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TOM TAT

Trong bai bado nay, chung t6i ting dung phuong phap hoc chuyén d6i véi cac mo
hinh mang no-ron tich chap sau, nho, nhe nhw MobileNet_V2, MobileNet_V3 (Small
va Large) d€ phan loai mtrc dinh dudng cta tom nudi dua vao anh té bao gan va
rudt. Hai ky thuat hoc chuyén d6i la Finetuning the ConvNet va ConvNet as fixed feature
extractor duoc thuc thi huan luyén va so sanh hiéu qua. Thi nghiém dwgc trién khai
trén tdp dir liéu gom 481 anh t&€ bao va két qua cho thdy phuong phap Finetuning the
ConvNet dat duoc thoi gian hudn luyén nhanh hon va d6 chinh xac cao hon. M6 hinh
MobileNet_V2 huan luyén véi phuong phap Finetuning the ConvNet dat d6 chinh
xac phan loai cao nhat 87,50%. Nghién ctru nay chiing minh tiém ndng cua su tng
dung ky thuat hoc sdu vao quy trinh theo ddi va cung cap dinh dudng cho tom nuoi

nham mang lai ndng sudt cao cho cdc trang trai nudi trong.

Tw khoa: Hoc chuyén ddi, Mang no-ron tich chap, Phan loai anh.

1. MO PAU

Nudi tom la nganh nuéi trong thiy san déng vai trd quan trong trong sit phat
trién cta nganh thuy san Viét Nam. Nam 2024, xuét khiu tdm Viét Nam dat gan 4 ty
USD, kim ngach xuat khau tom chiém 39% tong kim ngach xuat khau thuy san vdéi dién
tich nuoi trong ca nuedce chi€ém hon 700.000 ha. Vi chu treong ddy manh tich hop cong
nghé thong tin va tw dong hda trong san xudt, sy tng dung Internet van vat (IoT -
Internet of Things) va tri tué nhan tao (Al — Artificial Intelligence) da va dang lam thay
ddi toan dién nén san xudt cong — néong nghiép [1]. Trong nhitng ndm tro lai day, viéc
tng dung Al, cac ky thuat hoc may (ML — Machine Learning) va cdc mo hinh hoc sau
(DL - Deep Learning) vao san xuat, nudi trong thuy san da khong con xa la véi rat nhiéu
cong trinh nghién ctru trén thé gidi [2-5].
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Trong nganh nu6i tom, bén canh yéu t& mdi treong, nguodn thirc an va quy trinh
cho &n, cling nhu theo doéi quan ly viéc cung cap dinh dudng luén doéng vai tro quan
trong trong sy phat trién ctia tom. Cung cap dinh dwdng hop ly cho ting giai doan phat
trién cua tom sé mang lai nang sudt cao. Nguoc lai, cho tom dn thtta hay thiéu dinh
dudng déu anh hvong dén moi treong nudi, strc khoe cua tom va gay thiét hai vé nang
suat nudi trong [6]. D& nhan biét tom duoc cung cdp du, thira hay thiéu dinh dudng,
nguoi nudi thwong dua vao co quan tiéu hoéa, cu thé la gan va dwong rudt, noi hdp thu
va tich tr&t dinh dudng cho tom phat trién [7]. V6i kinh nghiém nudi tréng, nguoi nudi
thuong quan sat mau sac ctia gan d€ phan doan dinh dudng tdm nudi. Tuy nhién,
phuong phap nay c6 do chinh xac khong cao, nén cac trang trai ttng dung cong nghé
tién tién hién nay thuong giai phau gan va duong rudt, phan tich t€ bao gan va rudt dudi
kinh hién vi d€ cac ky su ¢ thé nhan biét chinh xdc mtrc d¢ dinh dudng cta tom. Dya
vao anh té€bao gan va rudt (Hinh 1), k§ s nuoi trong c6 thé phan loai tom du/thira/thiéu
dinh dudng [8], tir d6 kiém soat lwgng thirc an, dam bao tdm phat trién tot.

