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Phat hién mot so bénh gia cam duwa trén hinh anh
thu nhan tir camera bang mang no-ron tich chap

Poan Hong Quang’, Nguyén Huy Céng, Lé Hong Minh, Pham Vii Ban, Nguyén Huy Hung, Nguyén Tuén Hing
Trung tam Cong nghé Vi dién tur va Tin hoc, Vién Ung dung Cong nghé
Ngay nhén bai 11/7/2022; ngay chuyén phan bién 14/7/2022; ngay nhan phan bién 28/7/2022; ngay chap nhan dang 3/8/2022

Tém tit:

Bai viét gi6i thiéu mot s6 két qua trong viéc nghién ctru xdy dung hé thong ty dong phat hién s6m mét s6 bénh gia
cAm bing cong nghé thi giac may sir dung tri tué nhan tao (AI) dé phan tich cac hinh anh tir camera giam sat chudng
nudi. H¢ thong thir nghiém sir dung mang no-ron hoc siu RepVGG lam mé hinh suy dién phat hién bénh gia cim.
Dir liéu dé huén luyén va danh gia m6 hinh déi véi 3 loai bénh la ORT, CRD, MAREK g(“)m 500 anh cho mdi bénh,
dwoc thu thip tir camera giam sat chudng nudi va swu tam trén internet. Qua trinh huin luyén sir dung 80% s6 anh
mau, md hinh dat sai s6 14 0,02 sau 5000 vong huin luyén. Panh gia mé hinh véi 10% s6 mau con lai dat dd chinh
xic 99,94%. Trong thir nghiém thue té v6i camera giam sat chudng nudi (d¢ phén giai 1902x1080 pixels), hé thong
¢6 thé phat hién va phan loai ding trén 90%, dic biét véi bénh cé hinh anh c6 nhiéu dic diém phan biét rd thi do
chinh xac dat hon 98%. Két qua dat dwgc cho thiy, c6 thé sir dung hé théng dé hd tro canh bao sém bénh cho gia
cAm nudi. H¢ thong hoan toan c6 thé huan luyén tiép dé phat hién cac bénh cho gia cAm khac nhu: Newcastle, dau

ga (banh trai ga), bach ly, thwong han...

Tir khéa: mang no-ron hoc siu, mang no-ron tich chip, phat hi¢n sém bénh gia cAm.

Chi s6 phin logi: 1.2
Md dau

Nganh chan nudi néi chung, chin nudi gia cam ndi riéng
ngdy cang phat trién c vé s0 luong va chat luong, gop phan tao
viéc lam, tang thu nhdp cho nguoi lao dong, tao the manh kinh
té ctia nhiéu dia phuong. Tuy nhién, sy phat trién vé s6 luong
clia chan nudi gia cdm hién nay ciing gap nhiéu khé khan trong

qua trinh chﬁam‘soc, phong bénh, ghua bénh, dac biét la phat
hi¢n bénh d¢ diéu tri kip thoi con rat kho khan.

Hién nay, nhiéu trai chan nuéi, ho chian nudi quy md vua
va nho chua du ngudn lyc dé phat hién sém dich bénh trén dan
gia cam, do do dich bénh van thuong xuyén xdy ra. Dich bénh
s& 1am anh huong dén nang suat, cht lugng san pham gia cam,
dac biét con anh huong dén tinh mang ngudi chin nudi va tiéu
thu san pham gia cam. Do thoi tiét khic nghiét ¢ cic mién
trong ca nude, nong lanh bat thuong & mién Béc, ning néng &
cc tinh phia Nam, nguy co dich bénh trén gia cam 1a rat cao.
Phat hién s6m mot sd bénh trén gia cam va thong béo kip thoi
dén nguoi chan nudi sé 1am giam nguy co lay nhiém ra ca dan,
giam nguy co chét, giam chi phi diéu tri, han ché thiét hai kinh
té cho cac ho chan nudi, trai chin nudi.

