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Chuyén ddi di¥ liéu ndng trai thuc t€ thanh mot “Néng trai ao” s dung Al/ML dé du doan, tw van va hanh dong — tir dé ho tro ra quyét dinh

tot hon, tir cham séc dong rudéng dén tao chinh sach.

5 YEARBOOK
> Budng do
khinha O
kinh

Thu thap di¥ liéu bang vé tinh, mang Iwdi cam bién,
dir liéu nién giam va may bay khéng ngu i lai.

, . o Tri tué HO tro ra quyét
S dung dat Khi hau auy
nhan tao dinh
Tinh trang dat LS Ché do nudc
|, LTS
| - - '
i CPh
V.V. Vat nuoi Nhan dang mau Sa ! HQE% —
'.# e | L“
A Co quan quan ly
2 n L Mo hinh dv
Anh vé tinh i nha nudc
Nong trai thuc Nong trai ao
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([ C1: Giam sat carbon chi phi thap ]\

— Cam bién gidm sat sirc khde cdy trong
— Anh vién tham

— Phén tich chat lwgng dat

— Gidm sat kha nang hap thu carbon

(@)

Cam bién

/7—N\

| May bay khéng

ngwoi lai CARBON
%é%' CREDIT
Nién giam \-/

\ Déi twong vat ly DPéi twong é’g,x"
e /—' C3: Xac minh va tin chi carbon }—\

Hoach dinh Toi da hda kha nang hap thu ? , | ,
tai nguyén carbon — Ban sao soO giup dinh lvogng kha nang hap
thu carbon
L x - — Tuén thd cac tiéu chuan IPCC Tier 3
C2: Hé thong ho tro ra quyét dinh 4
A g W,
duwa trén Al
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Cong nghé trién khai

Thiét bj gidm sat carbon tai cho

Hé théng loT toan dién do HUST thiét ké: cdm bién CH4 dd nhay cao, cdm bién dat, cdAm bién muc nudc; tat cd duoc tich hop trong mot ha tang hoan
chinh

—
- / Gas Sensors

4 ~ —» Power

Configuration and Monitoring

| o . it >
oem S 4G l . \ wire N SN 4G LTE
IoT module )f ' g ' 1mcr;x::1510'1‘s;n=m Intes wmlmww' zm:;mglorscma
e PP Server
i = i
m : 1 . LORJ —7 LOR‘, " . __1,
v . : [e— |
L B *
- 7 ‘_
Monitor % l Fgl
Soid Sensor Water Level Sensor o -
Hé thong loT chuyén biét cho dw an: mot hé Cam bién CH, tw phat trién véi dd nhay cao X ly khi mat két n6i dam may: khi mat két noi,
thong tich hop duy nhat dé do dat, muc cho néng dd thap: tinh chinh trong khoang 1- truyén dit liéu 1én ddm may théng qua tram gan
nuwdc va khi nha kinh (CO,, CH,); dwoc hiéu 20 ppm, cong nghé NDIR, c6 bu nhiét do & d6 d6 bang LoRa & Iwu tri¥ cuc bd
chinh bang Al am
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Cong nghe trien khai
Hé thong ho tro ra quyét dinh dwa trén Al
Piu vao O Diura

> Khuy&n nghi hanh déng dua trén dir liéu

Hé théng dé xuat

Vé tinh

((@)) A Lo , | Dy bdo phat thai & hap thu trong twong lai,
Cam bién M0 hinh dy doan phuc vu hoach dinh chinh sach
ay b M0 hinh phan doan Xdac dinh dién tich s& dung dat dé udc
. May bay khén T | : o ti —l) .
| %gu’c};i lai ° anh ve tinh tinh carbon
- gfg Rk =
N:2F) T - r - Cac mo6 hinh dinh luong

. Nién giam carbon \ Udc tlnfz ca rlborT & e phong ’fac déng
cua cac kich ban canh tac
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Hé thong goi y

Thwe hanh canh tac kha thi

TOi wu viéc tudi tiéu va st dung phan bon (thoi
gian, lvgng, loai).

Dit liéu da nguén

Két hop so6 liéu cap tinh, anh vé tinh va dir liéu cdm bién loT.

Quyét dinh tap trung carbon
Giam CO,, CH4, N,O dbng thoi tang cuong trir lugng
carbon trong dat va sinh khoi.

Két qua mod phéng
M6 hinh song sinh s6 (digital twin) danh gia tdc déng va
dua ra chién lvoc téi vu.

