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TOm tat

Nam tir ldu da dwoc biét dén nhw mét nguon thuc phdam giau dinh duong, giau
chat chang oxi héa va chdr xo. Dac biét 1a mgt nguon nhiéu vitamin B, selen, kém va dong
- Cac chat quan trong trong Viéc san xudt nang lwong trong té bao, can thiét cho mét hé
thong mién dich magnh mé. Dai véi con nguoi, N\am tre thanh mén an wa chugng trén toan
thé gigi. Tuy nhién, viéc tiéu thy nham ndm déc co thé dan dén hau qud nghiém trong,
bao gom busn non, non miza, suy nhurgc than kinh, réi logn, thiéu mau cap tinh, tham chi
c6 thé dan tdi tur vong néu khong Cap cuu kip thoi. Nhung khong phai ai cing blet cach
nhdn biét nam déc, chdt déc va nam an duwoc, Va rdt kho d‘e ching ta phan biét ndm dn
duoc hay nam khong dn duoc, tur hinh dang bén ngoai giong nhau cia ching. Bai viét
nay nham gidi quyét vdn dé bang céch siz dung mé hinh hoc may Faster Region-based
Convolutional Neural Network (Faster R-CNN) dé phan logi ndm an dwoc va nam déc.
M@ hinh Faster R-CNN duroc hudn luyén trén tdp diz liéu hinh dnh ndém da dang, tdp trung
vdo cdc ddc diém hinh dang, mau sdc va két cqu. Sau qué trinh hudn luyén, mé hinh da
dat dé chinh Xac dn twong lén dén 99,10% trong viéc phan logi nam. Két qua nay ching
minh tiém nang cua mé hinh Faster R-CNN trong viéc hé tror nguoi dung nhgn di¢n nam
an toan, gop phan giam thiéu nguy co ngé déc va tir vong do nam dac.

Tir khoa: hoc mdy, Faster R-CNN , ndm dn duwgc, ndm doc

Abstract

APPLICATION OF FASTER R-CNN MACHINE LEARNING MODEL TO

DETECTE EDIBLE AND NON-EDIBLE MUSHROOMS

Mushrooms have long been recognized as a nutritious food source, rich in
antioxidants and fiber. They are also a good source of B vitamins, selenium, zinc, and
copper - essential elements for cellular energy production and a strong immune system.
As a result, mushrooms have become a popular culinary ingredient worldwide.
However, accidental consumption of poisonous mushrooms can lead to severe
consequences, including nausea, vomiting, neurological impairment, disorders, acute
anemia, and even death if not treated promptly. Distinguishing between poisonous and
edible mushrooms is not always easy, as their appearances can be remarkably similar.
This paper aims to address this issue by utilizing the Faster Region-based
Convolutional Neural Network (Faster R-CNN) machine learning model to classify
edible and poisonous mushrooms. The Faster R-CNN model is trained on a diverse
dataset of mushroom images, focusing on features such as shape, color, and texture.
Following the training process, the model achieved an impressive accuracy of 99.10%
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in mushroom classification. This result demonstrates the potential of Faster R-CNN in
aiding users to identify safe mushrooms, contributing to the reduction of mushroom
poisoning and related fatalities.

