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TOM TAT

Tén dé tai: Phat trién hé thng chan doan bénh va giai phap quan 1i bénh cta ciy ca chua

dua trén k¥ thuat xtr 1i anh.
Sinh vién thuc hién:

1. Tran Dic Hoang - Sb thé SV: 105200362 - Lép: 20TDHCLC1
2. Nguyén Vin Hung - S6 thé SV: 105200363 - Lop:20TDHCLCI

Du 4n Capstone trinh by qua trinh nghién ciru va phat trién mot hé théng chan doan
bénh trén cdy ca chua bang hinh anh, tng dung cac k¥ thuat xir Iy anh va mé hinh hoc
sdu (deep learning). Pé tai nham giai quyét van dé chan doan bénh cay trong mot cach
chinh x4c va tu dong, hd trg ngudi ndng dan phat hién sém va xur 1y kip thoi cac loai
bénh hai trén cay ca chua. Bang cach st dung mang no-ron tich chap (CNN) va mé hinh
ResNet, két hop voi giao dién ing dung di dong phat trién bang React Native va backend
Flask, hé thong khong chi cung cip kha nang nhan dién bénh chinh xac ma con dua ra
cac giai phap quan 1y hiéu qua. Bdo cdo bao gdm cac phan tir co s& 1y thuyét dén thiét
ké hé thong, thyc nghiém va danh gid, thé hién sy tich hop giita kién thtrc chuyén nganh

va ing dung cong nghé vao thuc tién nong nghiép thong minh.



DAI HOC PA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG BAI HOC BACH KHOA Doc 1ap - Tu do - Hanh phiic
KHOA PIEN

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién S6 thé SV Lép Nganh
Tran Puc Hoang 105200362 | 20TDHCLC1 | Ky thuat diéu khién & Ty dong hoa
Nguyén Van Hung | 105200363 | 20TDHCLCI | K¥ thuat diéu khién & Ty dong hoa

1. Tén deé tai do an:

Phat trién hé théng chan doan bénh va giai phap quan li bénh cta cy ca chua dua trén

ky thuat xtr 1i nh.

2. Dé tai thuée dién: O C6 ky két théa thudn so hivu tri tué doi voi két qud thiee hién

3. Cac so liéu va dir liéu ban dau:

4. Ngi dung cdc phan thuyét minh va tinh todn:

a. Phan chung:

TT Ho tén sinh vién Noi dung
- Nghién ctru tong quan vé cdy ca chua va cac loai
‘ bénh pho bién
1 Tran Duc Hoang _ Phan tich gi4 tri kinh té, hién trang san xuAt va

2 Nguyén Vin Hung

tiéu thu ca chua tai Viét Nam

- Téng hop tmg dung cong nghé xtr li anh va mo
hinh hoc sau trong nong nghi¢p

- Thiét ké tong quan hé thong: Kién trac
Frontend/backend, giao di¢n nguoi dung

- Phan tich m6 hinh CNN va huén luyén v6i ResNet
- Pénh gia d6 chinh xac mo hinh, so sanh két qua
thuc nghiém

- Viét bao céo thuyét minh

b. Phan riéng:

TT Ho tén sinh vién Noi dung
- Thiét ké giao dién ngudi dung st dung React
1 Tran Puc Hoang Native
- Xay dung Flask API tich hgp mo6 hinh Al




- Thiét ké hé théng
- Két qua thyc nghiém, danh gia mo hinh va dé

xuat cai tién

Nguyén Vin Hung

- Phan tich k¥ thuat xt li anh, tién xir 1y anh
(preprocessing)

- Co s6 1y thuyét hoc sdu — CNN

- Trién khai mé hinh hoc séu, thuc hién huin luyén

va danh gia mé6 hinh

5. Cdc ban vé, do thi ( ghi ré cdc loai va kich thuwde ban vé ):

a. Phan chung:

TT Ho tén sinh vién No6i dung
Tran Ptc Hoang So dd, hinh v&, quy trinh cia hé thong
2 Nguyén Vin Hung
b. Phan riéng:

TT Ho tén sinh vién No6i dung
1 Tran Puc Hoang
2 Nguyén Vin Hung

6. Ho tén nguwoi huéng dan: Phan/ Néi dung:

T.S Nguyén Thi Thanh Quynh

Huéng dan tu van giai phap, Iya chon
cong nghé cho du an

Hudng dan 1am thuyét trinh bao céo dy
an

Theo doi tién d6 cua du an

7. Ngay giao nhiém vu doé an:  15/3/2025
8. Ngay hoan thanh dé dn: 2/6/2025
Pa Nang, ngay  thdng 6 nam 2025
Truwéng B¢ mon Tw dong héa Nguoi huwéng dan

TS. Gidp Quang Huy

T.S Nguyén Thi Thanh Quynh
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PAI HOC DA NANG CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HOC BACH KHOA Doc 1ap - Ty do - Hanh phiic

KHOA PIEN

PHIEU KIEM SOAT TIEN PO LAM PO AN TOT NGHIEP

(Phiéu danh cho ngudi huéng dan/sinh vién)

Ho tén sinh vién | S thé SV Lép Nganh

Tran Ptc Hoang | 105200362 | 20TDHCLCI | K§ thuat diéu khién & Tu dong hoa

Nguyén Vin Hung | 105200363 | 20TDHCLC1 | K§ thuat diéu khién & Ty dong hoa

Tén dé tai DATN: Phét trién hé thong chan doan bénh va giai phap quan li bénh cua
cay ca chua dya trén k¥ thuat xur li anh

Ho tén nguoi HD: TS. Nguyén Thi Thanh Quynh

Pon vi: Pai hoc Bach Khoa BN

Khoi lwong GVHD
Pi thyc hién (%) Tiép tuc thue hién (%)| ky tén

Tuan| Ngay

- Nhén d¢é tai, tim hiéu tong quat, | -Tim hiéu va nghién
1 [17/3-23/3 1y do chon dé tai, muc tiéu, ciu | ctu ly thuyét vé dé

trac dé tai tai

- Nghién ciru tong quat vé cdy ca
2 |24/3-30/3| chua, thu thap thong tin vé cac

loai bénh

- Tiép tuc nghién ctru,

thuc hién du an

- Hoan thanh chuong 1: Tong - Tiép tuc thyc hién du

quan vé€ cdy ca chua va cac loai

an va nghién ctru vé xu
bénh pho bién

3 |31/3-6/4
1y anh

Duyét 1an 1: Danh gia khdi luong hoan thanh 25 %:

4 16/4-7/4 i . Y n
Puoc tiép tuc lam DATN [ Khong tiép tuc thyc hién DATN [
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- Nghién ctru 1y thuyét xur 1y anh,
mang CNN, kién triic ResNet

- Nghién ctru ham kich hoat, ham |- Tiép tuc thyc hién va
5 | 7/4-13/4 mat mat va thuat toan tdi uu tim hiéu thém vé c4c
) CNN precrocessing
- Banh gia dg chinh xac cua mo
hinh
- Bit dau viét chuong 2 - Nghién ctru va huin

6 |14/4-20/4 - Ly thuyét CNN precrocessing luyén m6 hinh phan loai

anh, softmax, batch size bénh

- Tiép tuc thuc hién du

an va nghién ctru giao

- Huan luyén mé hinh phan loai

7 120/4-27/4 |bénh vGi ResNet
dién ngudi dung React

- Hoan thanh chuong 2 Native

Duyét 1an 2: Danh gi4 khdi lugng hoan thanh 50 %:

8 127/4-28/4 ‘, ., .
Bugc tiép tuc lam DATN [] Khong tiép tuc thuc hién DPATN [
. ) n o -Tiép tuc phat trién
- Xay dung giao dién nguoi dung 10 dién v tich
- ) 120 dién va tich hc
9| 28/4-4/5 IReact Native, Flask Backend API 8 . op
mo hinh Al
- Tich hgp mo6 hinh Al vao tng
dung, kiém thtr mé hinh v&i anh
thuc té
- Tiép tuc thuc hién dy
101 5/5-11/5 4n va thiét ké hé théng
Sinh vién thyc hién: Tran Ptrc Hoang Huéng dan: TS. Nguyén Thi Thanh Quynh

Nguyén Vin Hung
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- Viét chuong 3: Thiét ké hé thong,

giao dién frontend/backend

- Hoan thanh chuong 3

- Hoan thanh giao dién

va danh gia két qua mo

11 [12/5-18/5
hinh
Duyét lan 3: Panh gia khdi lugng hoan thanh 90 %:
DPuoc tiép tuc lam DATN [1 Khong tiép tuc thuc hién BATN [
12 |18/5-19/5
- Hoan thanh chuong 4: Panh gia .
131 20/5-1/6 |1¢4t qua m6 hinh, phan tich higu qua | - Hoan chinh dé tai
- Hoan thién bao céo, trich dan tai
14 | 2/6-8/6 lidu
15 | 9/6-15/6 |- Hoan thanh d6 an

Sinh vién thyc hién: Tran Ptrc Hoang

Nguyén Vin Hung

Hudng dan: TS. Nguyén Thi Thanh Quynh

vii
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LOI NOI PAU VA CAM ON

Nhom em xin giri 10i cam on chan thanh va sau sic dén Ban Giam hiéu Truong
Pai hoc Bach Khoa — Pai hoc Pa Niing, Ban Chii nhiém Khoa Pién, cung toan thé
quy thay cb trong khoa di tin tinh giang day, truyén dat kién thtrc va tao moi diéu kién
thuan loi cho em trong sudt qua trinh hoc tap va thuc hién dd 4n tot nghi¢p.Sy tan tam
va truyén cam hing tir thdy c6 di khoi day trong chung t6i niém dam mé va sy to mo
vé nganh ty dong hoa. Nhém biét on vi su tin tuy va nhitng gia tri quy bau ma thay co

d3 truyén dat cho thé hé sinh vién nhu ching em.

Nhom xin chan thanh cdm on doi ngli gido vién, can b va co so thuc tap da tao
diéu kién dé nhom c6 co hoi hoc héi, trau doi kién thirc, va ap dung nhiing gi da hoc vao
thuc té trong qué trinh thyc hién dé tai. Su hd tro va dong gop cia quy thay cd 1a dong

Iuc quan trong gitip chiing em phat trién va trudng thanh trong sy nghiép ciia minh.

Pic biét, nhém ching em xin bay té 1ong biét on sau siac dén TS. Nguyén Thi
Thanh Quynh - gidng vién huéng din, nguoi da tan tinh chi bao, dinh huéng chuyén

mon va ludn dong hanh cing em trong sudt thoi gian thuc hién dé tai.

Mic du nhém da rat nd luc dé hoan thién dé tai, song nang luc ban than con nhiéu
han ché, ban bao cao khong tranh khoi nhiing thiéu sot. Vi vy, nhém chung em rat
mong nhan dugc nhitng gop ¥ quy bau tir quy thay c6 dé nhom hoan thién hon trong hoc

tap cling nhu cong vi¢c sau nay.

Chang duong 5 nam hoc tap va rén luyén tai truong Pai hoc da khép lai. Sau khi
hoan thanh dd 4n tSt nghiép ndy, chung em nhiing k¥ su tré mang theo hanh trang 1a
kién thirc chuyén mén, k¥ nang thuc tién va ca thai d6 lam viéc chuyén nghiép, sin sang
budc vao moi trudng 1am viée thue té. Nhitng két qua ma ching em dat duoc hom nay
1a thanh qua cua su tin tAm giang day, chi ddn va dong hanh cta quy thy c¢6 Khoa Pién
— Trudng Pai hoc Bach Khoa. Chinh sy cong hién tham lang 4y da gop phan khong nho
gitp chung t61 viing budc trén con duong phia trude.

Chung em xin giri 10i tri 4n siu sic va chan thanh cam on dén quy thay co!

Dé tai “Phat trién hé thong chin doan bénh va giai phap quan 1y bénh caa cay ca
chua dua trén k¥ thuat xir Iy anh” duoc thuc hién nhim xay dung mét céng cu hd tro
hiéu qua cho ngudi trong ca chua trong viée nhan dién sém cac loai bénh thong qua hinh
anh 14 cy, tir 46 dua ra bién phap xu 1y phu hop va kip thoi. Hé théng st dung céc

Sinh vién thyc hién: Tran Ptrc Hoang Huéng dan: TS. Nguyén Thi Thanh Quynh viii
Nguyén Vin Hung
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phuong phap xt Iy anh két hop véi hoc siu (deep learning) nham ting do chinh xac va

kha nang tu dong hoa trong vi¢c nhan di¢n bénh.

Trong bdi canh nén ndng nghiép dang timg budc chuyén minh theo hudng hién dai
hoa va ing dung cong nghé cao, viéc ap dung tri tu¢ nhan tao va ky thuat xi 1y anh vao
san xut nong nghiép di va dang tré thanh xu hudng tit yéu. Dic biét, trong linh vuc
chin doan va quan 1y sdu bénh hai cdy trong, cong nghé sb khong chi gop phan nang

cao hi¢u qua san xuat ma con giam thi€u chi phi va rui ro cho nguo6i nong dan.

Ca chua 1a mot trong nhing loai cdy trong pho bién, ¢ gia tri kinh té cao tai Viét
Nam ciing nhu nhiéu qudc gia trén thé gidi. Tuy nhién, loai cAy nay lai dé bi anh huong
boi nhiéu loai sdu bénh khac nhau, gay thiét hai dang ké vé nang suat va chat lugng.
Trong thyc té, viéc nhan biét bénh trén cay ca chua hién nay phén 16n van dua vao cam
quan va kinh nghiém cé nhan, dan dén tinh trang chan doan khong chinh xac hodc phat
hién mudn.