Deep learning [1, 2] la mdt phuong phép cta hoc mdy, cac
may tinh s€ hoc va cai thién chinh n6 thong qua cac thuat toan,
nd duoc xay dung dua trén cac khai niém phuc tap, chu yéu
hoat dong vdi cac mang no-ron nhan tao dé bt chude kha nang
tw duy va suy nghi ctia bd ndo con ngudi. Cac hé théng deep
learning c6 thé giai quyét moi nhu ciu nhian dang mau (nhan
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dién hinh anh, giong ndi, xtr Iy ngdn ngtr tu nhién...) ma khong
can dén sy can thi€p cua con nguoi vai do chinh xac cao.

Mang no-ron tich chdp (Convolutional neural network -
CNN) [3-5] 1a m¢t trong nhiing m6 hinh dé nhan dang va phan
loai dya trén qua trinh phan tich hinh dnh d4u vao. Mdi hinh
anh dau vao s& dugc chuyén qua cac 16p tich chap vai cac bd
loc, duoc tong hop bai cac 16p két ndi day du va s dung ham
Softmax dé nhan dang, phan loai vdi do chinh xac cao hon cac
md hinh hoc may truyén thong [6-9].

Nhitng mo hinh mang hoc sau [3, 4, 10-12] hién nay da dat
duoc nhitng thanh cong 16n trong linh vyc phan loai hinh anh
voi kién triic gdm cac 16p Conv, ReLU va Pooling. Nhimg mo
hinh phirc tap nay tuy mang lai d6 chinh xac cao nhung ciing
ton tai mot s6 bat loi do sw phirc tap cua thiét ké nhiéu nhanh
khién cho viéc xdy dung mé hinh tré nén khé khan hon, dong
thoi khién cho viée suy luan chdm hon va giam sy tan dung bo
nh6 hay mot sé mé hinh lam ting cost ciia viéc truy cap bd nhé
nén khong phi hop trén mot s thiét bi. Trong khi do, RepVGG
[9] ¢6 lgi thé cdu truc don gian (khong c6 nhanh va dau ra cla
16p trude s& tro thanh dau vao cua 16p sau), chi sir dung 16p
Conv3x3, 16p kich hoat ReLU, khong can nhimng thiét ké phirc
tap nhu tim kiém tw dong hay sang loc thu cong [3, 4].

Bai viét trinh bay ing dung mo hinh CNN - RepVGG dé
xdy dung hé thong nhan dang va tw dong phat hién mot sb
bénh trén gia cam tir hinh anh dwoc thu nhan truc tiép cua cac
camera giam sat chudng nuoi.
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Abstract:

The research paper introduced several results achieved in
the research and construction of an automatic system for
early detection of various poultry diseases by computer
vision technology, using artificial intelligence to analyse
images from surveillance cameras. The experimental system
used the deep learning neural network RepVGG as an
inference model for detecting poultry diseases. Training data
set and model evaluation for 3 diseases ORT, CRD, MAREK,
including 500 images for each disease, were directly collected
from surveillance cameras and from the internet. The training
process used 80% of the sample images; the model reached
an error of 0.02 after 5000 rounds of training. Evaluation of
the model with the remaining 10% of samples achieved an
accuracy of 99.94%. In the actual test with the surveillance
camera (resolution 1902x1080 pixels), the system can
detect and classify correctly diseases over 90%, especially
for diseases with images involving multiple distinguishing
symptoms, the accuracy was more than 98%. The obtained
results showed that the system can be used to support early
warning of diseases for poultry. The system can be trained to
detect other poultry diseases such as Newcastle disease, fowl
pox, pullorum disease, typhoid...

Keywords: convolutional neural network, deep learning
neural network, early detection for poultry disease.

Classification number: 1.2

-
Mang no-ron - RepUGG
Kién triic mang

Hinh 1 trinh bay mot m6 hinh mang RepVGG, véi kién trac
duogc tach thanh hai phan riéng biét don nhanh khi suy luén va
da nhanh khi huin luyén mo6 hinh, mé hinh ¢6 5 giai doan. Tt
ca cac khi dau tién mdi giai doan déu ¢ stride bang 2 dé giam
s6 mau, cac khéi khac thi ¢6 stride bang 1. M6 hinh chi sir dung
tich chép co kernel 3x3 va Relu (nhanh xac thuc va 1x1 chi
dung khi huin luyén mé hinh), loai bo hoan toan 16p Pooling
trong md hinh VGG.
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(C) Suy luan
RepVGG

‘ l:lconv —=ReLU :> Xéc thue ‘

Hinh 1. M6 hinh mang RepVGG. (A) Mang ResNet; (B) Kién
tric mang RepVGG trong giai doan huan luyén; (C) M6 td mang
RepVGG trong giai doan suy luan.