L

-------------------------------------------------------------------

Ngir canh nguoi dung
Diéu chinh theo dat, chu ky cdy tréng, khi hau dia phuwong

Huwdng dan thich rng
) Lién tuc cdp nhat tlr cdm bién, vé tinh va phan hoi
va phan hoéi cta néng dan. e R

-------------------------------------------------------------------

___________________________________________________________________

Thwc hanh AWD

Phuong phap tudi lda cot 16i— diéu khién theo cdm bién &

Chién lwoc dwa trén kich ban

M6 phéng cac tinh hudng “néu-thi” (vi du: AWD so
vé tinh, thodt nwdc an toan, gidm phat thai CH,, tiét kiém v&i ngdp nudc lién tuc) dé so sanh phat thai va nang
nwdc, giam chi phi, duy tri ndng suat.

suat.
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Mo hinh phan doan si* dung dat

Kién tric

D ligu da phurong thire Kién trdc md hinh DSRSNet
(Dual-task Super-Resolution Segmentation Network)

Pau ra phan viing

Upsamplingl

Res Block
Res Block
A

DPaura
Anh RGB Selective Feature Upsampling X n siéu phan giai

phan giai thap Enhancement Module

R




2> AUSINNOVATION | foim GsiRo @) Ay JILLIFE

UNIVERSITY

Mo hinh phan doan st dung dat

Day la mot bo dir liéu da phwong thire dwoc thiét ké cho nghién ctiru phéan N3m ngudn anh vé tinh duoc déng bd (can chinh theo hé toa dd khdng gian va do phan giai):
loai st dung dat tai Viét Nam.
Khu vue thu thap anh: Thanh Hda va céc tinh phia Bac.
= Nann
[ ]
Khu vuc
thu thap ,
anh. Hanoivesizong
] ‘Y\ 22
Thanh HAA
Ninh |
. Lam.Sorn
Thafth Hoéa Y
. (c) Anh SAR Sentinel-1 (d) Anh d6 cao Glo-30 (e) BAnsdtenthatiandhbelsdoan
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Mo hinh phan doan si* dung dat

Mo hinh DSRSNet vuot tréi hon cac mo hinh khac trén ca hai bd dir liéu.

W)

Griffith

UNIVERSITY

Mo hinh Precision (%) Recall (%) mloU (%) FLOPs(G) S6 tham sé (M)
ResNet50 92 .47 92.28 90.70 2.36 35.35
VGG16-UNet 91.83 91.88 90.48 2.20 24.71
PyramidMamba 94.72 94.83 90.44 3.46 125.01
SFANet 93.57 93.72 90.44 1.77 10.70
SCNet 93.25 92.94 89.45 1.04 0.91
(DSRSNet _ _ 9523 _ 9527 _ _ 9129 __ 1639 __ _ _ 222 ]
Két qua so sanh trén bd dir liéu VLMSI
Mo hinh Precision (%) Recall (%) mloU (%) FLOPs(G) So tham so (M)
ResNet50 78.92 79.93 68.66 2.36 35.35
VGG16-UNet 78.83 79.35 67.79 2.20 24.71
PyramidMamba 80.28 81.45 69.64 3.46 12.24
SFANet 82.98 82.54 73.82 1.77 10.70
S_CEEE_______33;12____16;5‘_1____'51_-1§____1;"‘_‘_____2-21___
C DSRSNet 84.32 84.63 74.52 16.39 2.22 !

K&t qua so sanh trén bd dit liéu DeepGlobe

o MIALTFE

BACH KHOA
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Mo hinh phan doan st dung dat

Két qua thwc nghiém

So sanh phan doan gitra cac mo6 hinh trén bo dir liéu VLMSI

: forest

: rice_field

: water

[,
Input image (RGB) Ground truth ResNet

: residential

- : unidentifiable

SCNet SFANet PyramidMamba DSRSNet




Q‘\ AUS4INNOVATION M:;'s"a‘a';w; CSIRO (é,\ GII%!:E'Jth

UNIVERSITY

Cong nghé trién khai

Hiéu chuan cam bién theo két qua phong thi nghiém & dac thu dia phwong

. ) Xac thyc trong phong Cac gia tri da duoc
Mau dat & khi phan tich mau kiém chirng
—_——————
~ ) N ~N I I
LA A A
rrer 6’. | |
Voss— g, — | |
= e e | |
T | |
" Cam bién Cam bién aI D@ lieu da hiéu I
dat mucnuoe N\ o I chuan |
- |
+ — \\ A 6\ I
P | -' ﬂg\J |
/4 ,/" I Hé sé dia phuong |
) /// > | theo tiéu chuan I
Buong do khinha // I IPCC Tier 3 l
kinh ———

~_ - Gia tri cam bién thd

~ -
\‘~_____—’/
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Hiéu chinh dir liéu (H6i quy tuyén tlnh)

Nito (mg/kg soil) MAE RMSE MAPE R2
Dir liéu géc 509723 6,10828 5,47471 0,92622
Dit lidu d3 hiéu chinh | 1,10194 1,44019 118225 0,99590

So sanh dir liéu cho Nito (mg/kg dat)

110 4 —— Raw sensor
Calibrated
——— Lab measurement

100 ~

. Mww
80 - , tlUQ'“ ’M‘
' ‘NA v

70 -

Value

50 75 100 125 150 175 200
Sample index (0-200)
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Hiéu chinh di¥ liéu (H6i quy tuyén tinh)