(a) (b)

Hinh 1. Anh t& bao gan (a) va anh t& bao rudt giita (b) duoc chup dudi kinh hién vi, ctia tom thé

chan trang duoc cho an day du va phét trién binh thuong & trang trai nudi.

Sy ung dung cac mo6 hinh hoc sdu, cu thé la cac mang no-ron tich chap
(Convolutional Neural Network — CNN) vao bai toan phan loai cac giong tom da duoc
nghién ctru réng rai nhie cac mo hinh ShrimpNet [5], Deep-ShrimpNet [4]. O Viét Nam,
nhiéu cong trinh da nghién ctu cac thuat toan hoc may, cac mé hinh CNN [9], va ky
thuat hoc chuyén d6i [10] vao van dé phan loai bénh tom. Theo sy khao sat cua ching
t6i, cho dén nay, van chura c6 cong trinh nao ting dung CNN cho su phan loai anh t& bao
gan va rudt tom bang phuong phap hoc chuyén déi.

Trong bai bao nay, ching toi st dung phuwong phap hoc chuyén déi cho cdc mo
hinh CNN hién dai d€ phan loai anh t€ bao gan va rudt tom trong viéc nhan biét murc do
dinh dudng cho sy phat trién ctia tom. Diéu nay c6 thé gitp cac trang trai nuoi theo doi,
quan ly viéc cho an phtt hop véi tiing giai doan phat trién cua tom, kip thoi phat hién sy
cung cap dinh dudng thira hodc thiéu dé€ diéu chinh cho ca ho nudi. Phan con lai cta bai
bao duoc td chiic nhw sau. Chung t6i gidi thiéu cac mo6 hinh CNN duoc st dung dé hoc
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chuyén d6i trong phan 2. Thu thap va tong hop bo dit liéu anh t€ bao gan va rudt tom
duoc trinh bay cu thé & phan 3. Két qua huan luyén va phan loai dugc thao luan trong
phan 4. Phan 5 la két luan.

2. MO HINH CNN VA PHUONG PHAP HOC CHUYEN POI

Chuang t6i lwa chon cac md hinh CNN da dwgc hudn luyén t6t trén tap anh
ImageNet [11] d€ ap dung k§ thuat hoc chuyén doi. ImageNet 1a bd dit liéu anh 16n nhat
trén thé gidi (hon 14 triéu anh) chuyén dung trong linh vuc thi giac may tinh va hoc sdu
tang cuong hién nay. Thém vao d6, d€ ap dung cho cac trang trai nudi noi ma yéu cau
cac thiét bi linh hoat, nho, nhe, ching t6i vu tién cac mo hinh CNN c6 kich thwéc nho,
nhung dat d0 chinh xdc cao trén ImageNet. M6 hinh ma chuing t6i lira chon 1a MobileNet
da dwgc huén luyén trén ImageNet va st dung ky thuat hoc chuyén déi d€ huan luyén
mo hinh trén tap anh t€ bao gan va rudt tom.

2.1. M6 hinh MobileNet

MobileNet la m6 hinh nho gon duoc thiét ké cho thiét bi bién, v6i cac phién ban
V1, V2, V3_Small, V3_Large. M6 hinh MobileNet_V2 va V3 cai tién rat nhiéu so véi V1
va dat do chinh xac twong d6i cao trén ImageNet trong khi s6 lwgng thong s6 va phép
toan kha nho. Vi vay, chung toi tap trung vao 3 mo hinh MobileNet_V2 [12], V3_Small,
va V3_Large [13]. MobileNet_V2 st dung cac ky thuat linear bottleneck va inverted residual
block 1am téng hiéu qua cac 16p chap va t6i wu sy thyce thi b nhd, do d6 nod dat tién trinh
suy ludn (inference) hiéu qua trén cac tng dung di dong. MobileNet_V3 bo sung ky
thuat squeeze va excitation vao cau trac MobileNet_V2 (Hinh 2) gitp chon loc kénh c6
tinh ndng quan trong, tir d6 c6 thé lam gon md hinh nhung van duy tri ¢ chinh xac cao.
MobileNet_V3 phat hanh hai ciu trac, d6 la Small va Large, hudng dén cac tac vu sw
dung tai nguyén thap va cao.
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Mobilenet V2: bottleneck with residual