D6 an khong chi mang tinh hoc thuat ma con c6 ¥ nghia thuc tién cao, gop phan
vao qua trinh s6 héa nong nghiép va nang cao ning luc tmg dung cong nghé trong quan
Iy dich bénh cay trong.

Sinh vién thyc hién: Tran Ptrc Hoang Huéng dan: TS. Nguyén Thi Thanh Quynh ix
Nguyén Vin Hung
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LOI CAM POAN LIEM CHINH HQC THUAT

Chung em xin cam doan rang d6 an t6t nghiép voi dé tai “Phat trién hé théng chan
doan bénh va giai phap quan li bénh cua cay ca chua dua trén k¥ thuat xur li anh” 1a
nghién ctru doc lap cta chung toi voi su hd tro tir giang vién hudng dan TS. Nguyén Thi
Thanh Quynh.

Chung em xin cam doan rang toan bd ndi dung va sd liéu trong bo céo nay déu la
két qua nghién ctru trung thuc, do chinh nhém thyc hién. Bao cdo khong sao chép tir bt
ky cong trinh nghién ctru nao khac. Cac tai liéu, hinh anh va sb liéu tham khao (néu co)
déu da duoc trich dan va ghi rd ngudn gbc.

Chung em xin chiu hoan toan trach nhiém néu c6 bat ky sy sao chép, gian dbi két
qua nao trong do6 an nay.

Pa Ning, ngay thang 06 nim 2025

Nhém dong tac gia thue hién

Sinh vién 1 Sinh vién 2
Tran Dirc Hoang Nguyén Vin Hiung
Sinh vién thyc hién: Tran Ptrc Hoang Huéng dan: TS. Nguyén Thi Thanh Quynh X

Nguyén Vin Hung
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1. Ly do chon dé tai

Ca chua 12 mét trong nhirng loai cdy trong phd bién va co gia tri kinh té cao & Viét
Nam ciing nhu trén thé gii. Tuy nhién, trong qua trinh canh tac, ciy ca chua rat d& bi
nhiém céc loai bénh khac nhau nhu bénh dém 14, mdc suwong, vang 14, chay 14, v.v. Nhitng
bénh nay khéng chi lam giam ning suit ma con anh hudng dén chit lugng nong san va

thu nhap cta nguoi ndong dan.

Hién nay, viéc phat hi¢n va chan doan bénh cay ca chua chu yéu dua vao kinh
nghiém ctia ngudi trong hodc chuyén gia néng nghiép. Diéu nay khong chi ton thoi gian
ma con dé dan dén sai s6t néu khong ¢ kién thirc chuyén sau. Trong khi d6, voi sy phat
trién manh mé cua tri tué nhan tao (AI) va cong nghé thi gidc may tinh (Computer
Vision), dac biét 1a cac mo6 hinh hoc sau nhu mang no-ron tich chap (CNN), viéc tu dong

phat hién bénh trén 14 ca chua tir hinh anh da tré nén kha thi va hi¢u qua.

Chinh vi vay, em chon dé tai “Xir ly chan doan bénh 14 ca chua dua trén hinh anh”
nham x4y dung mot hé théng hd trg nguoi nong dan trong viéc phét hién bénh som, gop
phan nang cao hiéu qua san xut va giam thiéu thiét hai do sau bénh gy ra. Pé tai khong
chi mang y nghia thuc tién cao trong ndong nghiép thong minh ma con giup em van dung
va phat trién cac kién thuc da hoc vé xtr 1y anh, hoc sau va 1ap trinh tng dung vao giai

quyét van dé thuc té.
2.  Muc tiéu deé tai

Muc tiéu chinh cta dé tai 1a nghién ctru va xay dung mot hé théng tmg dung k¥
thuat xir Iy anh va hoc sau (deep learning) nham tu dong chan doan bénh trén 1a cdy ca

chua thong qua hinh anh. Cy thé, dé tai huéng dén cac muc tiéu sau:

+ Xay dung va tién xir 1y tap dit liéu hinh anh bénh trén cay ca chua
o Thu thap va phan loai hinh anh 14/qua ca chua b1 bénh va khoe manh.
o Thyec hién xir Iy anh (loc nhiéu, ting cuong dir licu, chuan hoéa kich thude...).
+ Huéan luyén mé hinh nhan dién bénh str dung hoc sau (deep learning)
o St dung cac mang no-ron tich chap (CNN) dé phan loai cac loai bénh khac
nhau vo61 do chinh xac cao.
+ Thiét ké hé thdng giao dién ngudi dung
o Cho phép ngudi ding tai anh 1én va nhan két qua chan doan bénh mot cach dé
dang.

o Hién thi thong tin vé bénh, mtrc 46 anh hudéng va hudng din xir 1y.
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Tich hop giai phap quan 1y va phong bénh dua trén két qua chan doan
Dé xuit cac bién phéap canh tac, sit dung thudc sinh hoc/hda hoc, va quan 1y tong
hop dich hai (IPM) tuong ting v61 tung loai bénh.
+ Danh gia hiéu qua va d6 chinh xac ctia hé théng
o Kiém dinh mé hinh véi tap dir liéu méi, so sanh vai két qua chan doan thi cong.

o Panh gia mirc d6 ung dung thyc tién va kha ning mo rong hé thong.
3. Déi twong sir dung

Pbi twong nguoi dung chinh cta tmg dung nhan dién bénh 14 ca chua 13 nhiing
nguoi nong dan, dac bi¢t 1a cac ho gia dinh hodc ca nhan canh tac ca chua. Nhom doi
tugng nay thuong co6 kinh nghiém thyc té trong viéc trong trot nhung c6 thé thiéu kién
thirc chuyén sau vé nhan dién va diéu tri cac loai bénh cay tréng phtrc tap. Ho can mot
cong cu tién loi, nhanh chong dé xac dinh van dé cia cay trong ngay tai vudn, gitip ho
dua ra quyét dinh kip thoi vé viéc phong trir va diéu tri. Ngoai ra, tng dung ciing hitu
ich cho nhirng ngudi lam vuon tai gia, nhitng ngudi dam mé noéng nghiép mudn cham
soc cay ca chua cia minh mdt cach hiéu qua hon. Muc tiéu cua img dung la don gian
hoéa quy trinh chan doan bénh, cung cip cac giai phap diéu tri hiéu qua va hd tro ho nang

cao nang suit cay trong.
CAu tric cia do an
TOM TAT
NHIEM VU PO AN TOT NGHIEP
PHIEU KIEM SOAT TIEN PO LAM PO AN TOT NGHIEP
LOINOI DAU VA CAM ON

4.

>

>

>

>

> LOI CAM POAN LIEM CHINH HQC THUAT
> MUC LUC

> DANH SACH CAC BANG, HINH VE

> MO DAU

> Chuong 1: TONG QUAN VE CAY CA CHUA
>

Chuong 2: NHAN DIEN BENH CUA CAY CA CHUA QUA HINH ANH BANG
MO HINH HOC MAY

Chuong 3: THIET KE HE THONG NHAN DIEN HINH ANH
Chuong 4: KET QUA THUC NGHIEM VA PANH GIA
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» KET LUAN:
» TAILIEU THAM KHAO
» PHULUC I
» PHULUC?2
Chuong 1: TONG QUAN VE CAY CA CHUA
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1.1. Gi6i thiéu ciy ca chua trong nén kinh té Viét Nam

Viét Nam, voi sy da dang vé khi hau va dia hinh, di dinh vi cay ca chua la mot
trong nhimg loai rau quéa chu luc trong nén ndng nghiép. Ca chua duoc trong rong rai
va pho bién tai cac tinh c¢6 khi hdu mat mé quanh nim, dién hinh 14 cac tinh ving cao
nhu Lam Ddng, Son La, Lao Cai, va Ha Giang. Ngoai ra, ¢ nhitng ving dong bang, mé
hinh tréng ca chua trong nha mang ciing dang ngay cang dugc ap dung rong rai, giup
kiém soat tot hon cac yéu t6 moi trudng va giam thiéu rui ro tir thoi tiét bat loi. Dién
tich trong ca chua tai Viét Nam c6 sy bién dong theo tirng nim, nhung ciy ca chua luén
gilt mot vi tri quan trong trong co ciu cay trong, dong gop dang ké vao téng san luong

rau qua cua ca nudc.

Sy phat trién ciia nganh trong ca chua khong chi mang lai gia tri kinh té truc tiép
ma con ¢6 ¥ nghia xa hoi to 16n. Hang traim nghin lao dong ndéng thon tim thay viéc 1am
6n dinh, c6 thu nhap tir hoat dong canh tac, thu hoach va so ché ca chua. Diéu nay gop
phan nang cao doi séng cua nhiéu ho gia dinh va giam bét ap luc vé viée 1am & khu vuc
noéng thén. Bén canh d6, ca chua con 1a nguyén liéu thiét yéu cho nhiéu nganh cong
nghiép ché bién thuc pham, tir cac san pham quen thudc nhu twong ca, nude ép ca chua,

dén ca chua dong hop va céc loai gia vi khac, tao ra chudi gia tri da dang va phong phi.

Mic du tiém nang 1én, nganh san xudt ca chua tai Viét Nam van dbi mat véi khong
it thach thirc. Cac van dé vé sau bénh hai, thoi tiét bat loi (nhu han han, 1 lut, hodc nhiét
d6 qua cao/thap), cing véi su chua dong déu vé ki thuét canh tac giita cac ving, dang
1a nhitng rao can 16n anh huéng dén ning suit va chit luong san phim. Pé vuot qua
nhirng kho khin nay va ning cao hiéu qua kinh té, viéc tng dung cong nghé cao trong
san xudt 13 hét strc can thiét. Piéu nay bao gém viéc sir dung cac hé thdng canh tac thong
minh, cong nghé chan do4n sém va chinh xac cac loai bénh hai trén cay trong. Pong
thoi, viéc phat trién va ap dung cac giai phap bao quan sau thu hoach tién tién ciing 13
yéu tb then chdt, giup giam thiéu thit thoat, kéo dai thoi gian bao quan va ning cao gia

tri thwong pham ciia ca chua Viét Nam trén thi truong.

1.1.1. Gid tri kinh té

Nam 2011 Vi¢t Nam diang thtr 27 trén toan cu vé san luong ca chua xuat khau,
Viét Nam xuat khau tong gia tri 2.417.000 USD. Xuit khau ca chua cta Viét Nam da
giam tir 2.417.000 USD xudng 1.675.000 USD trong khoang tir ndm 2011 — 2014. Thi

truong chinh 13 Lién bang Nga va Pai Bic, Trung Qudc.
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Theo ngudi trong ca chua & Lang Son, trung binh mdt sao ca chua néu chim soc
t6t c¢6 thé cho thu hoach tir 1,5 — 2 tAn qua. Vi gia ban dao dong tir 5.000 — 8.000
ddng/kg tuy loai to, nhd, ngudi dan s& c6 thu nhép tir 8 dén 10 triéu dong/sao sau khi trir
chi phi. Vi hiéu qua kinh té tir cdy ca chua, chinh quyén ciing dinh huéng ngudi dan
tiép tuc phat trién, mo rong dién tich, tuy nhién, can nim bt thi truong dé khong san
xuit 6 at ddn dén cung 16n hon cau. Tir trong ca chua, nhiéu ho dan da c6 thu nhap tur
40 dén 80 triéu ddng/nam, gop phan ting thu nhap binh quan dau ngudi trén dia ban. Cu
thé dén nim 2021, thu nhap binh quan dat 36,2 tri¢u déng/ngu(‘yi/ném, tdng 1,2 trigu
d6ng/ngudi/nam so v6i nam 2019; ty 1 ho nghéo cua x3 giam tir 9,3% nam 2019 xudng
con 5,7% nam 2020.

Nhitng ndm qua, cdy ca chua da tro thanh cay trong thé manh cta Viét Nam. Tai
thon Hung Long, xa Thanh Long (Ham Yén). Nh¢ tudn thi dang quy trinh ki thuat va
ap dung tién bod khoa hoc ki thut vao san xuit, cay ca chua tai thon Hung Long sinh
trudng, phat trién tot, dem lai thu nhap 6n dinh cho nguoi dan mdi nam. Véi giéng ca
chua Tre Viét s6 1 véi dién tich tréng 1,5 sao, binh quan moi géc cho thu tr 2,5 — 3 kg
qua, 1 sao ca chua trong vong 4 — 5 thang cho ning suit tir 1,8 — 1,9 tin qua, v4i gid ban
& thang 3/2022 tir 10.000 — 15.000 dong/kg, sau khi trir chi phi ddu tu cong cham soc
thu 13i khoang tir 12 — 17 triéu dong/sao/vu.