(A) ResNet

(B) Huén luyén
RepVGG

Khi huén luyén m hinh (hinh 1B), d4u véo s& di qua dong
thoi 2 16p Conv3x3 va Convlxl véi stride=2 ciia mot tién
trinh; d4u ra cta 2 16p nay s& duoc cong lai voi nhau va di qua
16p kich hoat ReLU.

Pau ra cua khdi dau tién 1a dau vao cho cac khéi tiép theo,
tir khoi thir 2 cdu tric cac khdi trong mdi tién trinh 1a gidng
nhau, bao gf”)m cac nhanh: Conv3x3 véi stride=1, Conv1x1 vdi
stridde=1, 1a mdt nhanh xac thyc st dung Batch normalization
(BN) - phuong phap chuan hoa dau ra ciia mdi 16p sau khi di
qua 16p kich hoat. Dau ra cua cac nhanh duge cong lai voi nhau
trude khi dua qua 1 16p kich hoat ReLU.

Trong suy luan (hinh 1C), cu triic cia RepVGG c6 su thay
d6i, dau ra di qua mé hinh s& chi con di qua cac 16p Conv3x3
va ham kich hoat ReLU lién tiép. Pay la diém phirc tap khi
xdy dung mo hinh, vi cac Conv3x3 khong chi don gian la mot
Conv3x3 véi trong sb duogce lay ngau nhién. Trong s6 cua céc
Conv3x3 trong suy luan 1a tong cic trong sd cta cac nhanh
Conv3x3, Convlxl va xac thyc trong huan luyén. Phuong
phéap nay dugc goi la Re-Parameterization (hinh 2).

conv paramelers
monp

T
BN parameters
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3x3

(A) M hinh dang cau tric
| I:| conv layer —— BN layer

(B) M8 hinh dang tham sé

a zero value

il a parameter i3

Hinh 2. M6 hinh dang céu trtc va tham sé.
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Don nhanh va da nhanh

Trong huén luyén, mo hinh da nhanh thuong dé hoi ty va dat
d6 chinh xac cao hon so véi don nhanh, nhung trong qué trinh suy
lun thi lai ¢6 mot s6 nhuoe diém sau: toe do suy luan chdm hon
s0 voi don nhanh; chiém nhiéu bd nhd (da nhanh khong hiéu qua
trong sir dung bo nhé do két qua cua tat ca cac nhanh phai dugc
Tuu trir cho dén khi thyc hién ghép cac nhanh d6 vio lai v6i nhau,
con voi don nhanh thi b nhé duoc giai phong ngay khi tinh toan
xong, do d6 t6i wu dugc b nhd hon); trong viée thiét ké kién trac
md hinh, ciu tric da nhanh thuong kém linh hoat hon so véi mo
hinh don nhanh.

Dé str dung dwoc yu diém ciia ca hai mo hinh (da nhanh trong
qué trinh huin luyén, don nhanh trong qué trinh suy luan) thi can
dén mot ky thuat dé chuyén doi cac tham sb ctia md hinh nay sang
mo hinh khac, day 1a k¥ thudt chinh tao nén sy khac biét cho mé
hinh Re-Parameterization.

Chuyén da nhdnh sang don nhdnh

Hudn luyén mé hinh: Mot khéi ciia mo hinh RepVGG sé ¢6 3
nhanh gom cac convolution c6 kernel 3x3, 1x1 va nhanh xac thyc.

Qud trinh suy ludn: Mot khéi RepVGG chi ¢6 1 convolution
3x3, tat ca sau 16p convolution 3x3, 1x1 hay xéac thyc thi ding
thém 16p BN dé chuyén tham so ctia md hinh khi huén luyén sang
suy ludn [9]. BN dugc tinh nhu sau:

Véivli<si<(C:

............