_us e '

(a)

Mobilenet V3 block

———

§ PDUI_b

FC, FC,
Relu  hardz

.
(b)
Hinh 2. (a) MobileNet_V2 véi ky thuat linear bottleneck va inverted residual. (b) Squeeze va
excitation k&€t hop véi cau trac cua MobileNet_V2 d€ tao ra MobileNet_V3 [16].

bé€ ap dung ky thuat hoc chuyén doi, ching toi sit dung cac md hinh da duoc
hudn luyén t6t trén tap ImageNet voi do chinh xac phan loai anh va s6 lwgng tham sd
dwoc mo ta trong Bang 1.
Bang 1. D6 chinh xac Top-1 va Top-5, tong s6 tham s6 (Params), tong s6 phép toan trén

giay (Giga floating point operations per second — GFLOPs) ctia m6 hinh MobileNet
duoc huan luyén trén tap anh ImageNet1K_V1 [14].

Mo hinh Top-1(%)  Top-5(%) Params (trieu) GFLOPs (ty)
MobileNet_V2 71,878 90,286 3,5 0,30
MobileNet_V3 Small 67,668 87,402 2,5 0,06
MobileNet_V3_Large 74,042 91,340 5,5 0,22

2.2. Phwong phéap hoc chuyén dai

Ngay nay, phuong phap hoc chuyén déi gitp ching ta huan luyén cac mé hinh
CNN nhanh hon, it tiéu ton tai nguyén va két qua huan luyén t6t hon. Chung ta thuong
st dung CNN da duoc hudn luyén t6t trén cac tap dit liéu 16n nhw ImageNet, cac tham
s0 da dugc hudn luyén cta cac mod hinh nay sé dung nhuw bd khai thac dac tinh ¢d dinh
(fixed feature extractor) hodc la tham s6 khoi tao (initialization) cho d@ liéu mai [18]. Co
hai phuong phap hoc chuyén déi pho bién, do la:
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- Finetuning the ConvNet: phuong phap nay sé khoi tao CNN v6i cac tham s6 hoc
da dwgc huén luyén trén tap dir liéu thong dung, nhu ImageNet, va sau d6 huan luyén
mo hinh trén tap di liéu mdi.

- ConuNet as fixed feature extractor: tit ca tham s0 hoc ctia mo6 hinh duoc dong bang
(freeze) ngoai trix 16p két ndi day da FC (fully connected layer) cudi, chi 16p nay dwoc khoi
tao ngau nhién va huan luyén trén tap dit liéu méi.

Theo [15], phwong phap Finetuning the ConvNet phu hop voi tap dit lieu mai ¢
kich thudc 16n, va nguoc lai, phwong phap ConvNet as fixed feature extractor twong thich
véi tap dir liéu nho. Tap di liéu anh t€ bao gan va rudt tom ctia ching toi thu thap duoc
o kich thudc nho, nhung ching rat khac so voi tap anh ImageNet. Chung toi sit dung
cac mo hinh MobileNet da dwgc huan luyén tot trén ImageNet, do d6 d€két luan phuong
phép nao la phu hop cho tap dix liéu anh t€ bao nay, chiing t6i trién khai hoc chuyén doi
bang ca hai phuong phap. Két qua dugc thao luan ¢ phan 4 cta bai béo.