1.1.2. Tinh hinh san xudt va tiéu thu ca chua 6 Viét Nam

Tai Viét Nam, ca chua bi 12 loai qua duoc trong nhiéu tai nhitng ving ddi, ndi c6
khi hdu mat mé nhu Da Lat, Sapa. Khi vao mua, ca chua bi c6 muc gid chi khoang
15.000 dong dén 20.000 dong/kg. Khi hét mua tai Ha Noi, ca chua bi c6 murc gia kha
dit do va khong dé dang gi mua dugc ca chua bi tai nhimg cho truyén théng. Ca chua
bi trai mua chi ban tai mgt vai si€u thi, nhitng ctra hang rau-cu-qua ndéng nghiép hiru co
va c6 muc gia dao dong tir 60.000 dong dén 80.000 ddng/kg tuy loai. Tai chg ddu mdi
Dén Lir (Hoang Mai — Ha Noi), gan nhu ca chua bi 13 loai qua khong c6 hang dé nhap
vé. Nhiéu tiéu thuong gom duoc ca chua tir Pa Lat chuyén ra thudng chi ban cho céc
nha hang, quan an. Vay nén, ca chua bi khong c6 nhiéu dé ban tai cac cho truyén thong.
Ca chua bi Pai Loan c6 hinh bau duc, trai nho bang dau ngén tay cai, vo mau do va cing
mong. biéu dic biét, giéng ca chua nay khong c6 hat, c6 vi ngot, gion nén rat duoc wa
chudng. Ciing nhu nhitng gidng ca chua khac, ca chua bi Pai Loan c6 thé dung néu canh,
xao0, lam salad rau cu, an séng, lam sinh t8, nudc ¢ép...Theo nhiéu chu ctra hang ban loai
ca chua nay thi day la loai ca chua lam dep da, tdt cho tiéu hoa, cai thién thi luc, chéng
130 hoa...C6 thoi diém gia ban ca chua nay dao dong & mirc 450.000 dong/kg, dat hon

rat nhi€u lan so véi ca chua Viét Nam.
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Ca chua c6 ning suit trung binh tir 30 — 40 tin/ha. O Lam Pdng, c6 7 ngan ha
nhung san luong chiém hon 50% cua ca nudce véi nang sudt dat tir 65 — 70 tin/ha (d6i
v6i canh tac ngoai ddng). Diéu nay cho thiy, viéc phat trién cy ca chua & Lim Ddng 1a
phu hop v6i nhiéu diéu kién khi hau va tho nhudng ciing nhu kinh nghiém canh tac cua
nguoi nong dan.

Niam 2020, ca chua dugc trong va tiéu thu phd bién. Dién tich ca chua trong nhing
niam gan day dao dong trong khoang 23 — 25 ngan ha, khoang 40% ¢ phia Nam véi dién
tich khoang 9.000 ha, trong d6 Lam Ddng c6 dién tich 16n nhat khoang 7000 ha/nim. O
cac tinh phia Nam, 100% gidng ca chua dang dugc st dung 1a giéng ca F1 nhap noi, cac
gidng pho bién trong san xuat nhiing nim gan day la 386, Kim cuong do, Anna, Savio,
Lahay, trong d6 giéng Lahay duoc dung cho san xuat trong nha mang tai Lam Pong.
Gi4 gibng ca chua trung binh tir 25 — 40 triéu dong/kg, tai Lam Dong gia gidng c6 lic
1én dén 43 triéu ddng/kg ddi voi gidng ca chua san xuit ngoai troi, hat gidng ca chua
san xudt trong nha mang nhu Lahay, trung binh tir 1.500 dong — 4000 dong/hat

1.2. Cac bénh thuwong gap & cay ca chua va huwéng xir li

1.2.1. Bénh dom vi khudn trén ld ca chua

Hinh 1 1 Hinh anh bénh dém vi khudn trén ld ca chua

a) Nguyén nhan
+ Vi khuan Xanthomonas campestris pv. Vesicatoria
+ DO 4m cao, mua nhiéu, hodc tudi nudce lam 13 wdt thuong xuyén
b) Déu hiéu nhin biét
+ Cac tridu chimg dau tién 1a sy xuat hién cla cac ton thuong nhé mau xanh nga

vang trén 14 non, 14 bién dang va thudng xoan lai
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+ Trén nhitng 14 gia cac tén thuong khong lan qua cic gan 14, dan dan tao nén hinh
dang c6 goc canh
Pbm nho, tron mau nau den, c6 vién vang.
Khi bénh niang, d6m lan rong, 14 bi chay, kho va rung sém.
Mit dudi 14 ¢ thé thiy vét 1dm nhe.

¢) Anh hwong

+ Giam kha nang quang hop 1am cay phat trién kém

+ Giam nang xuit va chay luong qua (qua nho, khong déu, xau ma)

+ Gay kho khan trong bao quan va tiéu thi san pham sau thu hoach

+ Lam 14 rung sém gy nén qua d& bi chay ning hoic hu hai

d) Bién phap phong ngira

+ Néu c6 thé, hiy gieo trong cac hat gidng tir cac ngudn da duoc ching nhan khong
nhiém bénh
Str dung cac giéng cdy co strc dé khang bénh tai dai phuong
Loai bo va d6t sach bét ctr cdy gidng hay bo phan nao cua cdy xuit hién cac ddm
trén 14
Giam sat vuon thuong xuyén, dic biét 14 trong nhitng ngay thoi tiét am u
Phun thuc ngay khi phat hién d4u hiéu bénh, wu tién cac loai c6 hoat chit: Copper
Hydroxide (Kocide 77WP), Copper Oxychloride (Coc 85WP, Champion 77WP),
Streptomycin sulfate (Streptomycin 17% + Tetracycline 3%)

+ Lén ké hoach luan canh v&i cac loai cay trong khong méan cam véi bénh sudt 2-3
nam

+ St dung 16p phu trén mit dat dé tranh cho dat nhidm mam bénh tir cay.

1.2.2. Bénh héo som ¢ la ca chua

Hinh 1 2 Hinh anh bénh héo som o la ca chua
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a) Nguyén nhan
Do nam Alternaria solani.
Bénh phat sinh vao mua mua, do am moi truong cao, dét thoat nudc kém, PH tur 7-
7,2
+ Vuon ram rap, thiéu thong thoang, c6 nhiéu tan du cay trong tir vu trudc.
b) Déiu hi¢u nhin biét
Cay ca chua bi héo 14 khi 14 con xanh, ngon héo rii, thuong xay ra vao budi sang
Xuét hién cac ddm tron mau ndu sdm hodc nau den
Giira ddm c6 vong dong tdm gidng nhu mét bo

Vién xung quanh vét bénh ¢ mau vang nhat

+ o+ + + o+

La bi bénh s& kho héo, rung sém tir dudi Ién
¢) Anh hwong
Gay quang hop va phat trién cay kém
Gay rung 14 som, 1am qua bi phoi nang, d& chay nang va thdi hong

Giam nang suat ro rét, nhat 1a trong dicu kién am dg cao hoac cay suy yéu

+ + + +

Gay thiét hai 16n néu khong kiém soat kip thoi
d) Bién phap phong ngira

Cit tia bAm ngon, tia canh dinh ky tao su thong thoang, tranh tich tu am khién cay

+

ca chua bi héo l1a
Vé sinh sach sé& tan du ciy trong, cay ai phoi dat sau mdi vu
Tu6i nude hop 1y, tranh dé dat qua am lau ngay.

Boén phan can ddi, dac biét 1a tdng cuong kali va canxi, han ché dam du thura

+ + o+ o+

Luan canh lta nudc, ngd 1a cac cay trong khac ho dé giam thiéu tic nhan gay hai
trong dat nhu nm, vi khuan, siu bo, con trung hai ca chua, v.v.

+ Néu phat hién cay ca chua héo 14 do nim, vi khuén 14p tirc nhd bo, tiéu hiy xa
vuon va phun phong bang thuéc BVTV, Chlorothalonil (VD: Daconil 75WP),
Mancozeb (VD: Zineb, Mancozeb 80WP), Azoxystrobin, Tebuconazole, Propineb,

V.V.
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1.2.3. Bénh méc swong 6 ld ca chua

Hinh 1 3 Hinh anh bénh méc swéng ¢ 1 ca chua

a) Nguyén nhin
Do nam gia (Phytophthora infestans)
Nam bénh tin cong ciy trong manh mé trong khoang nhiét do tir 18 — 20 d6 C va
d6 am khong khi cao. Do am tdi thiéu thich hop cho su phat trién ciia bénh suong
mai tir 76%, do am cang cao thi bénh cang phat trién nhanh.

+ Thoi tiét am u, swong mu, thiéu anh sang va c6 mua ciing 1a mot trong cac yéu tb
khién cho bénh swong mai lay lan nhanh chéng trén vuon trong.

b) Déu hi¢u nhin biét

+ Ban dau 13 cac vét bénh trén 14 v6i mau xanh ddm khong ddng déu, cac mé c6 dau
hiéu ngdm nudc. Sau d6 vét bénh chuyén thanh mau nau den va mé rong dan.
Trong diéu kién am uét, bé mat vét bénh cé thé xuat hién 16p to tring bao phu

Khi 4m, mat dudi 14 tai vét bénh c6 mdc tring xam (bio tir nam).
L4 bénh s& héo ril, thdi va rung.
¢) Anh hwong

+ Vét bénh trén 14 c6 thé dan dén viéc 14 bi thdi nhiin, giam kha ning quang hop cia
cdy va lam ciy suy yéu. Bénh lan rong nhanh chéng va lam ton thuong ca than cay,
gy anh huong dén sy phat trién chung ctia cAy.

+ Lam giam sb lugng trai trén cAy dan dén nang suat thu hoach thap hon. Mt khac
trai bi nhiém bénh thuong khong dat chat lugng, bi thbi nhiin va dé rung, 1am giam
gi4 tri thuong mai ciia san pham.

d) Bién phap phong ngira
+ Hay trdnh canh tac trong mua mua néu khong c6 kha nang kiém soat do am hiéu

qua, gidi phap canh tdc mua mua la trong ca chua trong nha mang.
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+ Trude khi trong, hdy phoi dat va vé sinh ddng rudng that k§ dé loai bo tan du thuc
vat.
Pam bao rudng ca chua co diéu kién thong thoang tét.
Khéng nén tréng ca chua lién tuc trong nhiéu vu hodc nhiéu nim trén cung mot
manh dat; thay vao d6, thuc hi¢n luan canh véi cac cay tr?)ng thudc ho khac dé
giam nguy co bénh tat

+ Khi trong nén chon cac cdy giong sach bénh, phat trién khoe va phu hop véi didu
kién ty nhién ¢ dia phuong

+ Dé diét trir bénh mdc suong trén ca chua do ndm Phytophthora infestans gay ra, co
thé tham khéo sir dung thudc c6 mot s6 hoat chét phong trur nam hai hiéu qua nhu

1a Mancozeb, Azoxystrobin, Metalaxyl, thubc gbc dong...

1.2.4. Bénh ndm mac trén la ca chua

Hinh 1 4 Hinh anh bénh nam méoc trén la ca chua

a) Nguyén nhdn

+ Do nam Cladosporium fulvum

+ Do Aam khong khi cao, nha vuon thiéu khoang khi, mua nhiéu, 14 ludn w6t
b) Diu hi¢u nhin biét

+ D6m vang nhat & mit trén 14, thuong & 1a gia trudc

+ Mait duéi 13 ¢6 16p ndm mdc mau xam-6 liu hodc den

+ La bi bénh s€ kho, rung sém
¢) Anh hwing

+ Giam kha nang quang hop do rung 14 sém

+ Cay yéu, cho ning sut thap

+ Bénh lay lan rat nhanh trong nha kinh/nha vudn néu khéng kiém soat d6 am
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d) Bién phap phong ngira
+ Dung giéng khang bénh

+ Tia l4, tao thong thoang, khong trong day

+ Luan canh cay trong khac ho

+ Tudi goc, tranh phun uét 1a

+ Phun thudc ndm nhu Mancozeb, Chlorothalonil, Copper hydroxide
+ Xoay vong hoat chit tranh khang thudc

+ Phun ché pham chira Trichoderma spp., Bacillus subtilis

+

Boén phan can doi, han ché dam

1.2.5. Bénh dém ld septoria ca chua

Hinh 1 5 Hinh anh bénh dom lé septoria ca chua

a) Nguyén nhdn
+ Do Nam Septoria lycopersici
+ PO Am cao, mua nhiéu hodc suong mu kéo dai
+ Tan du cdy bénh trong dat hoic hat gidng nhiém nam
b) Diu hi¢u nhin biét
+ Xudt hién nhidu ddm tron nho, duong kinh 2—5 mm, mau nau xam nhat hodc xam
trang, vién sim mau.
Vét bénh rat dic trung: ¢ gitra c6 thé thiy cham den nho — 13 6 bao tir nAm.
Xuét hién nhiéu ¢ 14 gia phia duéi trude, sau d6 lan 1én trén.
L4 bi bénh vang, kho va rung sdm, 1am cay suy yéu va giam ning sut
¢) Anh hwing
+ La bi vang, kho va rung sém, khién cy chi con tro lai than va chum qua

+ Mat l4 gdy nén kha ning quang hop cua cdy kém, dan dén cti ché phat trién.
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+ Giam nang suit va chét luong qua
d) Bién phap phong ngira

+ Loai bo 14 bi nhiém bénh. Rira tay sach va dung cu cat trude khi cat tia nhitng cay
ca chua khong bi nhiém bénh
Bit dau phun thudc ngay khi céc triéu chimg dau tién xuat hién.
Xem x€t sir dung thudc diét nAm hoa hoc. Mot trong nhiing loai thudc it doc hai
nhat va hiéu qua nhét 1a chlorothalonil.

+ Duy tri cdy khoe manh va cai thién su phat trién cau cdy bang sir dung phan bon
ca chua phu hop.
Chi tuéi nuée & gbe cdy dé tranh xa 14 cang nhiéu cang tot.
Cam coc dé chung khong cham dat va khong tu lai v6i nhau. Luu thong khong khi
t6t 14 diéu can thiét trong thoi ky am udt va mua.

+ Phi 16p pha bén dudi cay giup ngin ngira cac bao tir trén mat dat ban 1én nhiing
chiéc 14 phia dudi.

1.2.6. Bénh nhén dé hai dom trén ld ca chua

Hinh 1 6 Hinh anh bénh nhén dé hai dom trén ld ca chua

a) Nguyén nhdin
+ Do nhén d6 hai chAm (Tetranychus urticae), mot loai con trung nho thudc nhém
nhén ve.
+ Phat trién manh trong thoi tiét nong, kho, dic biét vao mua kho han hodc trong nha
kinh khong thong thoang
b) Déu hi¢u nhin biét
+ Ban déu, trén 14 xudt hién nhitg chdm tring vang loang 16 do nhén d6 hit nhua,

lam giam kha ndng quang hop.