1. Pat van dé

~ Nam ¢ tén khoa hoc 12 Fungi tiéng Anh 1a Mushroom, bao gém cac sinh vat nhan
chuan di dudng c6 té bao cu tao bdi Kitin. Chiing khong phai thuc vat, ma thuoc gioi
riéng biét. Nam c6 vai trd quan trong trong hé sinh thai, tham gia vao qua trinh phan huy
cac chat hiru co va tao nén moi quan hé cong sinh voi nhleu loai thyc vat. Gigi nam bao
goém rat nhiéu loai khac nhau tir nAm men don bao dén nim I6n nhu ndm rom, nim ma,
nam huong. .., cho dén gan day nhiéu loai nam di dugc miéu ta dua trén nhimg dic diém
hinh théi, nhu kich ¢& va hinh dang cac bao tu hay qua thé (Hibbett, Binder, Bischoff va
cs., 2007). Sinh san cua nAm thuong théng qua bao tir, duoc tao ra trén cac ciu trac dic
biét hodc qua thé (nhu tai nAm, muc ndm). Mot s6 loai mét kha nang tao ra cau truc sinh
san chuyén biét va nhan Ién bang sinh san sinh dudng. Cac loai pho bién nhat dugc an
nhu rau trong nhiéu bira &n trén khap thé gidi, mot so loai nam pho bién nhat bao gom:
nim m&, nAm rom, nam huong, nam Kim cham, ndm bao ngu, ndm dai, nAm dui ga..
(Nguyén Lan Diing, 2004; Friedman,2015). NAm c6 kha ning thich nghi dang kinh ngaC
ching phan bé trén toan thé gisi va phat trién Y nhiéu loai mdi trudng séng khac nhau,
bao gém ca sa mac, nhiing noi c6 nong d6 mudi cao, birc xa ion héa (Vaupotic va cs.,
2008; Dadachova va cs., 2007) ciing nhu tram tich bién sau (Raghukumar va cs., 1998).
Dua vao ti I¢ gira sb Ioal nam véi s6 loai thuc vat & trong ciing mot moi tnrong, nguoi
ta ugc tinh gioi nam cd khoang 1,5 triéu loai (Hawksworth, 2006), trong d6 c6 khoang
hon 300 loai ndm dugc liéu duogc ghi nhan trong tong s6 hon 2000 loai nAm an duoc
dugc xac dinh, trong d6 khoang 20 loai c6 thé dugc nudi trdng: nAm ma, nAm rom, nam
huong, nAm 0, mdc nhi, ndm kim cham. .., (Friedman, 2015; Nguyén Lan Diing, 2004).
Céc loai nim qua thé duoc biét dén voi hai dang: nAm an dugc va nam khong in duoc,
thong thuong ta co thé nhan dang nam an duoc va khong an duoc bang cach quan séat
hinh thai bén ngoai cua nam (Vii Vién Hung va cs., 2023). Nam an dugc: thuong khong
c6 mau sic sic s§, khong co bao gbc ndm va vong cuong nam, khong co doc to hoac rat
it doc to khong gay hali, nam doc: thuong €6 mau sac sac s& hon, co bao gbc nam va co
thém vong cuéng nam bao quanh than nam ¢ dudi phién mi nam rd rang, doc t6 tur it
dén cao vd cung, s& gay hai nhién (Vii Van Hung va cs., 2023). Tuy nhién, viéc nhan
dang nim an dwoc va nAm doc chi dya vao hinh thai bén ngoai 1 khong du va c6 thé gay
nguy hiém. C6 mot s6 loai nam khong in duoc rat gibng nim an duoc, khién viéc phan
biét bang mat thuong tro nén khé khan. Vi dy, ndm rom c6 thé bj nham véi mot sé loai
nim doc, dac biét 1a trong giai doan nam con non va chua nd hoan toan nhu nim doc tan
tring, nAm mi ttr than.

Dé giai quyét van dé nay va giam thiéu sb ca tir vong do an phai ndm doc, bai viét
nay dé xuat sir dung mot mé hinh cai tién dya trén mang no-ron tich chap Faster Region-
based Convolutional Neural Networks (Faster R-CNN). M6 hinh nay dugc ky vong s&
tang toc do va duy tri do chinh xac cao trong viéc phan loai nam khong an dugc va ndim
an duoc.

Cac nghién cau vé sir dung mé hinh Hoc séu dugc st dung cho viéc nhan dang ndm
dugc mo ta trong bang 1.
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Bdng 1. Céc nghién cizu cling muc tidu guan dén viéc nhdn dgng ndm

Phwong  Két

Tac gia Kiéu dir liu phap qua

G Devikava Asha  Céc hinh anh dung dé thir nghiém duoc thu thap

Gowda tir cac nguodn: http://www.mushroom.world va DCNN 97.03%
Karegowda (2021) http://archive.ics.uci.edu/ml/datasets/Mushroom.
Téc gia tham Iy di liéu hinh anh tir: hai nguon di
liéu dwoc gin nhan, cu thé Ia tap di liéu caa Thu
thach Phan loai nim FGVCx 2018 (Challenge,
n.d.) va hinh anh tur trang web c6 tén Mushroom
Observer (observer, n.d.).

Norbert Kiss va
Laszlé CzUni
(2021)

Classification

0,
with CNNs  026%

Classification
Kiéu dit liéu trong tai liéu hinh anh nam nay dwogc by
tac gia lay tir nhidu ngudn di liéu khac nhau va Convolution  74%
dugc chyp tir méay anh Ky thuat so. Neural

Networks.

Orawan haowalit,
Fuangfar Pensiri
va Porawat
Visutsak (2020)

Dit liéu hinh anh duoc st dung trong nghién ctru

nay duoc tac gia thu thap truc tiép phia dong bic,
Wacharaphol Thai Lan 14 hai loai ndm: Khon Kaen va Sakon R-CNN
Ketwongsa (2022)  Nakhon. Pugc chimng nhan boi PGS. Gido su Tién =~ (ResNet-50)

si Sophon Boonlue, Khoa Vi sinh, Pai hoc Khon

Kaen.