3.BO DU LIEU ANH TE BAO GAN VA RUOT TOM

D¢ thu thap anh t&€ bao co quan tiéu hda cta tom, cac ky su & trang trai sé tién
hanh phan viing hé nuéi va chon ngau nhién cac mau tém, sau d4 tién hanh phau thuat
tach gan va duong rudt. Cac ki su nudi trong sé 1dy mau gan va phan rudt gitra d€ phan
tich anh té€ bao dwdi kinh hién vi. 30 ngay la ddu méc quan trong cta qua trinh nu6i tom,
day la thoi diém co quan tiéu hda phat trién hoan chinh, cling 1a giai doan tom dé nhiém
bénh nhat. Do d6, cac ky su can theo doi chdt ché, phan phéi luong thirc &n phu hop vi
cho an thtra hay thiéu déu anh huong dén moi treong nudi va stic khoe ctia tom. Cac
mau tém dwoc lya chon dé phan tich anh t€ bao ¢6 d¢ tudi trén va dudi 30 ngay. Dya
vao kinh nghiém ctia chuyén gia nudi trong, anh té bao gan va rudt gitta sé dugc phan
loai, va sau d6 duoc ching toi tién xtr ly, loai bo phan phong nén thitra trén anh. Sau tién
xtt ly, chting t6i gdn nhan di liéu nhw sau:

e over30_lack_liver, under30_lack_liver: anh t& bao gan trén/dwéi 30 ngay thiéu
dinh dudng duoc gan nhan.

e over30_normal_liver, under30_normal_liver: anh t&€ bao gan trén/dudi 30 ngay
du dinh dudng, phat trién binh thuong.

e over30_redundant_liver, under30_redundant_liver: anh t€ bao gan trén/dudi 30
ngay thtra dinh dudng.

e over30_normal_intestine, under30_normal_ intestine: anh té bao rudt gitra
trén/dudi 30 ngay du dinh dudng, phat trién binh thuong.

e over30_abnormal_intestine, under30_abnormal_ intestine: anh t& bao rudt gitra
trén/dudi 30 ngay phat trién bat thuong.
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Bang 2. Gan nhan 481 anh t€ bao gan va rudt gitta ciia tom duoc thu thép tir trang trai.

~ 1 A 1
Nhin 50 luong Nhin 50 luong
anh anh
over30_abnormal_intesti 23 under30_abnormal_ 73
ne intestine
over30_normal_intestine 25 under30_normal_ intestine 69
over30_lack_liver 37 under30_lack_liver 54
over30_normal_liver 69 under30_normal_liver 78
over30_redundant_liver 31 under30_redundant_liver 22

B0 d liéu anh t€ bao gan va rudt gitta ma chung toi thu thap duoc tir trang trai
la 481 anh va dwoc gan nhan nhu Bang 2. Ttr b dit liéu da duoc gan nhan nay, ching
t6i phan chia ngau nhién thanh 2 tap gom tap huén luyén (train) va tap kiém tra (test)
theo ty 1€ 80/20 (%) twong ting. Day la ty 1é phan chia thong thwong trong cac ttng dung
ctia hoc may, hoc sau.

4. THI NGHIEM VA KET QUA
4.1. Thiét 1ap thi nghiém

Chuong trinh duoc 1ap trinh boi ngdn ngtr Python, va thuc thi trén Pytorch
framework. Qua trinh huan luyén va kiém tra duoc thuc hién trén thiét bi Intel® Core™
19-10940 CPU va Quadro RTX8000 GPU.

bé ap dung ky thudt hoc chuyén d6i, ching t6i st dung cac md hinh
MobileNet_V2, V3_Small, va V3_Large da dugc hudn luyén (pre-trained) trén tap anh
ImageNet1K_V1. Cac md hinh va tham s& hudn luyén pre-trained dwgc tai truc tiép tir
website [17]. B dit liéu ImageNet1K_V1 c6 1000 nhan nén cdc mo hinh dwgc hudn luyén
trén no sé cd kich thude dau ra caa 16p FC cudi la 1000 nhan phan loai. Tuy nhién, b6 dix
liéu anh té'bao ctia chuing t6i chi ¢6 10 nhan phan loai nhu Bang 2, vi vy, chang t6i thay
dai kich thude dau ra ctia 16p FC cubi cia ca ba m6 hinh 1a 10.