Sinh vién thyc hién: Tran Ptrc Hoang Huéng dan: TS. Nguyén Thi Thanh Quynh xiil
Neuyén Vin Hing



Phdt trién hé théng chan dodn bénh va gidi phdp quadn li bénh cia cdy cd chua dwa trén k3 thudt xit Ii dnh

+

+

+ + + + + +

L4 dan chuyén sang mau vang, tr& nén thd cimg, phong rop, mat strc séng. Néu bi
hai nang, 14 s& kho va rung khoi canh.
Mit dudi 1a thuong xuat hién 16p to mong, ddy 13 noi nhén do sinh sdng, dé trimg

va phat trién.

¢) Anh hwong

Giam kha niang quang hop, 1am 14 kho vang, mét diép luc, khién qua trinh quang
hop bi gian doan

Gay hai nghiém trong, chiing khong chi tan cong 14 ma con xdm nhap vio canh
non, khién canh héo rii va chét dan.

Lam qua c6 mau loang 16, d& bi nirt va rung sém, anh hudng truc tiép dén san luong
thu hoach.

Anh hudng dén niang suét va kinh té, néu khong kiém soat kip thoi, nhén do c6 thé
lam giam tir 30 — 50% san luong ca chua, gay thiét hai nghiém trong cho nha vuon.
Trai ca chua kém chét luong, mat gia tri thuong pham, kho tiéu thy trén thi truong,

lam giam thu nhdp cta nguoi trong.

d) Bién phap phong ngira

Trong ca chua v6i mat do hop 1y, tranh trong quéa day dé cay co khong gian thong
thoang.

Thuong xuyén tham vuon dé phat hién sébm nhén d6 va ngan chan kip thoi.

Tu6i nude déu dan, dic biét 1a mat dudi 14 dé han ché sy phat trién cta nhén do.
Don sach ¢ dai va tan du thuc vat dé han ché noi tra an ctia nhén.

Thudng xuyén kiém tra mat duéi 14 dé phat hién som

Str dung thuéc BVTV

Khi mat do nhén d6 cao, can sir dung cac loai thube dic tri c6 chira hoat chat:
Chlorantraniliprole,

Abamectin

Phun thudc vao luc sang sém hodc chiéu tdi, tranh gid nang git dé tang hiéu qua

kiém soat
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1.2.7. Bénh dom mit cua trén ca chua

Hinh 1 7 Hinh anh bénh dém mdt cua trén la ca chua

a) Nguyén nhin
+ Do nim Septoria lycopersici gay ra.
+ NA&m phat trién manh trong diéu kién am d6 cao, nhiét do 4m ap, dic biét khi cay
thiéu nudc hoic trong giai doan nd hoa.
b) Déiu hi¢u nhin biét
+ Vé&t bénh ban dau la nhiing ddm den 14m tAm trén bé mit 14 nhu dau kim, vé sau
phat trién thanh cac d6m tron véi duong vién den & giita c6 mau xam. Vét bénh co
thé phat trién 1én dén 5-6 mm.
+ Bénh chu yéu gdy hai trén 14, bénh xay ra ¢ cac 1a thép phia dudi, 14 bi nang tr¢ 1€n
vang, cong roi di sang mau nau sau do bi rung
Bénh ning 1am hong, vang 1a va rung 14 din dén qua phat trién kém.
Bénh phat sinh va gy hai manh trong diéu kién thoi tiét Am wdt, mua nhiéu, nhiét
dd cao. Nhiing vuon cay co6 bd 14 déy, tao do Am khong khi trong tan cao thi bénh
thuong nang.
¢) Anh hwing
Giam kha ning quang hop do rung 14 sém, khién cdy suy yéu va giam ning suét.
Lay lan nhanh trong diéu kién 4m uét, dic biét trong nha kinh hodc nha luéi khong
thong thoang.
+ Kho kiém soat néu khong phat hién va xir 1y kip thoi, anh hudng dén chat luong
va gié tri thuong mai cua qua ca chua.
d) Bién phap phong ngura

+ Luan canh vdi cac cay khac ho; gieo trong tap trung ding thoi vu.
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+ St dung hat gidng sach bénh. Trong cay dung mat do, tao khoang cach cho cdy c6
do thong thoang.

+ Bon phan can d6i, hop 1y, ting cudng phan hitu co giup cdy khoe; co thé str dung
nam d6i khang nham tiéu diét mam bénh trong chat hitu co va trong dat.

+ Tudi nude hop 1y, khong nén tudi vao chidu mat vi tao diéu kién am wdt trén 1a
qua dém.

+ Tiabo cac 1a bénh, dot bo xac 14 cdy bénh va tiéu hiy tan du ciy trong sau mdi vu.
Tranh tudi nude 1én 14, dung bat phu nong nghiép dé che pha dat c6 thé han ché
duoc bénh.

+ Kiém tra rudng thudng xuyén, néu phat hién c6 bénh nén loai bé ngay nhiing cay,
qua bi bénh dé han ché nguén lay lan, déng thoi lam cho vuon thong thodng, kho
rdo han ché bénh phat trién.

+ Khi bénh xuit hién, c6 thé s dung mot s6 loai thubc dé phun trir: Ridomil
Gold 68WP, Daconil 500SC, Conabin 750WG, Score 250EC; Dolphin 720WP,
hoic sir dung nhiing loai thudc ding ky trir bénh dém vong trén cdy rau, nam trong
Danh muc dugc phép sur dung tai Viét Nam. Trudce khi sur dung xem ky hudng dan

trén nhan thuoc.

1.2.8. Bénh virus xodn vang la ca chua

Hinh 1 8 Hinh anh bénh virus xoan vang la ca chua

a) Nguyén nhan
+ Bénh do vi- rat xodn vang 14 (Tomato yellow leaf curl virus - TYLCV) gay ra.
b) Déu hi¢u nhin biét
+ Vi-rat thudng gy ra hién tuong xodn 14, nhat 13 14 ngon xodn rit manh. L4 c6 dang

co quap, cay thap lun — mat 14 thuong bi kham dém vang.
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¢) Dic diém phit sinh
+ Bo phan Bemissia tabaci 1a mi gidi truyén bénh theo kiéu truyén bén vitng. Bénh
khong truyén bé‘mg tiép xtic co hoc. O Viét Nam bénh xuét hién trong vu ca chua
sém va vu xuan he, chi can c6 tir 3 — 4 con bo phétﬂcéy da co thé truyén bénh tur
cay bénh sang cay khoe.
d) Anh hwong
+ Giam nang suat nghiém trong: Ciy bénh sém c6 thé mat trang, ciy bénh mudn van
cho quéa kém chét lugng.
e) Bién phdp phong ngira
Dung giéng khang bénh.
Thudng xuyén kiém tra vuon, nhd bo cdy bénh dem tiéu huy.
Luén canh véi cay trong khong phai 14 k¥ chu ctia rép, phat hién bénh sém va tiéu
huy cay bénh.
V¢ sinh déng rudng, trur co dai.
Dung cac loai thube dugc phép sir dung, theo ndng do khuyén cdo va theo nguyén
tac 4 dung (dtng thudc, dung thoi diém, dung ndng d6 va liéu lugng, ding cach).
+ Phong trir bo phan Bemissia tabaci dé tiéu diét moi gi6i truyén bénh bang cac loai
thudc Applaud 10WP, Baythroid 5SL, Trebon 10EC, Pegasus 500SC, Fastac.

1.2.9. Bénh virus kham ca chua

Hinh 1 9 Hinh anh Bénh virus kham ca chua

a) Nguyén nhin

+ Do virus Tomato yellow leaf curl virus - TYLCV
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+ Do thanh tring Ray phan tring Bemisia tabaci chich hut tir cay bi nhiém bénh do
virus, sau d6 virus ndy luu ton trén tuyén nudc bot cua rdy trong mot thoi gian dai
va truyén cho cay khoe trong lan chich hat ké tiép.

+ Ray phén tring truyén theo kiéu bén virng tir cdy bénh sang cdy khoe, s cdy nhiém
bénh 1én dén 60-75% rat nhanh chong.

b) Déiu hi¢u nhin biét
Cay bénh bi lin, s6 hoa s6 qua it, ria 1a bi vang, 1a cong Ién, kich thudc 14 giam.
Khi nhiém bénh sém, 14 xoin manh va khong c6 hoa trai, cdy sém lun, lui tan, bénh
nhe cdy cin cbi, trai di dang, d& bi rung, phim chit trai giam, ning suit giam.

+ Ca chua trong qua day, bon nhiéu dam v6 co, 4m d6 dit qua cao bénh ciling thudng
phéat sinh sém va ning.

+ Mat d6 ray phan trang cao 3-4 con/m2 c6 thé gdy bénh va phat trién & pham vi
rong, ca chua con nho chua ¢ hoa it bénh, thoi ky ra hoa, két trai bénh thudng phat

trién va gay hai nang.

¢) Anh hwéng
+ Gay hai nghiém trong trén ciy ca chua, anh huéng 16n dén sinh trudng, ning suét
va chit luong trai.
Cay nhiém virus khong thé phuc hdi — budc phai nhé bo va tiéu hay
Anh hudng ning nhét khi cay nhidm virus trong giai doan non hoic trudc ra hoa.
Can dugc phat hién sém va phong ngira triét dé tir dau vu dé giam thiéu rui ro.
d) Bién phdp phong ngira
Chon gidng khang virus kham hodc giéng sach bénh.
Mua cdy gidng, hat giéng tir nha cung cép uy tin.
V¢ sinh dung cu lam vuon, cit tia béng kéo sach, tranh truyén co hoc.
Luan canh cay trong, tranh trong lién tuc cay ho ca (ca chua, ca tim...).
Khéng lay hat giéng tir cdy bénh.

Bon phan can d6i, ting cudng vi lugng gitip cay ting sirc dé khang.

+ + + + + + +

Di¢t trtr cOn trung truyén virus nhu: bo tri, rép, bo phén béng: Thudc ¢6 hoat chét:
Abamectin, Imidacloprid, Spinosad...

Nho bo va tiéu hily cay bénh sém, tranh 14y lan cho ciy khoe.

1.3. Cac ing dung chuyén ddi s6 hién c6 dé chuin doan bénh & ca chua
Chuyén dbi sb trong néng nghiép, dic biét trong chan doan bénh ciy trong, 1a xu

hudng tat yéu nham nang cao nang suat va hi¢u qua san xuat. Cac 1y do cu thé bao gom:
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+ Phat hi¢n bénh nhanh chéng chinh xac: Gilp ngudi nong dan phat hién sém cac

du hiéu bénh thong qua hinh anh, tranh 13y lan va ton that 16n.

+ Giam phy thudc vao chuyén gia nong nghi¢p: Giup nguoi ndng dan phat hién sém

cac ddu hiéu bénh thong qua hinh anh, tranh lay lan va ton that 1on.

+ Tiét kiém chi phi va cong strc: Ung dung cong nghé sé gitp chan doan tic thi,

giam nhu cau kiém tra tha cong ton thoi gian va chi phi.

+ Tich hop quan 1y dich hai hiéu qua: Cac hé thdng s6 c¢6 thé luu trit lich sir bénh, xu

hudng thoi tiét, hd tro dua ra khuyén cao thong minh

e Mot s0 irng dung chuyén doi so0 hién c6 dung dé chan doan bénh & la

cay ca chua

Du6i day 1a nén tang, ng dung da va dang sir dung trong chan doan trong bénh

cay trong:

Tén tng dung S . < Chu thich
2 Chtrc nang chinh Nén tang
/hé thong
) Chan doan bénh qua anh, dua o HO tro tiéng Viét, phé
Plantix . ) Android,10S |, .
ra bién phap xur ly bién toan cau
PlantVillage | Nhan dién bénh do Al khong (| Phat uitn bol Dai hoc
A Android Penn State, dugc FAO
Nuru can internet N
ho trg
. Chan doan bénh, quan 1y cay _ Hudng dén noéng dan
AgriDoc N o Android . .
trong, phan tich dir liéu DPong Nam A
Phan tich dit li¢u hinh anh tr . o A
o Phu hop véi quy mo trang
Agremo drone, phat hién bénh & stress Web L
o trai 16n
cay trong
Phan tich ton thuong 14 cay o Dé sir dung, dung trong
Leaf Doctor o Android, 10S | | . o
dua trén hinh anh giao duc va nghién ctu
Mot s6 md hinh Al tiy chinh Thuong 13 san pham
TomatoX Al , . Demo . o
dé nhan dién bénh ca chua nghién ctru/de tai riéng 1é
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Chuong 2: NHAN DIEN BENH CUA CAY CA CHUA QUA HINH ANH
BANG MO HINH HOC MAY

2.1. Co sé ly thuyét vé xir 1i znh va mé hinh hoc siu
2.1.1. Tién xii I anh
2.1.1.1 Chuyén dnh thanh Tensor

Thong thuong cac thuat toan Machine Learning (ML), Deep Learning (DL) chi xtr
Iy duoc dir liéu dang s6 thuc nén cac dir liéu duwa vao mo hinh thuong duoc chuyén vé

dang s6 thyc. Anh mau(rgb) duoc biéu dién dudi dan 1 tensor 3 chiéu. [1]

Tensor 1a mot cau trac dir liéu chuyén biét rat gibng ma tran. Xép n vectoc kich thudc
m canh nhau thi s& dugc ma tran trdn m*n. Thi tensor 3 chiéu cling 1a su két hop cua cac
ma tran cung kich thudc, xép k ma tran kich thuéc m*n Ién nhau ta duoc tensor kich
thudc m*n*k. [1]

s C

Hinh 2 1 Hinh hop chir nhat kich thuéc a*b*h

Tuong tugng mat day 1a ma tran kich thude a*b dugce tao bdi b vecto kich thudce a. Thi
ca hinh hdp 1a tensor 3 chiéu kich thude a*b*h, duoc tao boi xép h ma tran kich thudc
a*b 1én nhau. Vi vdy anh s& duoc biéu dién dudi dang tensor 3 chiéu kich thudc
(256*256*3) do 3 ma tran (channel) mau red, green, blue, kich thudc 256*256 chong

1én nhau.
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2.1.1.2 Batch size

Trong linh vuc hoc sau, batch size 1a mdt tham s6 thiét yéu, dai dién cho s6
luong mau dir liéu ma mod hinh xir Iy trong moi lan cap nhat trong s6. Viéc lua
chon batch size c6 anh hudng déang ké dén tdc do hudn luyén, hiéu suét tong thé
va chat luong cudi cung cua mo hinh. Tuy thudc vao gia tri dugc chon, batch size
c¢6 thé mang lai nhitng wu nhuoc diém riéng, phi hop véi cc loai mo hinh va tai

nguyén tinh todn khac nhau.