Ta co:

=MD« W' +b'

Qud trinh hudn luyén: Dau ra cua khdi RepVGG s& duge tinh
nhu sau:

M® = pp(M® « WP, 13 3, pG) (1)
+bn(MD « WO, ,® g @ p@)
+ bn(MD, y©, 5© ,© )@
! (3)
=MMD «W'®),, +b, )

FMDO W@y 4 p D
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MO W)+ b
=>M® = MO 5« (W'D 4 W @p )

Trong qua trinh chuyén tham s6, BN giita hai kién tric da
nhanh va don nhanh phai tuong dng, do do kich thudc ciia W',
W’®), W’© phai giong nhau dé co thé thyc hién phép cong twong
ung.

Do WM, W&, W*® ¢6 kich thude 1x1, 3x3, 1x1, dé cling kich
thudc can phai gan cac gia tri 0 vio WM, W’ cing kich thudc
véi WO, Cubi cling, ta co:

Huén luyén:
M@ = MO * W (1340) 4 >(143+0)) (3)

Suy luén:

M® =MD * W’ + b’

M(l) — W’(1+3+O) Vd b’: b’(1+3+0)
trong do: C : kénh dau vao; C,: kénh dau ra; MO e RNCHV: day
vao; M@ e RNVC V. ddu ra; WO e RSC%3*3: nhan cia conv3x3;
WO e R%*1: nhan cta convixl; u®, 69, 9, fO: trung binh, do
léch chuén, do phong dai, do léch cua 16p BN sau 16p conv3x3;
1D, 60,y BO: trung binh, dg 1éch chuan, do phong dai, do 1éch
ctia 16p BN sau 16p convix1; u®, 6, y9, fO: trung binh, do léch
chuén, do phong dai, d¢ 1éch cua 16p BN cta nhanh xdc thuc; [*]:
phép tich chap; bn: Batch Normalization.

(4)

Xdy dung mo hinh mang

Céu trac RepVGG tmg dung vao bai toan tw dong nhan dang
mot s bénh gia cdm trong qué trinh chin nudi duoc mé ta ¢ hinh
3, hinh anh gia cdm dua vao md hinh dwgc thu nhan tryc tiép tir
camera trong chudng nuoi.

3x3 conv, 96
3x3 c(i\', 96
3x3 coiv, 96

I
3x3 conv, 96

!
3x3 conv, 192

J [ 3x3 conv, 192 ]

3x3 conv, 192

3x3 conv, 48
\/ 3x3 conv, 48
‘ 3x3 conv, 48
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3x3 conv, 192
3x3 conv, 192

3x3 conv, 192
3x3 conv, 192
3x3 conv, 192
3x3 conv, 192
3x3 conv, 192

3x3 conv, 192
3x3 conv, 192
3x3 conv, 1280

[ 3x3 conv, 192 J [ 3x3 conv, 192 ]

{

Hinh 3. Kién tric mang RepVGG.

Kién trac mang duoc thiét ké gdm 22 16p tich chap va mot 16p
két ndi day du, voi tong tham sd trong mo hinh 1a 8.303.888 va
tong bo nhé 1.329.542 K. Tham sb va bd nhg ciia timg 16p trong
mo hinh dugc mo ta nhu sau:



Diu vao: anh véi kich thude 224x224x3=147 K

- L(g’p convl:

+ S0 bo loc: 48

+ B9 loc: (48,3,3,3)

+ Kich thuée dau ra: 48x112x112

+ B¢ nho: 15,876 K

+ 86 luong tham s6: (3x3x3)x48 = 1.296
- Lép conv2:

+ S0 bo loc: 48

+ B0 loc: (48,48,3,3)

+ Kich thudc dau ra: 48x56x56

+B0 nhd: 63,504 K

+ S0 luong tham so: (48x3x3)x48=20.736
- Lo'p conv3:

+ S0 bo loc: 48

+ B loc: (48,48,3,3)

+ Kich thudc dau ra: 48x56x56

+ B¢ nhd: 63,504 K

+ 86 luong tham so: (48x3x3)x48=20.736
- Lép conv4:

+ S0 b0 loc: 96

+B0 loc: (48,3,3)

