai béo
cho thay viéc khai thac dir liéu loT phuc vu truy xuit
ngudn gbc 1a hoan toan kha thi, cung cap dit liéu lién tuc
va da dang va khach quan hoéa thong tin cho nguoi st
dung san pham.

IV. GIAI PHAP TICH HQP DU’ LIEU IOT TRONG
TRUY XUAT NGUON GOC SAN PHAM NONG
NGHIEP

Phan nay trinh bay mét giai phap tich hop dit li¢u loT
trong TXNG sin pham nong nghiép. Giai phap hé thng
bao gdbm céc thanh phan chinh nhu sau:

- Céc cam bién nhiét d6 va do am duoc gin trén mot
board c6 module WiFi dé gui dir liéu l1én server
qua API

- BO diéu khién trén board (HTU21D) s& cau hinh
cac thong sb vé dia chi server va thong s6 API,
cling nhu tan suat gui dir liéu tur sensor 1€n server

- Quét ma QR theo ddi nhat ky san xuat ndng san.

Quan tri doanh nghiép
B1-Néng trai
ﬁ 54
8 E
-
. . Reset API
B2-Vén chuyén —
= =
e& wiF L _ 1

Nguéi tidu diing
Hinh 4. M6 hinh hé thé'ng 1oT tich hop TXNG

Céc thiét bi 10T n6i chung va trong nong nghiép noi
riéng rat da dang, phong phu. Tuy nhién, dé don gian hoa
trong qua trinh thr nghiém ma van pht hop voi cac muc
tiéu cua thur nghiém dat ra. Viéc lya chon sur dung céc loai
cam bién 10T phé bién va dé sir dung 1a cam bién nhiét do
va d6 am duoc trinh bay & trén.

Trong mé hinh nay, 2 board B1 va B2 dugc sir dung
dé minh hoa cho viéc giri dir liéu tir thiét b 10T lién quan
dén cac khau trong TXNG nong san. B1 dai dién cho thiét
bi 10T theo ddi théng sb trén dong rudng, trong qué trinh
sinh truéng cua cay trong dwoc sir dung lam nguyén liéu
ché bién. B2 thuc hién vai tro cua thiét bi 10T theo ddi
thdng sb méi truong trong qua trinh van chuyén, bao quan
san pham néng san.
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Thoéng tin dau vao ciia TXNG duoc tong hop tir thong
tin nguyén liéu cung cap boi B1, thong tin do nha san
xuét, ché bién cung cép trong qua trinh dong g6i san pham
va thdng tin tir qué trinh van chuyen bao quan san pham
Céc thong tin nay duoc truyén qua Internet téi server va
luu gitt @ CSDL TXNG.

NTD thuc hién viéc truy xuat bang cach quét ma QR
code gén trén san pham. M3 QR nay chaa dwong link
cling véi dinh danh duy nhat cua san phdm dé truy vén
thdng tin & server. Cac thong tin dau vao dwoc liy vé va
hién thi trén thiét bj di dong caa NTD. NTD c6 thé quét
mé& QR bang cac (ng dung quét md QR phd thong nhu
Zalo, Google Lens, QR Code Reader...

V. KET QUA THIY NGHIEM VA TRIEN KHAI THY'C
TE

A. Dia diém thir nghiém

Bl duoc dit & bon cly canh gia dinh, md phong diéu
kién canh tac. Céc thanh phan khac cua hé thong (B2, PC)
dugc dit trong moi truong phong thi nghiém (tai Tang 1
nha Al — Hoc vién Cong nghé Buu chinh Vién thong).
Viéc quét ma san pham c6 thé dugc thuc hién tir bt ctr
dau c6 két ndi Internet. Server duogc trién khai ¢ dia chi
http://ezcheck.vn/tx [16].

Hinh 5. M6 hinh trién khai thue té

B. Kich ban thi nghiém

Kich ban thr nghiém duoc mé ta ¢ Hinh 5, bao gdom
cac cong viéc co ban la thu thap va tich hop dix liéu loT
vao dir liéu san pham;

- -
-
Hinh 6. Kich ban thi nghiém téng quéat
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Kich ban thir nghiém chi tiét dwoc mo ta & Hinh 6, bao
gdm cac cong viéc 1a quét dir lieu san pham va kiém tra,
x&c minh viéc luu va hién thi dit lidu. Board B1 dugc trién
khai dé thu thap dit liéu méi truong khi canh tac nguyén
lieu ndng san. Mdi cam bién s& dugc gin véi mot 16
nguyén liéu, dir liéu thu thap duoc tir thiét bi loT s& duoc
tich hop vao dix liéu cua 16 nguyén liéu doé.