+ Batch size nho (8-16): Khi stir dung batch size nhd, mo hinh s€ cap nhat
trong ) thuong xuyén hon. Diéu nay dac bié¢t c6 loi cho viéc huén luyén
cac mo hinh phire tap, vi né gitip mé hinh hoc dugc céc chi tiét tinh té va
khong bi "ket" trong cac cuc tiéu cuc bo. Tuy nhién, viéc cap nhat thuong
xuyén c6 thé 1am cho qua trinh huén luyén cham hon va gradient c6 thé bi
nhiéu nhiéu hon.

+ Batch size trung binh (32-64): Day la lya chon phé bién, mang lai sy can
béng tdt gifra tdc do huan luyén va do on dinh. Vi batch size nay, gradient
it nhiéu hon so véi batch size nho, giup mo hinh hoc 6n dinh hon ma van
duy tri dugc téc do hop 1y. Kich thudce nay ciing phi hop véi da sb cac
GPU théng thuong, t6i vu héa viée sir dung tai nguyén phan cimg.

+ Batch size 16n (128 trd 1€n): Viée st dung batch size 16n giap mo hinh hoc
rat nhanh vi sb 14n cip nhat trong s6 giam di dang ké. Tuy nhién, nhuoc
diém 13 mo hinh ¢ nguy co overfitting (hoc thudc long dit liéu huén luyén
ma khong khai quat hoa tét trén dit liéu méi) cao hon. Piéu nay xay ra do
gradient bi "lam muot" qua muc, khién mé hinh c6 thé bo qua cac chi tiét
nho quan trong trong di liéu. Ngoai ra, batch size 16n yéu cau nhiéu RAM

va tai nguyén GPU hon dé xur 1y lugng dit liéu 16n cung lic.

Ta ¢6 10000 anh huan luyén va dit batch size = 32, thi moi 1an huén luyén mo
hinh s& xir Iy 32 anh cung lic. Tong cong s& can 10000/32 ~ 320 batches cho 1

epoch (vong lap qua toan b dir lidu).

2.1.2. Mang CNN (Convolutional Neural Network)
2.1.2.1 Khdi ni¢m

Mang no-ron tich chép (Convolutional Neural Network - CNN) 1a mét dang dac
biét va manh mé ctia mang no-ron nhan tao (Artificial Neural Network - ANN), duoc

thiét ké chuyén biét dé giai quyét cac bai toan lién quan dén xir Iy anh va nhan dang ddi
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tuong. Uu diém cua CNN so vGi cdc mang no-ron truyén thong nam ¢ kha niang tan

dung va hoc hoi cac dic trung khong gian von co trong dit liéu hinh anh.

CNN dat duge didu nay théng qua viée st dung cac 16p chuyén biét nhu 16p tich chap
(convolutional layers) va 16p gop (pooling layers). Lop tich chap dong vai tro nhu mot
bd loc, quét qua toan bd hinh anh dé phat hién va trich xuét cac dic trung cuc bo nhu
canh, duong cong, goc, hay cac hinh khdi co ban. Piéu dic biét 1a qud trinh trich xut
dac trung nay dién ra mot cach ty dong, loai bé nhu cau 1ap trinh thu cong tirng dac
trung — mot diém khéc biét 16n so v6i cac phuong phéap xtr Iy anh truyén thng. Sau 16p
tich chap, 16p gop (thuong la max pooling hoac average pooling) sé giam kich thuéce
ctia ban d0 dic trung, gitip giam tai tinh todn, giam nhiéu va 1am cho mo hinh it nhay

cam hon véi sy dich chuyén nho cta céc dac trung trong anh.

Nh¢ ciu tric doc dao nay, CNN c6 kha nang hoc dugc mdt hé théng phan cép cac dac
trung, tir nhitng chi tiét rat co ban ¢ cac 16p dau tién dén nhitng dic trung phtc tap,
mang tinh nglt canh & cac 16p sau hon. Chinh kha nang tu dong hoc va trich xuat dic
trung hiéu qua da bién CNN tré thanh cong cu khong thé thiéu trong nhiéu tng dung
thyc t& nhu nhan dién khudn mit, phan loai hinh anh, phat hién vat thé, va xe tu 14,

mang lai nhiing budce tién vuot bac trong linh vuc thi gidc may tinh.
2.1.2.2 Ciu tric ciia CNN

a) Fully Connected Layer
Lé6p két ndi day da (Fully Connected Layer):

Con duoc goi 1a 16p tuyén tinh, mdi no-ron trong 16p nay duoc két ndi véi tat ca
cac no-ron & 16p trude d6. Piéu nay cho phép 16p nay hoc cac mbi quan hé phirc tap
giira tit ca cac dau vao. Lép két ndi day du thuong dugc st dung & cudi mang no-ron
dé dua ra du doan cudi cung. Tuy nhién, chiing c6 thé tén kém vé mit tinh toan cho dit

liéu dau vao 16n. Phu hop véi cac bai toan phan loai.
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Output layer

Input layer

Hidden layer1

Hidden layer2

Hinh 2 2 M6 hinh neural network

Sau khi anh duoc chuyén qua nhiéu convolution layer va pooling layer thi model
da hoc duogc tuong ddi cac dic diém cua anh, thi tensor cua output cua layer cubi cung,
kich thuéc H¥*W*D s& dugc chuyén vé 1 vector kich thude (H*W*D, 1)

B 5 0 )

Plattening 4
4 3 2 e 3
o 1 1 -

Hinh 2 3 Qua trinh flattening

b) Convolutional Layer

Lop tich chap (Convolutional Layer): La mot layer vo cung quan trong trong mang
no-ron tich chap dong vai tro chu dao. Convolutional layer duogc thiét ké vo cung dat
biét dé xir Iy dit liéu dang ludi vi du nhu 13 hinh anh, thay vi két ndi tig no-ron dau
vao v6i timg no-ron dau ra nhu fully connected layer thi convolutional layer sir dung

mot bo loc(kernel) ¢6 kich thude nho hon nhiéu so véi anh dau vao.
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Phép tinh convolution:

Iripit
1 1 1 1 o Kemef GUIPUI
] 0 i i o 3 2 1 10 a 4
0 1 1 0 1 + -1 0 1 — “ 1 B
o 0 0 1 -1 2 1 6 B 7
1] 1 1 1

Hinh 2 4 Thuc hién phép tinh convolution trén anh xam

Néu input (mxn) va kenel(3x3) thi output (m — 3+ 1,n— 3 + 1)

Padding: O trén sau khi thuc hién phép tinh convolution thi kich thudc ma tran
Output nho hon Input. Tuy nhién dé thu duoc kich thudc bang nhau ta thém gia tri 0 &

vién ngoai ma tran X. Muc dich giup bao toan kich thuéc anh.

-
—

oo | =
= | =2l o) o

olo|lo|lolc o o
oloc|loc|lolC | = O
oloc|lo|lo|lo|o| O

Hinh 2 5 Ma trdn Input khi thém vién 0

Stride: Budc nhdy cua kernel khi trugce trén anh. Vi du stride = 1 thi kernel s€ di
chuyén tirmg 6 mot. Stride =1 gitp giit nhiéu thong tin, stride > 1 giam kich thudc, giam
s6 phép tinh, nhanh hon va tiét kiém tai nguyén.

Muc dich cua phép tinh convolution trén anh 1a lam mo, lam nét anh, xac dinh cac
duong; ...Mdi kernal khac nhau thi phép tinh convolution s& ¢ ¥ nghia khic nhau.

Déi v6i anh mau: Anh mau c6 t6i 3 channels red, green, blue nén khi biéu dién anh

duéi dang tensor 3 chiéu. Nén ta ciing s& dinh nghi kernel 13 1 tensor 3 chiéu kich thudc
k*k*3
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ofofo olofo olofo
156|158 [158] - 167 168]169] - 165]184]162| -
157(159]158] - 1681170{170| - 164166 166| -

0 |149]151[155]158]150 o [160]183[1ea]188]170 o [1s6{158]162] 185|166

0 |146]148|1a7[157 140 o [156]162]160]184]169] - o [155]155]158] 182|167
o [151|151[152]153]r4s] - o [167]165[166]164]188] - o [154]1s2]152] 157 |1e7] -
Input Channel 1(Red) Input Channel 2(Green) Input Channe! 3(Blue)

Kemel channel 1 Kemel channel 2 Kermnel channel 3
} ! '
310 + -498 + 163 + 1 =.24
A
Bias =1

Hinh 2 6 Thuc hién phép tinh convolution trén anh mau

K kernel 3*3*3

Input image . Output
Tensor 256*256*3 ’ ngfiﬁ;1 > Tensor 256+256%

Convolutioanl layer

Hinh 2 7 Convolutional layer dau tién

Output cta convolutional layer dau tién sé& thanh input ctia convolutional layer tiép theo.
Convolutional layer tong quat:
Gia st input cua 1 convolutional layer tong quat 1a tensor kich thudc H¥*W*D

5

Kernel c6 kich thuéc F*F*D (kernel 1udn c6 depth bing depth cta input va F 13 s 1¢),
stride: S, padding: P.

Convolutional layer ap dung K kernel.

H—F+2P W—F+2P
Suy ra output cia layer 1a tensor 3 chiéu ¢6 kich thudc (——— + 1) * (——— + 1) *
K
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Input image K keSrt?iedleI::;F*D—> Output
Tensor H*W*D Padding:P e (H_}:{.gp +1)s (,,._i+2p F1)*K
Convolutioanl layer
Hinh 2 8 Convolutional layer tong qudt
Luu y:

+ Output cua convolutional layer s€ qua ham non-linear activation function trudc khi
trg thanh input ctia convolutional layer tiép theo.

+ Tong sb parameter cia layer: Mdi kernel c6 kich thude F*F*D va c6 hé s6 biasm
nén tong sd parameter cta 1 kernel 1a F¥F*D + 1. Ma convolutional layer 4p dung

K kernel, suy ra tong s parameter trong layer nay 1a K *(F*F*D+1).

¢) Pooling Layer
L6p gop duoc str dung dé giam kich thuéc khong gian cia dir lidu dau vao. Dicu
nay giup giam sb luong tham s trong mang va giam tai tinh toan. Lop gop ciing gitp
1am cho mang trd nén manh mé hon d6i véi cac thay d6i nho trong dit liéu dau vao. Cac
loai gop pho bién nhat 1a gdp t6i da (max pooling) va gop trung binh (average pooling).
Pooling layer thuong duoc dung giita cac convolutional layer, dé giam kich thudc
dir liéu nhung van gilr dugc cac thudc tinh quan trong.

d) Max Pooling
Max Pooling chon ph?m ttr 16n nhat ma bo loc di qua. Do do6 output chura cac dac
diém ndi bat nhat cta input. Ciing ¢ thé lam mat mot sb chi tiét quan trong.
L&p gop toi da giir nguyén cac tinh ning quan trong nhét (canh, két ciu) va mang

lai hiéu suat tot.
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Max pool

>
Stride = 2 9 6

Hinh 2 9 Thuc hién phép tinh maxpool

e) Average pooling

Average pooling tinh todn gia tri trung binh trong vung bd loc di qua, trong khi do
max pooling dua ra dic diém ndi bat nhét.

Phép godp trung binh cung cap mdt biéu dién tong quat hon vé dau vao. Hiru ich

trong trudng hop ma viée bao toan bdi canh tong thé 1a quang trong.

Average pool

>
Stride = 2 3.5 45

Hinh 2 10 Thyc hién phép tinh averagepool

Hau hét khi sir dung pooling layer thi s& ding size (2,2), stride =2, padding=0. Khi
dé output width va heigh cua dir li¢u gidm di mot nira, depth thi dugc gilt nguyén.
f) Activation functions
Ham kich hoat (Activation function): La mot thanh phan vo cing quan trong trong
mang no-ron, giup dem lai kha nang hoc héi tinh chit phi tuyén cho mé hinh dé mé hinh
c6 thé hoc va biéu dién cac mdi quan hé phirc tap hon. Sau khi cac linear layer hay céac

16p tuyén tinh nhu Fully connected layer hodc convolutional layer tinh toan cac gia tri
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téng c6 trong sb thi activation function s& 4p dung ham kich hoat phi tuyén sau dau ra
d6. Mot s6 ham kich hoat phé bién sigmoid, tanh, softmax, Relu. Vi su phat trién cua
deep learning ham sigmoid va tanh rat it duoc sir dung, duoc st dung phd bién hon 1a

ham Relu va softmax.