+ Kich thudc dau ra: 96x28x28

+ Bgf) nho: 31,752 K

+ S0 luong tham so: (48x3x3)x96=41.472
- Lo'p convs:

+ S0 bo loc: 96

+ B0 loc: (96,3,3)

+ Kich thudc dau ra: 96x28x28

+ B¢ nhd: 63,504 K

+ 86 luong tham s6: (96x3x3)x96=82.944
- Lép conv6:

+ S0 b0 loc: 96

+B0 loc: (96,3,3)

+ Kich thudc dau ra: 96x28x28

+B0 nhd: 63,504 K

+ S0 lugng tham s0: (96x3x3)x96 =82.944
- Lo'p conv7:

+ S0 bo loc: 96

+ B0 loc: (96,3,3)

+ Kich thudc dau ra: 96x28x28

+ B¢ nhd: 63,504 K

+ 86 luong tham s6: (96x3x3)x96=82.944
- Lép conv8:

+ S0 bo loc: 192

+B0 loc: (96,3,3)

+ Kich thudc dau ra: 192x14x14

+ Bgf) nho: 31,752 K

+ S0 lugng tham s0: (96x3x3)x192=165.888
- Lop conv9:

+ S0 bo loc: 192

+ B0 loc: (192,3,3)

+ Kich thude dau ra: 192x14x14

+ B0 nhd: 63,504 K

+ 86 luong tham so: (192x3x3)x192=331.776
- Lép convl0:

+ S0 bo loc: 192

+B0 loc: (192,3,3)

+ Kich thudc dau ra: 192x14x14
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+B§ nhd: 63,504 K

+ 86 lrong tham sé: (192x3x3)x192=331.776
- Lo’p convll:

+S06 bo loc: 192

+B9 loc: (192,3,3)

+ Kich thude du ra: 192x14x14

+B§ nhd: 63,504 K

+ 86 lrong tham sé: (192x3x3)x192=331.776
- Lo’p convl2:

+S06 bo loc: 192

+B9 loc: (192,3,3)

+ Kich thude du ra: 192x14x14

+B§ nhd: 63,504 K

+ 86 lrong tham sé: (192x3x3)x192=331.776
- Lo’p convl3:

+ S0 bo loc: 192

+B9 loc: (192,3,3)

+ Kich thude du ra: 192x14x14

+B§ nhd: 63,504 K

+ 86 lrong tham sé: (192x3x3)x192=331.776
- Lo’p convld:

+ S0 bo loc: 192

+B9 loc: (192,3,3)

+ Kich thude du ra: 192x14x14

+B§ nhd: 63,504 K

+ 86 lrong tham sé: (192x3x3)x192=331.776
- Lo’p convl5:

+ S0 bo loc: 192

+B9 loc: (192,3,3)

+ Kich thude du ra: 192x14x14

+B§ nhd: 63,504 K

+ 86 lrong tham sé: (192x3x3)x192=331.776
- Lo’p convl6:

+ S0 bo loc: 192

+B9 loc: (192,3,3)

+ Kich thude du ra: 192x14x14

+B§ nhd: 63,504 K

+ 86 lrong tham sé: (192x3x3)x192=331.776
- Lo’p convl7:

+ S0 bo loc: 192

+B9 loc: (192,3,3)

+ Kich thude du ra: 192x14x14

+B§ nhd: 63,504 K

+ 86 lrong tham sé: (192x3x3)x192=331.776
- Lo’p convl8:

+ S0 bo loc: 192

+B9 loc: (192,3,3)

+ Kich thude du ra: 192x14x14

+B§ nhd: 63,504 K

+ 86 lrong tham sé: (192x3x3)x192=331.776
- Lo’p convl9:

+ S0 bo loc: 192

+B9 loc: (192,3,3)

+ Kich thude du ra: 192x14x14

+B§ nhd: 63,504 K

+ 86 lrong tham sé: (192x3x3)x192=331.776
- Lo’p conv20:

+ S0 bo loc: 192

+B9 loc: (192,3,3)
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+ Kich thuée diu ra: 192x14x14

+ B nh¢: 63,504 K

+ 86 luong tham so: (192x3x3)x192=331.776
- Ldp conv21:

+ S0 bo loc: 192

+Bo loc: (192.3,3)