Chung t6i tién hanh huédn luyén tirng mo hinh véi hai phwong phap hoc chuyén
doi 1a Finetuning the ConvNet va ConvNet as fixed feature extractor, duoc dé cap ¢ muc 2.2.
Chung t6i gitt nguyén thuat toan t6i wu Stochastic Gradient Descent — SGD ma cac mo
hinh da huan luyén trén ImageNet1K_V1.
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4.2. Két qua

4.2.1. Tham s6 huan luyén ctia phwong phap ConvNet as fixed feature extractor

— train loss. — tainloss
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Hinh 3. Ham m&t mat cta sy huén luyén cho mo hinh MobileNet_V2 véi phuong phap ConvNet
as fixed feature extractor. Cac tham s6 hudn luyén duoc diéu chinh nhu sau: Tdc d6 hoc Ir=0,001;
S6 vong huan luyén (epochs): (a) epochs=200, (b) epochs=500, (c) epochs=1000, (d) epochs=2000.

Chung toi thuc hién tién trinh hudn luyén cho m6 hinh MobileNet_V2 véi toc do
hoc khoi tao Ir = 0,001 va sd vong huén luyén epochs = 200; 500; 1000; 2000. Két qua ham
mat mat cta sy huén luyén va diéu chinh tham sd dugc minh hoa trong Hinh 3. Ching
ta ¢ thé thdy toc d6 hoc Ir=0,001 dam bao ham mat mat hoi tu tot dén gia tri t61 wu khi
s0 vong huan luyén tang 1én. V6i 2000 vong huén luyén thi ham mat mat gan nhu bao
hoa véi d§ chinh xac huan luyén & kiém tra lan luot 1a 87,53% va 83,93%. Voi két qua
hoi tu cia ham mat mat va d¢ chinh xac dat duoc, ching t6i chon Ir=0,001 va epochs=2000
la cac tham s6 huédn luyén cho mo hinh MobileNet_V2 véi phuwong phap ConvNet as fixed
feature extractor. Chung t6i cling thuc hién sy hudn luyén va diéu chinh tham s6 cho
MobileNet_V3_Small/Large nhu MobileNet_V2. Két qua ham mit mat cua
MobileNet_V3_Small/Large hoi tu t6t va cling dat bao hoa voi cac tham s6 huan luyén
Ir=0,001 va epochs=2000. Chting t6i cd dinh cac tham s nay cho 3 m6 hinh huén luyén
voi phuong phap ConvNet as fixed feature extractor.
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4.2.2. Tham s hudn luyén ctia phuong phap Finetuning the ConvNet
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Hinh 4. Ham m&t mat ctia sy huan luyén cho m6 hinh MobileNet_V2 véi phwong phap
Finetuning the ConvNet. Cac tham s6 huan luyén gom t6c d6 hoc (Ir) va s6 vong hudn luyén
(epochs) duoc diéu chinh nhu sau: (a) Ir=0,001 va epochs=200. (b) Ir=0,001 v&i 100epochs diiu va
Ir=0,0001 véi 100epochs cudi. (c) Ir=0,001 véi epochs 0-99; Ir=0,0001 v6i epochs 100-199 va Ir=0,00001
v&i epochs 200-500.