INFUT
7N
l" ‘l
( N
h S A WEIGHT
\\
s N ACTIVATION FUNCTION
/ ~\| N N
. / \ e A
(e NN N o
\ J/ ———— Ny \ \
I ) . \ S
," Z, / \ f(x) /
— \ /
g i / - \. _// N
Y SR
[ ) o=
\ / /
/’ v/. \-
Fa— b/ | Bias )
/ \ / N

Hinh 2 11 Ham kich hoat

g) Ham kich hoat ReLU (Rectifed Linear Unit)

Ham kich hoat ReLU la mot thanh phén quan trong trong mang no-ron hoc sau,
gitip mang mo hinh hoéa cac méi quan hé phi tuyén phirc tap giita dau vao va dau ra. Vi
vu diém tinh toan don gian, giam thiéu hién tugng mat gradient va tiang hiéu suat hoc,
ReLU duoc sir dung phé bién trong nhiéu kién tric hién dai nhu ResNet, dic biét 1a
trong bai toan phan loai bénh trén 14 ca chua.

Hinh 2 12 ReLu activation

Cong thuc ham ReLU:
o,néux <0
ReLu(x ={ T 2.1
) x,néeux =0 21
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h) Ham kich hoat Softmax

Pbay la mot ham activation thuong dugc st dung ¢ layer cudi cung cua bai

classification. O d6 dau ra sé& 1a xac suat du dodn roi vao cac class.

SOFT MAX Xac xuét

Hinh 2 13 Softmax Activation

Cong thirc ham Softmax:

eZi

Softmax(zi) = W
]:

(2.2)

Trong do:
z;:la ddu ra (logit) chwa chuan héa clta lop thi i.

e?t: chuyén logit thanh s6 dwong.

K
z ek : @dm bao téng xac suat = 1
=1

i) Normalization Layer
Trong kién truc mang no-ron sau, dac bi¢t 1a cdc mang no-ron tich chap (CNN), 16p
chuén héa (Normalization Layer) dong mét vai trd cuc ky quan trong. Nhiém vu chinh
ctia 16p nay 13 chudn hoa cac gia tri diu vao ciia mot 16p, dam bao ching nam trong mot

pham vi nhét dinh. Diéu nay khong chi gitip 6n dinh qué trinh huan luyén ma con ting

Sinh vién thyc hién: Tran Ptrc Hoang Huéng dan: TS. Nguyén Thi Thanh Quynh XXiX
Neuyén Vin Hing



Phdt trién hé théng chan dodn bénh va gidi phdp quadn li bénh cia cdy cd chua dwa trén k3 thudt xit Ii dnh

tbc d6 hoi tu cia mo hinh, giai quyét mot s6 van dé phd bién nhu su thay dbi phan phdi

covariate (internal covariate shift) gitra cac 16p.

Viéc chuén hoa gitip cac gradient trd nén 6n dinh hon, cho phép sir dung tbc do hoc
(learning rate) cao hon, tir d6 rat ngin thoi gian huin luyén ma van dat duoc hiéu sut
t6t.

2.1.3. Ham mat mat (loss function)

C6 mot s6 ham mat mat duogce sir dung trong bai toan phan loai nhu Cross-Entropy
Loss, Binary Cross- Entropy, Categorical Cross-Entropy hodc Sparse Categorical Cross-
Entropy. S6 luong anh ¢ mdi bénh bang nhau nén sir dung Cross-Entropy Loss, vi
CrossEntropyLoss tinh trung binh méat mat (loss) trén tat ca cac mau. Néu dir liéu mat
can bang thi mo hinh sé& thién vé dy doan bén nhiéu hon.

Cross Emtropy Loss do ludng mirc d6 kém phu hop giita phan phéi xac xuat mo hinh
dy doan va nhan thuc té. Khi gia tri loss cua Cross Emtropy Loss nhé thi mé hinh du

doan gan ding véi nhan thuc t€ va nguoc lai.

Cong thuce tinh todn ciia ham Cross-Entropy Loss:

c
Loss = — z y;.log(p;) (2.3)
i=1

Trong do:

e C:s6 luong 16p.
e y;: gia trj thuc té cua 16p thir i (thuong 13 one-hot hodc chi sb 16p).

e p;: x4c sudt mo hinh dy doan cho 16p thir i (thudng 13 output ciia Softmax).
2.1.4. Thudt todn t6i wu Optimization Function (Adam)

Thuat toan tbi uu 1a co s dé xdy dung neural network véi muc dich dé giam thiéu
gia tri ciia ham mat mat. Dua trén gia tri loss va gradient ctia n d6i véi cac tham sé nhu
trong s6 va bias ctia mé hinh. Thuat toan ti vu s& diéu chinh cac tham sb nay mot cach
6 hé théng dé dua ra tham s t6t nhat, diéu 1am nay cho giam gia tri loss ciia ham mat

mat.

Adam (Adaptive Moment Estimation) 1a phuong phap t6i wu hoa ngau nhién hiéu

qua chi yéu cau gradient bac nhat véi bo nhé thép.
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Gradient Descent (giam dan toc do) 1a co so dé phat trién thuit toan Adam.

Gradient Descent duogc biéu dién nhu sau:
0=60—-—axg(t) (2.4)

Trong do:
a: learning rate(toc d6 hoc )

Gradient Descent phuy thudc vao hai yéu td: Viéc chon diém x ban dau khac nhau
s& anh huéng dén qua trinh hoi tu. Tde do hoc (@) qué 16n hodc qua 16n ciing gay 4nh
huong, néu toc d6 qué nho thi thoi gian hoi tu rat chdm anh huong tdi qué trinh
traning con véi toc dd qua 16n thi tién nhanh téi dich nhung thuét toan khéng hoi

tu do budc nhay qua lon.

GD GD két hop véi Momentum

Hinh 2 14 Su khdc nhau gitta GD va GD két hop voi Monmentum

Nhu hinh b trén, néu ta tha 2 vién bi tai 2 diém khéc nhau A va B thi vién bi A s&
truot xuéng diém D con vién bi B sé& truot xudng diém C, nhung ta lai khong mong
mudn vién bi B s& dirng ¢ diém C (local minimum) ma sé tiép tuc lan t&i diém D (global
minimum). Pé thyc hién duoc diéu d6 ta phai cAp cho vién bi B 1 van téc ban dau du
16n dé n6 co thé vuot qua diém E t&i diém D. Dya vio y tudng ndy ngudi ta xay dung

nén thuat toan Momentum dugc biéu dién nhu sau:

Ve =y * Vg 1% g(£) (2.5)
0=0-—v, (2.6)
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Tuy Momentum gitip tham sé tién t6i diém global minimun nhung tén kha nhiéu
thot gian vi budc nhay 16n.

Néu dung gradient descent co ban, tt ca cac tham s déu dugc cap nhat véi cing
moét ty 18 hoc (learning rate). Diéu ndy hoan toan khéng tbi vu vi mot sb gradient 16n
can budce nho dé 6n dinh con gradient nho can buée 16n dé ting tdc qua trinh training.
Vi vay diéu chinh ty 1 hoc (learning rate) cho tirng tham s 1a can thiét.

RMSProp (Root Mean Square Root) 1a phwong phap diéu chinh ty 1& hoc
(learning rate) sir dung trung binh binh phuong cta gradient dé chuan hoa gradient duoc

biéu dién nhu sau:
E[gz]t = B, * E[gz]t—1 +(1—B,) * gz(t) (2.7)

Or41 =0, — g() (2.8)

a
\/E[gz]t te

Thuat todan Adam 1a sy két hop giira hai phwong phdp Momentum va RMSProp,

duogc bieéu dién nhu sau:

m, = Bym;,_, + (1 — By)g(¢t) (2.9)
v, = B,y + (1 — By)g*(t) (2.10)
A (2.11)

My =T B :
5, = (2.12)

Uy = —— :

t 1 - th
a xm;

g=0———"L (2.13)

WA
Trong do:
° m;: momentum
e v.::RMS
e iy, U, = Hiéu chinh sai 1éch ban dau (bias correction)

2.1.5. Ham danh gia d¢ chinh xdc cua moé hinh (Evaluation function)

Céc Evaluation function khéng tham gia tryc tiép vao qua trinh huan luyén mo

hinh chi duoc st dung dé danh gia do chinh xac ctia mo hinh
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Neuyén Vin Hing



Phat trién hé thong chan dodn bénh va giai phdp quan Ii bénh cia cdy ca chua dwa trén ki thudt xir Ii dnh

Accuracy 1a mot evaluation function duoc st dung phd bién. Néu ta dua vao mé
hinh 10000 burc anh. Sau khi chay xong md hinh thi chi ¢6 7000 birc anh dugc nhan dién

dang va 3000 birc nhan dién sai thi ta c6 gia tri Accuracy nhu sau:

y _ 7000 214
ccuracy—lOOOO— (2.14)
Mot cach téng quat:
n
Accuracy = N (2.15)

Trong do:
« n: S6 sample du doan dung
« N: Tong s6 sample dua vao du doan
Nhu vy ta ¢ thé hiéu rang model ¢ accuracy cang cao thi cang tot.
2.1.6. ResNet (Residual Network)

ResNet dugc gidi thiéu dén cong chung vao nam 2015 va timg gianh dugc vi tri
thir nhat trong cudc thi ILSVRC 2015 vdi ti 1& 16i 3.57%.

La mot mang CNN duoc thiét ké dé giai quyét van dé mat mat thong tin va suy

giam hiéu suat khi mang no-ron c6 nhiéu 16p.
Kién trac mang ResNet:

1 1
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Tang trong sé

Tang trong sé

1

s
1]

'

'

'

'

'

'

1 ] »

2 Ham kich hoat
'

'

'

'

'

'

'

'

L

1)

- -
] L]
L] L]
. ]
1 ] ]
. ]
. L]
] ]
] * ]
0 Ham kich hoat s
L) L]
L) L]
L] ]
] ]
L] L]
. L]
L ] ]
] ]
& 4

1

Téang trong s

1
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Hinh 2 15 Sy khéc nhau gitta kién triic mang thong thuong va kién triic mang ResNet
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ResNet ciing twong tu nhu cac mang convolutional neural network khac gom c6
convolution, pooling, activation va fully connected layer. ResNet c6 kha ning bd sung

Input x vao dau ra layer hay con goi la skip connections.

Skip connections c6 thé hiéu nhu sau: Khi dit liéu di qua nhiéu 16p, mdi 16p s& xtr
1y dit liéu c6 thé 1am rd hon, chinh xac hon hodc c6 thé 1am sai 1éch thong tin roi truyén
qua 16p tiép theo. Khi di qua qua nhiéu 16p dir 1iéu ban dau co thé bi mat mat, vi vy
ResNet sir dung skip connection cho phép théng tin ban dau nhay qua nhiéu 16p trung
gian va duoc cong vao dau ra ctia 16p sau d6 gitp giai quyét van dé ¢ trén

2.2. Trién khai mé hinh thue té

2.2.1. Quy trinh xw li anh

Tién xtr ly dir liéu

!

Dinh nghia mé hinh

!

Huan luyén mé hinh

!

Truc quan hda két
qua

!

Dw doan anh

Hinh 2 16 Quy trinh xu i anh

+ Tién xt Iy dit liéu: Dy 1a budc quan trong trong moi quy trinh hoc may. Dir liéu
thuong khong phu hop dé dua truc tiép vao mo hinh.

+ Dinh nghia m6 hinh: Kién tric ctia md hinh hoc may s¢ dugc xac dinh. Lya chon
mod hinh nhu ResNet, VGG, MoblieNet). Xay dung cac 16p (16p tich chap, lop
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pooling, fully connected, ham kich hoc...). Binh nghia sb luong b loc, kich thudc
kernel.

+ Huén luyén m6 hinh: Sau khi dinh nghia mé hinh va tién x 1y anh, mé hinh huin
luyén b?mg cach str dung tap dir li¢u da chuan bi. M6 hinh s& diéu chinh cac trong
s6 cuia no dé t6i thiéu ham mat mat nho thuét toan tdi wu.

+ Tryc quan két qua: Sau hodc trong qua trinh huan luyén, viéc truc quan hoa két qua
rat quan trong dé danh gia hiéu suat cia mo hinh va hiéu rd hon vé cach no hoat
dong. Dua vao biéu d6 ham danh gia va ham mat mat.

+ Duy doan anh: Pay 1a budc cudi cung khi mé hinh di duoc hudn luyén va danh gia.
Mo hinh s€ dugc st dung dé dua ra du doan trén dir liéu anh mdi, chua tung théy
trude day.

2.2.2. Trién khai mé hinh

2.2.2.1 Tdp div liéu va tién xi Iy dir ligu

Tap dit liéu gdm 10.000 anh 14 ca chua bao gdm 14 bi bénh va 14 khoe manh.

Hinh 2 17 Hinh anh cac la ca chua bi bénh va khoe manh

Trudc khi dua vao mé hinh, cac anh can duge xir Iy dé chuan hoéa va gitip mé hinh
hoc t6t hon. Nhu trinh bay & chwong co sé 1y thuyét cac thuat toan Machine Learning
(ML), Deep Learning (DL) chi xir 1y dugc di liéu dang s6 thuc nén cac dit liéu dua vao
mo hinh thuong dugc chuyén vé dang s6 thuc. Anh 14 ca chua (anh mau) s¢ duogc biéu
dién duéi dan 1 tensor 3 chiéu (256%*256*3).
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Anh sau khi duoc chuyén ddi s& duoc chia thanh cac batch nho (batch size=32),

phuc vu huén luyén va dénh gia mé hinh hiéu qua hon.
2.2.2.2 Dinh nghia mo hinh

Trong qua trinh xay dung hé théng nhan dang bénh 14 ca chua, viéc lya chon
kién trac mang no-ron phu hop 13 yéu t6 then chdt anh hudng dén d6 chinh xac, kha
nang hoi tu va tbe do xur 1y cia mo hinh. Sau khi tham khéo va tht nghiém nhiéu kién

trac khac nhau, nhom da lya chon mé hinh ResNet.