+ Kich thudc dau ra: 192x14x14

+Bo nh¢: 63,504 K

+ 86 luong tham so: (192x3x3)x192=331.776
- Ldp conv22:

+ S0 bo loc: 1280

+Bo loc: (192.3,3)

+ Kich thudc dau ra: 1280x7x7

+ B0 nhd: 105,840 K

+S6 luong tham sb: (192x3x3)x1280=2.211.840
- Lép FC (két ndi day d):

+80 b loc: 21

+ Kich thudc dau ra: 1280

+ Bg} nho: 26 K )

+ S0 luwgng tham s0: 21x1280=26.88

Thu thap dir ligu va huén luyén mang
Thu thdp dir liéu
Qud trinh thu thap nguon dir liéu bénh gia cam dung huén

1uyen mo hinh thir nghlem dugc chup bing camera mau lip truc
tiép trong chudng nudi gia cam va thu thap trén internet.

Chung t61 s dung mot sb phuong phap lam tang dir liéu cho
md hinh (lat cat ngdu nhién, chuyén doi mau, thay doi do twong
phan...), véi s6 tap mau: hinh anh bénh ORT (500 mau), CRD (500
mau), MAREK (500 miu) v hinh nh gia cam khong bi bénh (500
mau). Dit liéu hinh anh bénh gia cam duoc phan loai va gan nhan,
mdi loai miu bénh dugc dat trong mot thu muc loai bénh tuong
{mg dé str dung cho qua trinh huin luyén mé hinh (hinh 4).
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Hinh 4. C4u tric thw muc dir liéu.
Huin luyén
Nguon dir lidu hinh anh bénh gia cim ding huin luyén mé

hinh thur nghiém dugc thu thap tir cac camera trong chuong nudi
va trén internet.

Khéi tao cdc tham s6 d@é hudn luyén:

+ net: “RepVGG.prototxt” momentum: 0,9
weight_decay: 0.0005

+ + gamma: 0,001
+
+ test interval: 100 + snapshot: 500
+
+

+ test_iter: 100 + stepsize: 1000
+ display: 10
+ base_lr: 0,0001 + max_iter: 450000

+ learnRate: “step”

snapshot_prefix: “RepVGG”

solver_mode: GPU
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Mai truong dugce st dung dé huan luyén mé hinh 13 Windows
server 2012, ngén nglt Python phién ban 3.7.1 vdi framework
dung cho hudn luyén mo hinh 1a Caffe [13], card d6 hoa Nvidia
Quadro P2200, trong khoang 5 ngay huan luyén.

Hudn luyén mang: Ching toi sit dung 1600 mau bénh (80%
mau) dé huan luyén mo hinh va str dung ham 16i “cross-entropy
loss” trong cong thirc (5) dé danh gi sai so.

N
e‘”fi"i*"’}q (5)

Li = — _—
T o N
ezf wj xi+bj

1 1
N °9

i=1
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Sau 5000 vong huin luyén bang céc tham sb dugc khai bao
voi gia tri sai s0 1a 0,02, két qua huan luyén mo6 hinh dugc trinh
bay ¢ hinh 5.
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Hinh 5. B4 thi 16i huan luyén v&i mau di ligu.

Kiém tra hoat dong ciia mé hinh: Ching t6i sir dung 200 mau
(10% mau) dé kiém tra md hinh mang vai cac bg trong sd da duoc
huén luyén, két qua kiém tra v6i gia tri trung binh ham 15i 1a 0,035,
két qua nay duoc thé hién trén do thi kiém tra hoat dong cua mo
hinh ¢ hinh 6.
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Hinh 6. D6 thi kiém tra hoat déng ctia mé hinh.

Kiém tra d chinh xdc ciia mé hinh: Ching toi sir dung 200
mau con lai (10% mau) dé kiém tra do chinh xéc ciia mo hinh
mang, két qua kiém tra trén bd trong s6 ctia md hinh véi do chinh
Xéc 99,94%, két qua nay dugc thé hién trén d thi ¢ hinh 7.
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Hinh 7. D6 thj kiém tra dé chinh xac ctia md hinh.
Két qua thuc nghiém

H¢ théng thir nghiém trén may tinh vi cu hinh CPU Core i7
2.9 Ghz, RAM 8 GB, GPU Nvidia Quadro P2200; camera mau voi
d¢ phan g1a1 1902x1080 pixel duogc lap dit truc tiép trong chudng
nudi gia cm, v6i mdi gidy hé théng phan tich va xir 1y trung binh
duoc 4 khung hinh.