L6 nguyén liéu sau d6 duoc sir dung dé ché bién thanh
16 san pham va dong goi thanh cac san phim c6 bao goi
riéng. M&i don vi san phdm s& dwoc gan mot ma QR code
¢6 dinh danh duy nhat. Nha san xuét s& cung cap thdng tin
vé san phdm nhu ngdy san xuét, dong goi, han sir dung,
thanh phan, cong dung... dong thoi, nha san xudt ciing
dua mi 16 nguyén liéu vao dé cung Cap thdng tin vé quéa
trinh canh téc, lam ra nguyén liéu san pham.

—

Hinh 7. Kich bén thir nghiém chi tiét

Tiép theo d6, nha san xuét tao ra mot dot xuat hang.
Dot xuat hang chira cac ma san pham dugc van chuyén tir
kho ctia nha san xuat toi noi tiéu thu. Board B2 dai dién
cho céc sensor theo ddi thong sé méi truong trong quéa
trinh van chuyén, bao quan va ID cua sensor trén board
B2 dugc gan véi thong tin dot xuat hang. Dir liéu thu thap
tir B2 sau d6 duoc tich hop vao dir liéu dot xuat hang va
cuéi cung duogc tich hgp vao théng tin chung cua san
pham.

Thir nghiém s& tién hanh theo di, dbi chiéu thong tin
dau vao cua cac cam bién véi nhiing thong tin dugc hién
thi. Bng thoi, kiém nghiém hoat dong cua hé théng voi
céc chire nang thiét ké da néu ra.

C. Két qua thir nghiém

Trong céc kich ban tha nghiém néu trén, phan mém
tich hop dir liéu 10T vao TXNG san pham nong nghiép s&
day dir liéu lén hé thdng va hién thi chi tiét thong tin san
pham vé nha san xuét, khu vyc san xuét, quy trinh thuc
hién, khéi lugng san pham va thoi vu thu hoach; cing voéi
biéu db hién thi théng tin vé do am va nhiét do khu vuc
cay trong, nong san dugc canh tac xem c¢6 dam bao theo
dung tién d6 va muyc tiéu da dat ra (néu co thay doi s&
diéu chinh cho phu hop) véi bai toan dat ra). Két qua thu
nghiém dugc mo ta trong Hinh 8.
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GIAI PHAP TiCH HOP DU LIEU IOT VAO TRUY XUAT SAN PHAM NONG NGHIEP

Nhat ky san xuat -
Thing tin nguyén ligu =
Nha san xudt Hop téc X3 Nang nghiép Thire pham Xanh
Khu san xudt: Quy trinh canh téc hiru co*
Tén vu: Vu thang 7
Khdl lwgig:  70kg .
DUf LIEU CAM BIEN 10T
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u 20 ol X
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u an 5 e

- = wan 24 zu
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Nhigt dg
Hinh 8. Két qué thir nghiém thu duoc [16]

Két qua thir nghiém cua bai bao da thu thap duoc dir
liéu 10T tir cac board mach gin cam bién nhu dat ra trong
phan tich thiét ké. Cac sensor nhiét do va do am gui trén
board B1& B2 gui dir lidu vai tan suat dugc thiét lap
truge. Céc thay doi thong sé moi truong dé kiém tra (nhu
dich chuyén gan nguon nhiét hoic thay d6i do am bang
céch tudi nude...) déu duoc phan anh va luu vao CSDL.

SAN PHAM CHINH HANG

X 1 Siro ho Bach Hang
ME 5P: 08018365062488
NSX: 2017-02-0%
HS0: 2017.02.23

Chi it thng tin vé s3n phim
DANH GIA CUA BAN:

DOANH NGHIEP SO HITU

ORION

9 Bia chi: Ting 3 nha A1, Hoc vién Cing ngh# buu chinh vidn théng
. Bién thoai: 029 8585 899

8 Email: anhadd@pticeduwn

£ Website:

THONG TIN SAN PHAM

NHAT KY SAN XUAT

THOMNG TIN VAN CHUYEN, BAO QUAN

LINK HUGNG DAN SUF DUNG SAN PHAM

BINH LUAN & DANH GIA

+ + + + + +

SAN PHAM LIEN QuAN

Hinh 9. Giao dién nguoi tiéu dung quét ma truy xuét
ngubn goéc [16]