+ Giai quyét van dé mang cang siu cang té (Degradation Problem), ResNet
(Residual Network) khic phuc van dé nay bang cach sir dung két ndi tit (skip
connections), cho phép thong tin va gradient di vong qua mét sb 16p.

+ Mang c6 kha niang hoc dugc dic trung phire tap tir dir liéu anh (dom 14, swong
mai, chdy 14, nhiém virus...).

+ Két ndi residual gitip giam overfitting va cai thién hiéu nang trén anh thuc té, ké

ca khi ¢6 nhi¢u nhe hodc thi€u sang.

Khéi ConvBock bao gém 16p conv, batchnorm, relu, mot s6 khoi c6 thém 16p

maxpool.

Conv Block

Y

CONV OATOH

NORM RELU

Hinh 2 18 Khoi Conv Block

Khéi residual block bao gom 2 khdi ConvBlock va cong thém dau vao ban dau

(skip connection).

Residual Block

JONV RELY CONV BATCH
NORM

Hinh 2 19 Khéi Residual Block
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Lé6p phan loai bao gdm cac 1ép maxpool, flatten, fully

connected va softmax

SOFT MAX

FLATTEN
1@axPool(4x4) ) ##
OUTPUT
;1.,.' SUONG
le. 5 A 0.8 MAI
I =, [ AR .
1 L7008 UA
IEE . &:5 06 | VANG
' T E H[ —_';" :'“
2d LTI ,
arma2d v -
u y ", ) -
2d =
arma2d 5, CAY
u » KHOE
MANH
O

Hinh 2 20 Lop phan loai

Kién triic md hinh cudi cing. M6 hinh chiing em x4y dung trén mang ResNet

gdm c6 4 khéi convblock, 2 khéi residualblock va 16p phan
mécPook4xd)
. EP\:_M:AM)

Corv2d
~ Comvae Coow2d Corv2d
omadd. Comzd  Batch Nomld ooy oo Bakch Normad  Satch Normad
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KHOE
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Hinh 2 21 Hinh kién triic toan bo hé thong

CAu tric ciia mé hinh:
+
tat ca 16p tich chap.

conv2: ConvBlock v&i 128 kénh dau ra va MaxPool2d

convl: ConvBlock v&i 64 kénh dau ra. Kich thude kernel duge st dung 3x3 cho

(giam kich thuac).

res1: Hai ConvBlock nbi tiép nhau, tao thanh mot Residual Block (d4u ra cta res]

duoc cong voi dau vao cia nd trong forward).
conv3: ConvBlock véi 256 kénh dau ra va MaxPool2d.
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+ conv4: ConvBlock v6i 512 kénh dau ra va MaxPool2d.
+ res2: Tuong tu nhu res1, la mgt Residual Block.
+ classifier: Lop phan loai cudi cing. Bao gdm:
o nn. MaxPool2d (4): Giam kich thudc ban dd dic trung cudi cing.
o nn. Flatten (): Dudi phang tensor thanh mét vector 1D.
o nn. Linear (512, num_diseases): L6p tuyén tinh (fully connected) dé tao ra dy

doan cho mdi 16p.
2.2.3. Hudn luyén mé hinh
2.2.3.1 Muc tiéu

Muc tiéu clia qué trinh hudn luyén 1a tim ra tap trong s6 t6i wu cho moé hinh mang
no-ron ResNet sao cho mé hinh ¢6 thé phan loai chinh xac anh 14 ca chua theo loai bénh
hodc khée manh. Viéc nay dugc thyc hién thong qua qua trinh hoc tur dit li¢u huén luyén
va diéu chinh dan trong s6 cia mang bang cach t6i thiéu hoa ham mat mat (loss

function).
2.2.3.2  Qud trinh huén luyén

Tinh toan ham mat mét (loss) giita dau ra du doan ciia mo hinh va nhén thyc té.
Lan truyén nguoc (backpropagation) dé tinh gradient cia ham mat mat theo céac
trong sd ctia minh.

Cap nhat trong $6 béng thuét toan tdi vu Adam

Lip lai qua trinh nay trong nhiéu vong (epoch), mdi epoch 13 mot 1an duyét toan

b dir liéu huan luyén.
2.2.3.3 Regularization va Gradient Clipping

Gradient Clipping giai quyét mot trong nhing van dé 16n nhat ma ching ta gip
phai khi tinh toan gradient trong qué trinh truyén nguoc cho mang no-ron. Gifip tranh
hién tuong gradient qua 16n (exploding gradient) gdy mat 6n dinh mé hinh

Regularization 12 mot k¥ thuat gitp giam hién tuong quéa khop (overfitting) bang
cach phat céc trong sb 16n.

2.2.3.4 Ham diéu chinh toc dé hoc OneCycleLR

Mic di Adam 1a mot thudt toan toi wu rit manh, ¢6 kha nang tu diéu chinh learning
rate cho timg trong s6, nhung viéc kiém soat learning rate tong thé van dong vai tro then
chét trong hiéu qua huén luyén cia mang no-ron sau. Vi vay, OneCycleLR khong mau

thudn ma thyc ra 13 bd sung va ting cudng stcc manh cho Adam.

Sinh vién thyc hién: Tran Ptrc Hoang Huéng dan: TS. Nguyén Thi Thanh Quynh XXXViil
Neuyén Vin Hing



Phdt trién hé théng chan dodn bénh va gidi phdp quadn li bénh cia cdy cd chua dwa trén k3 thudt xit Ii dnh

Lgi ich ciia OneCycleLR:

+ Giup md hinh thoat khéi cuc tiéu cuc bd (local minima).
+ Hoc tt hon va hoi tu nhanh hon.

+ Giam nguy co overfitting & giai doan cubi huan luyén.
2.2.3.5 Danh gia moé hinh

Sau mdi epoch, mé hinh duoc danh gia trén tap kiém thir (validation set) bang cach
tinh:

+ Do chinh xac (Accuracy): phan trim anh dugc phén loai dung.

+ Ham mat mat (Validation Loss): cho biét mé hinh con sai 1éch bao nhiéu.

Nhitng thong s6 ndy dugc ghi lai theo tirng epoch dé theo ddi qua trinh huan luyén

va diéu chinh siéu tham s6 néu can.
2.2.4. Két qud hudn luyén mé hinh
2.2.4.1 Két qua ham mdt mdt

Biéu d6 minh hoa gi4 tri ham mat mat (tryc tung) qua tirng chu ky huan luyén.

05

044

0.2

0.0

Hinh 2 22 Biéu dé ham mat mat

Nhan xét:

Biéu do nay minh hoa 16 rang xu huéng giam dan ctia ham mat mat qua mdi chu
ky huan luyén, cho thay qua trinh huan luyén dang dién ra hiéu qua. Dac biét, ching ta
6 thé quan sat théy mot sy gidm mat mat rat nhanh va rd rét trong giai doan dau tién,

tir bude 1 dén khoang budc 4. Dicu nay ching to rang thuat toan t6i uu dang hoat dong
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rat tot, nhanh chong tim thiy huéng dé giam thiéu 16i cia mé hinh. Trong giai doan nay,
mo hinh dang hoc hoi va diéu chinh trong s6 mot cach manh mé dé nim bat cac mbi
quan hé co ban trong dir liéu.

Khi qua trinh huén luyén tiép tuc va dudng cong mat mat dan trd nén phing hon,
dac biét tir khoang budc 5 tro di, tde do giam méat mat cham lai dang ké. Hién tuong nay
13 hoan toan binh thudng va 1a ddu hiéu cho thidy mé hinh dang tiép can gan cac diém
cuc tiéu ciia ham mat mat. Tai cac diém nay, mo hinh da hoc duoc phﬁn 16n cac mau va
dic trung quan trong trong dit liéu huan luyén. Do d6, cac gradient (dao ham ctia ham
mat mat theo trong sd) tai cac diém nay sé& c6 gia trj nhé hon. Khi gradient nho, budc
cap nhat trong s6 ctia mé hinh cling s€ nho hon, din dén viéc tdc do giam mat mat chidm

lai.
2.2.4.2 Két qua ham ddanh gia

Biéu do cho thay gia tri do chinh x4c qua mdi chu ki.

)8 1
2 a6

D44

Hinh 2 23 Biéu d6 ham danh gid
Nhéan xét:

Tai chu ky huan luyén dau tién (epoch 0 hodc 1), gia tri d6 chinh xac khéi dau ¢
murc rat thap, xap xi 0.13. Pay 1a mot hién tuong hoan toan binh thudng va duoc mong
doi khi bat dau huin luyén mot mo6 hinh hoc sau. Tai thoi diém nay, cac trong )
(weights) ctia mo hinh thudng dugce khoi tao mot cach ngau nhién. Do d6, mo hinh chua
c6 bat ky kién thirc nao vé cac miu dir liéu hay méi quan hé gitta cac déc trung va nhan.
Céc dy doan cia né & giai doan nay gan nhu 13 ngau nhién, din dén do chinh xac ban
dau thap.
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Gi4 tri d6 chinh x4c ¢6 xu huéng ting dan qua mdi chu ky huan luyén. Sy ting dan
ctia d6 chinh xac 1a mot diu hiéu manh mé& cho théy mo hinh dang hoc hoi mot cach
hiéu qua tr dir li¢u huén luyén. Cac thuat toan t8i wu dang diéu chinh céc trong s6 cua
m6 hinh mot cach chinh xac, cho phép mé hinh dan dan nhan dién va phan loai ding

cac mau dir liéu.
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Chwong 3: THIET KE HE THONG NHAN DIEN HINH ANH

3.1 Kién tric tong quat ciia hé thong

Hé thdng duoc xay dung véi kién trac client-server, bao gdm Frontend, Backend

va Mo hinh hoc sau.

HTTP Request (POST) Model inference
Frontend Backend
< ‘-
JSON Response / HTML Predicted Label

Hinh 3 1 Quy trinh xu ly dir liéu

Khi ngudi dung tai hodc chup moét hinh anh 14 ca chua, frontend s€ gui mot HTTP
request chtra dir liéu hinh anh dén mot endpoint cu thé trén backend.

Backend nhén duoc hinh anh tir Frontend, n6 sé tién xur ky anh d6 va tao ra mdt
tensor dir li¢u. Tensor nay sau d6 dugc dua vao input mé hinh hoc sau dé thy hién du
doan.

Sau khi thyc hién du doan trén dit liéu ddu vao, mé hinh hoc siu s& tinh toan va tra
vé két qua su doan cho backend

Sau khi ¢6 duoc két qua du doan, backend s€ gui mo HTYP response tro lai

Frontend
3.2 Thiét ké giao dién
3.2.1. Chirc nang

Frontend dong vai tro 1a giao dién ngudi dung (User Interface - UI). Pay la phan
ma ngudi ding truc tiép nhin thay, thao tac va tuong tac. Toan b trai nghiém cta nguoi
dung, tir viéc diéu hudng, nhép liéu cho dén hién thi két qua, déu duoc quan 1y va trinh
bay bai Frontend. Mot s6 chirc nang chinh:

+ Ding nhap va Quan 1y tai khoan: Pam bao mdi ngudi dung c6 mot khong gian
riéng tu dé luu trit lich sir va cai dt.

+ Quét va tai anh tir thiét bi: Cho phép ngudi dung dé dang sir dung camera cua thiét
bi dé chup anh truc tiép 14 c4 chua can chan doan. Ngoai ra ngudi dung ciing c6

thé ta1 anh c6 san tir thu vién dién thoai.
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+ Xir 1y anh va cho ra két qua: Sau khi Backend xur 1y hinh anh va dua ra két qua,

Frontend s& 1a noi nhan va hién thi nhitng thong tin mét cach ro rang va dé hiéu

bao gdm tén bénh, mirc d6 nghiém trong, va cac khuyén nghi xu 1y.

+ Luu lich sir xtr 1y: Dé nang cao trai nghiém nguoi dung, Frontend s& hién thi va

quan 1y lich st cac 1an chan doan trudc d6. Nguoi dung c6 thé dé dang xem lai cac

anh da tai 1én, két qua chan doan va thoi gian xt 1y, giup ho theo ddi tinh trang cay

trong theo thoi gian va dua ra quyét dinh tét hon.

3.2.2. Cong ngh¢ sw dung

+ React native dung dé phat trién tng dung, React Native d3 nhanh chong tré thanh

mot cong cu manh mé, gitp 1ap trinh vién tao ra nhitng tng dung chét lugng cao

trén ca hai nén tang IOS va Android. Pugc phat trién boi Facebook, React Native

cho phép sir dung JavaScript dé xdy dung cac ing dung di dong.

+ Expo dung dé ho tro build va quan 1y assets.

+ React Query: quan 1y cache va truy van dit liéu hiéu qua.

3.2.3. Thiét ké giao dién trang chii

Current Location ‘

© Filtern

Tomato

@BD oo oBDd

o © 2

Hinh 3 2 Giao dién trang chu
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Trang chu cua ung dung dugc thiét ké véi giao dién than thi¢n, truc quan va hién
dai, nham mang dén trai nghiém str dung dé dang cho nguoi dung, dic biét 1a trong linh
vuc nong nghiép théng minh. Tai day, ngudi ding c6 thé truy cip nhanh cac chirc ning

chinh phuc vu cho viéc chan doan va quan 1y bénh trén cay trong, cu thé 1a ca chua.