Photpho (mg/kg soil) MAE RMSE MAPE R2
D(r liéu géc 14,28312 16,71613 5,49058 0,89668
Dir liéu da hiéu chinh 3,06719 3,96162 1,17481 0,99420

So sanh dir liéu cho Photpho (mg/kg dat)

- Raw sensor
300 - Calibrated
——  Lab measurement
280 1
v 260 A
=
* v ‘
240 -
t‘ . .
220 - —
200 -

Al Al L L

0 25 50 75 100 125 150 175 200
Sample index (0-200)
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Hiéu chinh dir liéu (H6i quy tuyén tinh)

Kali (mg/kg soil) MAE RMSE MAPE R2
Dir liéu goc 13,68868 16,27437 5,35857 0,90374
Dit liéu da hiéu chinh 3,20872 412107 1,26170 0,99383

So sanh dir liéu cho Kali (mg/kg dat)

300 1 —— Raw sensor
Calibrated

2804 — Lab measurement

260 - ‘” } ‘
)
=
2 2401 W *‘ h'\‘M

1wl MN X

200 -

0 25 50 75 100 125 150 175 200

Sample index (0-200)
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View comparison resuit Farming Simulation All Districts  Next District Total Emissions v

100%

d ~ I e N t‘) h
u Ie u tin S P ko 5 Ak R BiM SON

Area: 888.9%m2

Thanh Hdéa duoc o o
56 héa LN
CAM THUY
Ban do phat thai -
, . HOANG HOA
da cap cho toan
tinh u

* M6 phong cac kich ban canh tac
* Dy doan phat thai/hap thu

 Khuyén nghj dya trén dit liéu —
-

*t“\ AUS4INNOVATION — - LL")J
Griffith

UNIVERSITY

Australian  CS|RO @
Aid g~ T :
Scence Agency :

JILLIFE
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Thanh twu ban dau

Viéc ap dung cac thue hanh canh tac dwgc khuyén nghi dua trén phan tich dir liéu
cam bién ctia hé thong da gitp gidm phat thai CH, tir IUa va dac biét |a giam phat
thai N,O tur lwvgng phan bén du thira:

* Giam 35,95% phat thai CH,4

* Giam 32,83% phat thai N,O tlr phan bén

« Nang suat tang 15,92%

Téng phat thai
Thuc hanh | Tong phat thai CH, ong p' " . a Nang suat
canh tac tich liiy (kg/ha) N2O tich Ity (kg/ha)
AL (kg/ha) .
Truyén théng 50,488 0,466 245
Khuyen ngh tur 38,170 0,313 284
he thong

Bdng 1. Két quad trién khai vu mua déu tién, dp dung tai 10 khu vuc tréng
lua

" AUS4INNOVATION | Aswgien CSIRO )

!kgg For More Information
= greenfarming.vn
N« B .

Oventhelcourselofithelseason’;

Video phong van mét nit néng dén ngudi Muwong tham gia du dn sau 1 vu
mua thue hién theo cdc khuyén nghj cia hé théng

9
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Bai hoc kinh nghiém & Tam nhin

Pham vi trién khai cla thiét bi loT con

han ché

Han ché& vé ngudn lyc gay trd ngai trong viéc
trién khai rong rai

7

Hop tac vdi cac du an tuong tu dé chia sé dir
liéu/chi phi va mé réng quy mo, giai quyét van dé

pham vi thi diém con han ché

Hop tac vdi doanh nghiép tw nhan dé nghién clru,
cung cap thiét bij gid ré cho néng dan, mao rong san

xuat nham gidm chi phi

Kha nang ti€p can cla ndng dan con
gap kho khan

Mac du d3 gidm chi phi, ndng dan van khé chi
tra cho cac thiét bj loT

Hop tac vai
cac dy an dang
trién khai Phéi hop véi dia

phuong

Thuwong mai hda san

" AUS4INNOVATION | fuseien  CSIRO ()

"

pham loT

Khé tiép nhan phuong phap canh tac

MO

Cé su e ngai do van dé niém tin va thoi quen

canh tac truyén thong

/o (v ~ 7 . Vd \ V4 ‘
Phoi hop chat ché vdi cac chuong trinh cap

tinh dé ti€p can ndng dan va td chirc cac

chwong trinh dao tao, cac chién dich déi mai

canh tac

y

W)
Griffith

UNIVERSITY

10
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Thoéng tin lién hé
Ausdinnovation:

* Quén ly Chwong trinh — Ba Thdo Nguyén: Thao.Nguyen2@csiro.au
Dai hoc Griffith:

* Quén ly Dv én — PGS.TS Henry Nguyén: henry.nguyen@griffith.edu.au
Pai hoc Bach khoa Ha No6i (HUST):

e PGS.TS Van Diéu Anh: anh.vandieu@hust.edu.vn
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Thank You

For Your Attention

Website
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