Sw huan luyén cua MobileNet_V2 v6i phwong phap Finetuning the ConuNet dé
tim ra cac tham s& huan luyén phit hop dwoc minh hoa trong Hinh 4. O Hinh 4(a), m6
hinh duoc ¢ dinh véi tdc d6 hoc Ir=0,001 va s6 vong hudn luyén epochs=200, ham mat
mat ltc dau giam déu, nhung sau 100 epochs thi nd c¢é xu hudng tang, day la hién tuong
overfitting va lam cho ham mé&t mat khong thé hoi tu. D€ tranh hién twgng nay, ching toi
diéu chinh t6c d hoc giam 0,1 liin sau 100 epochs dau tién nhu Hinh 4(b). Sau d6, s6 vong
hudn luyén duoc tang 1én 500 epochs va t6c dd hoc duoc diéu chinh giam 0,1 lin sau mdi
100 epochs va gitt Ir=0,00001 cho dén hét 500 epochs. Véi cach diéu chinh tham s6 huan
luyén nay, ham mat mat hoi tu va dat bao hoa nhuw Hinh 4(c). Tién trinh huén luyén &
Hinh 4(c) dat d¢ chinh xac trén tap hudn luyén va tap kiém tra lan luot 1a 94,43% va
87,50%. Do chinh xac trén tap kiém tra cua MobileNet_V2 huan luyén vé6i phwong phap
Finetuning the ConvNet 16n hon phuwong phap ConvNet as fixed feature extractor la 3.57%
trong khi chi can s& vong hudn luyén bang i. V6i két qua nay c6 thé thay rang, phuong
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phap Finetuning the ConvNet huan luyén cho MobileNet_V2 mang lai hiéu qua t6t hon
trén tap anh té bao gan va rudt gitra ctia tom.

Chung t6i tién hanh thi nghiém twong tu cho MobileNet_V3_Small/Large. Ham
mat mat ciia mo hinh MobileNet_V3_Small hoi tu va bao hoa véi toc dd hoc khoi tao
Ir=0,001 va giam 0,1 lin sau 50 epochs. M6 hinh MobileNet_V3_Small dwoc huédn luyén
v6i 500 epochs, toc d6 hoc giam dén Ir=0,00001 va gitt nguyén cho dén hét s6 vong huan
luyén. Tham s& huan luyén cua MobileNet_V3_Large duoc xac dinh nhuw sau: tdc d6 hoc
khoi tao [r=0,001 va giam 0,1 lin sau 100 epochs, va gitt Ir=0,00001 cho dén hét 500 epochs.

4.2.3. D6 chinh xac phéan loai anh té bao gan va rudt tom

Sau khi huén luyén cac mo hinh véi tham s6 hudn luyén duoc mo ta trong muc
4.2.1 va 4.2.2, chung t6i dat dwoc d6 chinh xac trén tap huén luyén va tap kiém tra nhw
Bang 3. Nhin vao bang, chung ta c6 thé thay ky thuat hoc chuyén ddi 1a hiéu qua trén
tap anh t€ bao gan va rudt cua tom khi sit dung cac mo hinh da dwoc hudn luyén trude
trén tap anh ImageNet.

Bang 3. D6 chinh x4c cao nhat trén tap huan luyén (Train) va tap kiém tra (Test), va thoi
gian huan luyén ctia caic m6 hinh

ConvuNet as fixed feature Finetuning the ConvNet
extractor
M6 hinh Thoi gian | D¢ chinh xac (%) | Thoi gian | D¢ chinh xac
huan huin (%)
luyé luyé
u.yAen Train Test u.yAen Train Test
(giay) (giay)
MobileNet_V2 11282,19 87,53 83,93 2881,45 94,43 | 87,50
MobileNet_V3_Small | 11005,79 87,00 83,93 2858,43 96,02 | 85,71
MobileNet_V3_Large | 12164,83 85,94 82,14 3143,89 95,23 | 85,71

Trén ca 3 mo hinh ap dung hoc chuyén doi, phuong phéap Finetuning the ConvNet
vuot trdi hon so véi ConvNet as fixed feature extractor. Bang 3 chi ra rang, véi phuong
phap finetuning, cac mo6 hinh chi can st dung it vong huan luyén voéi thoi gian huan
luyén chi bang % so voi phuong phap fixed feature extractor nhung do chinh xac phan loai
cao hon trung binh 8% trén tap hudn luyén va 3,5% trén tap kiém tra. Diéu nay giup
chung t6i két luan, Finetuning the ConvNet la phuong phap hoc chuyén d6i hiéu qua trén
tap anh té€ bao gan va rudt ctia tom khi str dung cac mo hinh da dwgc pre-trained trén tap
dit liéu anh ImageNet.