3.2.4. Thiét ké giao dién chivc ning quét va up dnh

8 - ®meoecCcadam,

Hinh 3 3 Giao dién trang quét va tai anh

Trang giao dién chup va tai anh 1a mot trong nhiing chirc ning cot 16i ciia tmg dung,
cho phép ngudi ding chup tryc tiép hinh anh ciia 14 ca chua dé hé thong tién hanh phan
tich va nhan dién bénh. Giao dién duoc thiét ké toi gian, rd rang va dé sir dung, phu hop

v6i ca nguoi dung khong chuyén trong linh vyc cong nghé.
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3.2.5. Thiét ké giao dién két qud

11024 o T e

Result

Hinh 3 4 Giao dién trang két qua

Trang két qua 1a noi hién thi thong tin dau ra sau khi hé théng da phan tich anh 14
ca chua ma nguoi dung giri 1én. Py 1 bude cudi ciing va quan trong trong chudi xir 1y
ctia ing dung, cung cip thong tin chan doan rd rang va cac khuyén nghi diéu tri chi tiét

cho ngudi trong.
3.3 Xirly Backend
3.3.1. Chirc nang

Sau khi tiép nhan hinh 4anh, Backend s& ngay 14p tirc tién hanh cac budc tién xir Iy
anh can thiét. Giai doan nay 1a vo ciing quan trong dé dam bao rang dit liéu dau vao phu
hop v6i yéu cau ctia mé hinh hoc sau. Cac bude tién xir 1y c6 thé bao gdm: thay d6i kich
thude anh (resizing) dé chuan héa vé kich thuéc dau vao ctia mé hinh, chuyén doi khong
gian mau, chuan hoa gia tri pixel, va c6 thé ca ting cudng dir liéu (data augmentation)
néu can cho viée suy luan. Muc tiéu cudi cung cua budc tién xtr ly 1a chuyén d6i hinh
anh thanh mot tensor dit liéu — mot ciu tric dit liéu da chiéu ma mé hinh hoc siu c6 thé

hiéu va xtr 1y.
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3.3.2. Cong nghé sw dung

+ Python: Ngon ngtr 1ap trinh chinh, python 1a ngon ngit 1ap trinh duogc sir dung rong
rdi trong cac tmg dung web, phat trién phan mém, khoa hoc dit liéu va hoc may. Str
dung python vi n6 hiéu qua, d& hoc va co6 thé chay trén nhiéu nén tang khac nhau.

+ Flask: Framework web, linh hoat cho viéc xay dung API, Flask 1a mdt micro web
framework ctia python, duoc lién két dé xay dung tng dung web linh hoat va don
gian.

Pytorch: Thu vién hoc sdu cho viéc tai va thyc thi mo hinh
Pillow (PIL): Thu vién xur ly anh
Flask-CORS: dam bao giao tiép lién mach gitta backend va céc ing dung frontend

duoc dat 6 cac mién khac nhau.

3.3.3. Luwu do thudt todn

MNguwdi ding giri
dnh

.

P
-
P et
-

I | . - l‘w&h‘ Khér‘g .
ﬂ{(iem tra anh co fon 1a]}_;-—b- Trang du doan

., -

Ca

Boc diF ligu

Goi hdm
predict_image

}

Ham predict_image:
Resize (258)
CenterCrop (224)
Chuyén &nh thanh Tensar
Bira vao mé hinh ResNetd
I8y nhin du dodn cé x3c suit cao
nhét

Trd két qud
HSOM hién thi [En
app

- - \
( Ket thic )

Hinh 3 5 Luu do thudt todn cia backend
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Luu db trén mo ta quy trinh hoat dong téng quat cua hé théng nhan dién bénh trén
14 ca chua thong qua anh do ngudi dung cung cap. Hé thong sir dung mé hinh hoc sau
ResNet9 dé phan loai anh va du doén loai bénh cay.

Qua trinh bat dau khi ngudi dung giri anh 14 ca chua thong qua giao dién tng dung.
Hé théng tién hanh kiém tra sy ton tai ctia anh duoc giri. Néu anh hop 18, dit liéu sé duoc
doc va chuyén vao ham predict_image dé xt 1y. Trong ham nay, anh duoc tién xu 1y
bang cach thay doi kich thudc, cat ving trung tdm, chuyén d6i thanh tensor, va dua vao
mé hinh hoc su ResNet9 da duoc huin luyén. Mo hinh s¢€ tra vé két qua dy doan voi
x4c suat cao nhat trong tng voi loai bénh. Két qua nay sau d6 duoc dinh dang dudi
dang JSON va giri lai dé hién thi trén tmg dung nguoi ding.

3.3.4. Két qud mé phéng Backend

Kiém tra backend bang tmg dung Postman

QY . = | @ s

Hinh 3.6 Két qua Backend

Thoi gian phan hdi 133ms, chimg té sever dang hoat dong hiéu qua. Két qua du

doan chinh x4c va rd rang cho thdy model dang hoat dong t6t
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Chuwong 4: KET QUA THU'C NGHIEM VA PANH GIA

4.1  Kiém tra hé thong véi cac hinh anh phén loai bénh

4.1.1 Bénh dém vi khudn

11022 w e

Hinh 4 1 Ld ca chua bi bénh dém vi khuan va két qua
Nhin xét: Két qua chinh xac véi nhan hinh anh thyc té.
4.1.2 Bénh héo som

nmozs - Te

Hinh 4 2 Ld ca chua bi bénh héo sém va két qua
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Nhén xét: Két qua chinh xac véi nhan hinh anh thyc té.
4.1.3 Bénh swong mai mudn

Mnmosa w Tao

Hinh 4 3 Ld cd chua bi swong mai mudn va két qud
Nhin xét: Két qua chinh xac véi nhan hinh anh thyc té.

4.1.4 Bénh xoan la vang

noaa Wil = £

Hinh 4 4 Ld ca chua bi xodn ld vang va két qua

Sinh vién thyc hién: Tran Ptrc Hoang Huéng dan: TS. Nguyén Thi Thanh Quynh
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Nhén xét: Két qua chinh xac véi nhan hinh anh thyc té.
4.1.5 Bénh khdam ld ca chua

M08 3 o T e

< Home Result

Hinh 4 5 Ld cd chua bi bénh kham va két qua
Nhin xét: Két qua chinh xac véi nhan hinh anh thyc té.
4.1.6 Két lugn

Trén tap dir liéu kiém thur (test set), mo hinh dat d chinh xac cao trong viéc phan
loai dung loai bénh twong tmg véi timg anh dau vao. Khong chi ding lai ¢ viéc nhan
dién, (mg dung con cung cap thong tin diéu tri chi tiét cho timg loai bénh. Cu thé, khi
mot bénh dugc phat hién, h¢ théng s& hién thi mé ta vé nguyén nhan gay bénh, biéu hién
dic trung trén 14, cling nhu cac bién phap can thiép va xtr Iy hiéu qua, bao gdm ca bién
phép sinh hoc va héa hoc.
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4.2 Két qua dap wng cia hé thong
4.2.1 Ddnh gid véi nhiéu hinh dnh

o7 a o T

Hinh 4 6 La ca chua bi bénh xoan ld vang va két qua
Nhan xét: Két qua khong dung véi nhin thuc té, tuy nhién véan 1y dugc dic diém chinh
vi 14 vang va héo kha gidng nhau.
4.2.2 Ddnh gid vdi chit lwong hinh dnh thip

o1 A - T

Hinh 4 7 Ld ca chua bi bénh nam méc va két qua
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Nhin xét: Két qua khong diing vé nhan thyc té, cho thdy hé thong van chua dap ting
duoc d6i véi hinh anh c6 chét lugng thip.

4.2.3 Két lugn chung
Két qua cho théy mo hinh dat mirc d0 nhan dién trung binh trong diéu kién thuc té.

Mo hinh quét anh trung binh khoang 1-2s.
M hinh ¢6 thé nhan dién dugc mét s6 dic diém chinh cta bénh trén 14 ca chua
nhu vét ddm tron, vién vang, mdc tréng, hodc hién tugng xodn la.

+ Tuy nhién, trong mot sb truong hop, md hinh khong xac dinh dung tén bénh, dic
biét 13 nhirng bénh c6 dic diém gan gidng nhau.

+ MO0 hinh phan hoi thap v6i anh bi nhidu, bi mo, thiéu sang.
Nhirng nguyén nhéan c6 thé din dén sai léch trong qua trinh dy doén:

Tap dit liéu chua bao phu du cac tinh hudn trong thuc té.

Mot s6 hinh anh c6 do phan giai thap, vi khong co 14 thuc.

Sinh vién thyc hién: Tran Ptrc Hoang Huéng dan: TS. Nguyén Thi Thanh Quynh lii
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KET LUAN VA PINH HUONG PHAT TRIEN

Trong bdi canh ndng nghiép dang timg budc chuyén minh theo hudng hién dai va
tmg dung céng nghé cao, dé tai “Phat trién hé théng chin doan bénh va giai phap
quan ly bénh cta cay ca chua dua trén ky thuat xi ly anh” duoc thuc hién voi muc
tiéu xdy dung mot hé théng hd tro nguodi ndng dan phat hién sém bénh trén ciy ca chua
thong qua hinh anh 14 cay. Qua qua trinh nghién ctru, trién khai va thir nghiém, dé tai da

dat duge mot s6 két qua tich cyec.

Trén co sé Uing dung cac k¥ thuadt hoc sau, dac bi¢t 1a mang no-ron tich chap
ResNet, nhém da xay dung thanh cong mot mo hinh nhan di¢n bénh trén 14 ca chua véi
quy trinh xir 1y anh day du, tir tién xt 1y dit liéu, huan luyén moé hinh dén tich hop vao
hé théng giao dién ngudi ding. Két qua thuc nghiém cho thdy mé hinh c6 kha ning
nhén dién duge mot sé didc diém chinh cta bénh, tuy nhién van con han ché trong viéc
phan loai chinh x4c tén bénh trong mot s6 trudng hop cu thé. Piéu nay cho thay tiém
ning Gmg dung ctia hé thdng 1a kha thi, nhung can duoc cai tién thém dé ting do chinh
xac va do tin cay.

Bén canh phan 15i 14 mo hinh hoc may, nhém nghién ctru ciing da phat trién mot
tmg dung giao dién nguoi diung don gian, truc quan, cho phép nguoi ding cudi — chu
yéu 1a néng dan hodc k¥ thuat vién nong nghiép — c6 thé dé dang tai anh 14 cy 1én hé
thng, nhan két qua phan tich va tham khao thong tin diéu tri. Viéc két ndi gitra mé hinh
tri tué nhan tao va giao dién ngudi dung gitp dé tai tré nén kha thi hon trong thuc té,
hudng t6i mot giai phap cong nghé than thién va dé tiép can voi cong ddng ngudi s
dung khéng chuyén vé cong nghé.

Tuy vay, dé tai van con mot s6 han ché, nhu tap dir liéu chua du da dang, mo hinh
con nham 14n gitra cac loai bénh c6 biéu hién tuong tu nhau, va giao di¢n iing dung van

con don gian. Nhom dé xuat mot s6 hudng cai tién nhu:

+ Mo rong va da dang hoa tap dit liéu: Thu thap thém dir li€u thuc té dam bao
chat lugng va tinh phu hop cao

+ Cai tién md hinh hoc sau toi wu hon dé nang cao do chinh xéc va tinh 6n dinh
cua viéc phan loai bénh

+ Mo rong quy mo cdy trong: Thay vi chi tip trung vao cdy ca chua, timg dung c

thé mo rong co s¢ dit 1i€u dé€ nhan di¢n bénh cua nhi€u loai cady trong pho bién.
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+ Cai tiép tng dung gitip ngudi dung dé dang theo dbi va diéu tri bénh: Xy dung

lich sur tra ctru va chirc nang theo doi bénh nhu dua ra canh béo.

Téng két lai, dé tai khong chi gop phan khang dinh vai trd quan trong va tiém ning
ung dung cua tri tu¢ nhan tao trong linh vuc nong nghié¢p thong minh, ma con mo ra
huéng nghién ciru va phat trién cac giai phap cong nghé cao phuc vu san xuit nong
nghiép bén ving. Pay co thé xem 1a budc nén quan trong cho cac tng dung thyc tién
sau ndy, hd trg hiéu qua hon cho nguoi néng dan trong viéc phét hién, chan doan va
quan 1y bénh trén cdy trong, hudng téi mot nén néng nghiép tw dong hoa, chinh xac va
than thién v41 moi truong.

Sinh vién thuc hién: Tran Duc Hoang Hudng dan: TS. Nguyén Thi Thanh Quynh liv
Neuyén Vin Hing



Phdt trién hé théng chan dodn bénh va gidi phdp quadn li bénh cia cdy cd chua dwa trén k3 thudt xit Ii dnh

TAI LIEU THAM KHAO

[1]:N. T. Tuan, Deep Learning Co Ban, 2020.

[2] S. Parvez, M. A. Uddin, M. Islam and P. Bharman, "Tomato Leaf Disease Detection
Using Convolutional Neural Network," 1 10 2023. [Online]. Available:
https://www.researchgate.net/publication/375224837 Tomato Leaf Disease Detecti
on_Using Convolutional Neural Network. [Accessed 3 19 2025].

[3] Y. Zhong, Z. Teng and M. Tong, "A novel lightweight convolutional neural network
for tomato disease detection,” 9 5 2023. [Online]. Available:
https://www.frontiersin.org/journals/plant-
science/articles/10.3389/fpls.2023.1166296/full. [Accessed 4 2 2025].

[4] R. Agarwal, "Complete Guide to the Adam Optimization Algorithm," 13 11 2023.
[Online].  Available:  https://builtin-com.translate.goog/machine-learning/adam-
optimization? x_tr sl=en& x tr tl=vi& x tr hl=vi& x tr pto=tc. [Accessed 1 4
2025].

[5] M. L. Hossain, "Detecting tomato leaf diseases by image processing through deep
convolutional neural networks," Smart Agricultural Technology, 10 2023. [Online].
Available:  https://www.sciencedirect.com/science/article/pii/S2772375523001302.
[Accessed 1 4 2025].

Sinh vién thuc hién: Tran Duc Hoang Hudng dan: TS. Nguyén Thi Thanh Quynh v
Neuyén Vin Hing