M0 hinh duge thir nghiém nhan dang 3 loai bénh (ORT, CRD,
MAREK) thoi gian thir nghiém tl‘r 8/4/2022 dén 11/5/2022 trong
chuong nu01 400 m? véi s lwgng gan 700 con ga dang ¢ biéu hién
mic mot s6 bénh. Trong ngy dau tién gia cAm méc bénh thuong
it biéu hién, cac dic trung bén ngoai khong dugce 1o, hé thong kho
phat hién bénh, nhling ngay sau d6 cac dac trung ctia bénh rd hon,
hé thong phét hién voi do chinh xéc cao hon. Két qua phét hién
bénh va phan loai bénh dugc trinh bay ¢ bang 1.

Bang 1. Két qua thwc nghiém.

A . Heé thon, S0 anh Do chinh
TT  Loaibénh  Neay phat hi{fn phit hién ding  xéc (%)
I ORT 8/42022 100 93 93,18
2 ORT 8/42022 150 143 95,56
3 ORT 8/412022 200 196 98,02
4 ORT 9/42022 210 207 98,78
5 ORT 10/42022 220 215 97,95
6 CRD 2042022 215 211 98,32
7 CRD 21/42022 180 171 95,14
§  CRD 2242022 150 147 98,16
9 CRD 3042022 160 154 96,03
10 CRD 3042022 170 167 98,08
11 CRD 3042022 120 118 98,07
12 MAREK 852022 90 83 92,09
13 MAREK  8/52022 95 93 98,11
14 MAREK  9/52022 100 9 96,21
15 MAREK  10/52022 150 147 98,27
16 MAREK  11/52022 170 166 97,65
Keét luan

Mot hé thdng chin nudi gia cam cong nghé cao, ngoai cac phan
hé quan 1y giam sat moi truong, che d6 dinh dudng, qua trinh sinh
truong thi phan h¢ phat hién som bénh ctia gia cam nudi la rat quan
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trong. Bai viét da trinh bay két qua dat dugc vé ndi dung nghién ciru
xdy dung phan hé “Ty dong phat hién s6m mot s6 bénh gia cam bang
trf tué nhan tao” - 1a mot b phan trong hé thong quan ly, giam sat
nuéi gia cdm cong nghé cao cho quy mé vira va nho.

Hé thong thir nghiém sir dung mang RepVGG 1am mo hinh suy
dién phat hién bénh gia cam. Dt li¢u dé hudn luyén va danh gia mo
hinh déi v6i 3 loai bénh 1a ORT, CRD, MAREK gém 500 anh cho
mdi bénh, duoc tryc tiép thu thap tir camera gidm sat chudng nudi
va stru tam internet. Qua trinh huan luyén sir dung 80% s6 anh mau;
mé hinh di dat dén sai s6 14 0,02 sau 5000 vong huin luyén. Danh
gia mo hinh vai 10% s6 mu con lai dat do chinh xéc 99,94%. Trong
thir nghiém thuc té v6i camera gidm sat chudng nuéi (4o phan giai
1902x1080 pixels), hé thong c6 thé phat hién va phan loai ding trén
90%, ddc bidt voi bénh co hinh anh co nhiéu dic diém phan biét rd
thi d9 chinh xac dat hon 98%. M6 hinh mang RepVGG véi kién truc
don gian, toc do suy luén nhanh, tiét kiém bo nhd va linh hoat trong
viée thiét ké kién trac 13 mot lua chon hop ly.

Két qua dat dugc cho thy, co thé sir dung hé thong nay dé hd
trg canh bao sém bénh cho gia cAm nudi. Hé théng hoan toan co
thé huén luyén tiép dé phat hién céc bénh khac cho gia cAm nhu:
Newcastle, dau ga (banh trai ga), bach ly, thuong han...
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