Véi phwong phap Finetuning the ConvNet, md hinh MobileNet_V3_Small c6 cdu
tric nho nén thoi gian huan luyén cia mo hinh nay la nhanh nhat va dat d¢ chinh xac

9



Phuwong phip hoc chuyén doi higu qua trén dnh t¢’bao gan va rudt ciia tom

trén tap kiém tra b:img v6i MobileNet_V3_Large. Trong khi d6, MobileNet_V2 c6 sd
luwong tham s va s6 phép toan ¢ mtkc trung binh (Bang 1) nhung dat hiéu qua phan loai
trén tap anh té bao gan va rudt tom véi do chinh xac cao nhat trén tap kiém tra 87,50%.

5. KET LUAN

Chung t6i da thanh cong khi 4p dung ky thuat hoc chuyén déi cho bai toan phan
loai anh té€ bao gan va rudt cua tom nudi khi st dung cdc mo hinh pre-trained trén tap div
liéu anh ImageNet. Hai phuong phap hoc chuyén do6i la Finetuning the ConvNet va
ConvNet as fixed feature extractor dwoc chung toi trién khai va so sanh trén tap dir liéu
mdi. Dya vao két qua huan luyén va kiém tra, phwong phap Finetuning the ConvNet la
phu hop voi tap anh té bao gan va rudt tdm ma chung t6i thu thap duoc. Cac moé hinh
CNN nho, nhe 1a MobileNet_V2, V3_Small/Large dwoc lwta chon cho tng dung cta
chung t6i v6i do chinh xac phan loai anh t&€ bao tot nhat dat dwgc la 87,50% ctia mo hinh
MobileNet_V2 trén tap kiém tra. Day 1a su thanh cdng budc dau cho viéc trién khai tng
dung cdc md hinh hoc sau vao su ti dong hoa quy trinh theo doi dinh duedng tom nuoi
trong cac trang trai, kip thoi phat hién va phan loai tom c6 dau hiéu dinh dudng bat
thuong, tir d6 c6 thé han ché sy anh hwong trén ca ho nudi. Két qua cuia bai bao chi dwoc
thurc hién trén tap dit liéu nho véi cdc mo hinh CNN nho nén d¢ chinh xac van con han
ché€. Nghién ctru nay sé€ duoc ti€p tuc mo rong véi bd di liéu thu thap 16n hon va trién
khai trén cac mo hinh vuot troi hon dé€ dat két qua tot khi tng dung thuee t€ vao céc trang

trai nuoi tom.

LOI CAM ON

Két qua ctia nghién ctru nay duoc hd tro tir dé tai khoa hoc — cong nghé cdp Pai
hoc Hué, ma s6 DHH2025-01-227.
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EFFICIENT TRANSFER LEARNING METHOD ON IMAGES OF LIVER AND
INTESTINE CELLS OF SHRIMPS

Khong Thi Thu Thao*, Tran Thi Kieu, Le Van Thanh Vu
Faculty of Electronics, Electrical Engineering and Material Technology,
University of Sciences, Hue University
*Email: kttthao@hueuni.edu.vn
ABSTRACT

In this paper, we apply transfer learning with deep and lightweight convolutional
neural networks, such as MobileNet_V2 and MobileNet_V3 (Small and Large), to
classify the nutritional levels of farmed shrimp using microscopic images of liver
and intestinal cells. Two transfer learning methods that are Finetuning the ConvNet
and ConuNet as a fixed feature extractor are implemented to train models. The
experiment results, conducted on a labeled dataset of 481 microscopic images, show
that the Finetuning approach achieves higher accuracy with significantly shorter
training time. The MobileNet_V2 model trained using Finetuning the ConvNet
reaches the highest test accuracy of 87,50%. These findings demonstrate the potential
of applying deep learning techniques to the monitoring and nutritional supply

processes for farmed shrimp in order to achieve high farm productivity.

Keywords: Transfer learning, Convolutional neural networks, Image classification.
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