Dir liéu thu thap duoc tir cac sensor duoc thé hién
dudi dang biéu dd, dé theo ddi cho nguoi tiéu ding. Cac
logic hoat déng wng vai cac quy trinh nghiép vu déu dat
duoc nhu trong thiét ké.
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NHAT KY SAN XUAT

Théng tin nguyén liéu

20231010 07:23:20
Lim cb: Nguyén Thio: Hobn thanh

¥2023-10-10 09:15:00
Tuéi nuére; H

¥2023-10-12 09:15:00
Bén phin: Hodng Son: Hoin thinh
g —

Hinh 10. Théng tin 16 nguyén liéu [16]

Céc két qua thir nghiém cho thiy, hé thng tich hop dir
liéu 10T trong TXNG san phiam néng nghiép da dap ung
dugc nhu ciu do d6 chinh xac thong tin nhiét do, do am,
qua trinh chdm bon dén khi thu hoach ciia san pham nham
nang cao chit lugng phuc vu cho NTD.

D liéu cAm bién.di Am
202E-11-02 150718
o= ® D3 dm: 42.97
AT iva i 4219

1.7

25 A e ———————— —— -

v 21.26 3771 21.28 21.21 g7 gg 21.24 21-56

277227687 92TB% 55y e

Hinh 11. D liéu IoT trong qua trinh canh tac

Viéc ap dung loT c6 thé cung cap thong tin bo sung,
lam minh bach héa qué trinh san xuat, ché bién va kinh
doanh néng san, tang cudng niém tin noi nguoi s dung.
Céc loi ich d6 s& duoc phét huy tét trong cac giai phap
truy xuit ngudn gc ndng san néi riéng va hang héa néi
chung ra thi truong.
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THONG TIN VAN CHUYEN, BAO QUAN -
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Hinh 12. D liéu loT trong qué trinh vén chuyén, bdo
quan

Khi duoc két hop véi cac phan mém ghi nhat ky dong
ruong va phan mém quan ly chudi cung wng s& hinh thanh
mét giai phap dong bg, day du vé thdng tin cua san pham
tir qué trinh hinh thanh dén luu hanh.

VI. KET LUAN

Bai bao di phan tich su can thiét va loi ich cua viéc
ng dung 10T trong TXNG nhiam khéc phuc nhiing ton tai
cua céc giai phap TXNG hién c6 va cu thé hoa bang giai
phap tich hop di liéu 10T trong TXNG san pham néng
nghi¢p. Giai phap bao gdm viéc thu thap, luu trit, xir ly,
phan tich va biéu dién dix liéu 10T lién quan téi cac khau
nudi trong va van chuyén, bao quan san pham; dir liéu
duoc truy xuit théng qua viéc quét ma QR gén trén bao bi
san pham. Céc két qua thir nghiép cho thay hé théng co
tinh kha thi trong ap dung thuc tién, gidp tich hop danh
gia d6 chinh xac trong viéc theo doi, quan ly nhat ky san
pham néng nghiép, gop phan nang cao chat lugng phuc vu
cho NTD.
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SOLUTIONS FOR INTEGRATING IOT DATA
INTO TRACKING THE ORIGIN OF
AGRICULTURAL PRODUCTS

Abstract: Currently, in traceability systems, the
information is often self-declared by the Enterprise, and
has not integrated information about the farming process
in the field, as well as information when the product is
stored. operations in the supply chain. Some solutions do
integrate information, but it is recorded manually, done
by workers. The application of Internet of Things (loT)
devices in TXNG has great potential to help reduce
implementation manpower, save costs and increase data
objectivity. There are already 10T application bases in
monitoring farming areas, but they are still individual and
that data has not been used in TXNG, so there needs to be
a solution to apply 10T and integrate data into TXNG.
products, in order to provide rich and objective
information to consumers about the production and
distribution process of agricultural products. The system
needs to create the function of storing information
collected from loT devices, attaching that information to
a product unit and displaying corresponding information
when users trace the product's origin, integrating with
other functions. Traceability is available.

This article presents a proposed solution to integrate
IoT data and evaluate data for agricultural product
marketing. The solution includes an integrated approach,
data collection testing from loT devices, and a
deployment model.

Keywords: 10T, Traceability (TXNG), Food safety
(TP), Consumers (NTD).
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