99.50%

2. Tong quan

Bai viét nay trinh bay mot chién lugc nhan dang ddi tuong dé nhan dang nam an
dugc va khong an dugc tir hinh anh trong bo dit liéu huan luyén. Pau ra yéu cau 13 xac
dinh vi tri ciia ndm an duoc trong anh va li¢u chung c6 thuc su an dugc hay khong. Pau
vao ¢6 thé 14 hinh anh hoic video chira mot hodc nhicu dbi tugng, tir d6 cac dic trung
c¢6 thé dugc xuit ra. Bang cach xir Iy cac hinh anh dau vao véi nhiéu 16p tich chap
(convolutional layers) va 16p tong hop (pooling layers), mang no-ron tich chap (CNN)
co thé trich xut cac dic trung hinh anh quan trong, chan han nhu hinh ~dang, mau sic,
két cau. Cac dic trung nay dugc hoc tir dir lidu va co thé duogc sir dung dé phan loai hodc
nhan dang cic ddi tugng trong anh. Trong truong hop phan loai ndm an dugc va nam
khong an dugc, CNN co thé hoc cach nhan biét cac dic diém dic trung cua céc loai nam
(mii nam, phién ndm, mau sic), sau khi dugc huin luyén trén tap dir ligu nam da duoc
gén nhan, CNN ¢6 thé du doan xem mdt hinh 4nh nAm m&i 12 nAm dn dugc hay nam doc
v6i d6 chinh xac cao. Fast R-CNN (Shaoging Ren va cs., 2016) duoc tao ra tir diéu nay,
bao gdm hai giai doan chinh. Tim kiém bé loc duoc sir dung trudce tién dé tim cac hop
g161 han phu hop nhét (dugc goi 1a Ving quan tim hodc Rol), sau d6 CNN dugc su dung
dé trich xut cac hop gio1 han. Pé tim cac khu vuc duoc dé xuat, R-CNN duoc két hop
véi mot chién luge tim kiém chon loc, doéng vai tro 1a nén tang cho Fast R-CNN. (Inkyu
Sa va cs., 2016) dé xuét sir dung phuong phap mang no-ron tich chép dé huan luyén m6
hinh nhan dang trai cay trong “Hé thong phat hién trai cay su dung mang no-ron séu”
(Byoungjun Kim va cs., 2021) dé xuat mot phuong phap cai tién dua trén thi giac dé phat
hién bénh Dau tay bang cach sir dung mang no-ron sau (DNN) c6 kha ning duoc tich
hop vao hé théng robot tur dong. Jose Luis Rojas-Aranda va cs. (2020) di trinh ‘bay mét
phuong phép phan loai hinh anh, dwa trén mang no-ron tich chap (CNN) nhe dé ting do
chinh xac phan loai, cac dac trung dau vao khac nhau duoc thém vao kién trac CNN.
(Changging Cao va cs., 2019) dé xuat mot thuat toan cai tién dua trén CNN dya trén
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vung nhanh hon (Faster R-CNN) dé phat hién vat thé nho. Tang Yunchao va cs. (2020 )
dé xuit mot phuong phap dao tao dua trén mang no-ron sau dé phat hién trai cay tir anh.
Muresan va Oltean (2018) d& xuat sir dung mang no-ron tich chap (CNN) véi thi giac
may tinh dé tao ra mot hé théng nhan dang trai cay. Co rat nhiéu nghién ctru str dung mo
hinh nhén dang CNN va cdc m6 hinh cai tién dugc dé xuét dé ap dung trong phat hién
va nhan dang hinh anh k¥ thuat s6 (Yuting Zhang va cs., 2015; Nguyén Ha Huy Cuong
va cs., 2021). Viéc nhén dang va phan loai ndm la mot cong viéc kho khan thur thach,
can phai c6 mot cong cu nhan dang hiéu qua dé nhan dang nam doc va khong doc. Trong
bai viét nay, dé xudt mot giai phap cong nghé cé sir dung Faster R-CNN bo sung tham
khao dé xay dyng mo hinh du doan nam doc hay nam dn dugc. M6 hinh phan loai dugc
xdy dung bang Faster R-CNN ¢6 thé phan loai trong hoan canh thyc té, chang han nhu
khi thuc hién céc thir nghiém vé nong nghiép thi thu tuc phan loai s€é dugc thyuc hién trén
bo phan loai di duoc huan luyén dé tim nam doc hay khong doc. Grishick (2021),
Shaoging Ren va Kaiming He (2015) bé sung tham khao dé x4y duyng mé hinh du doan
nam doc hay nim an dugc.

3. Phuwong phap dé xuat

Trong bai viét nay, toan bo qua trinh dugc chia thanh ba giai doan: i) tién xur ly dir
liéu; ii) huan luyén mo hinh; iii) danh gia két qua, so do dugc hién thi trong hinh bén dudi
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Hinh 1. Quy trinh thiét ké hé thang nhdn dang ndm dn duwoc va nam déc

dauvao

uin luyén
m3 hinh

U

i) Tién xir ly dir liéu: Giai doan nay bao gém cac budc nhu thu thap di liéu hinh
anh nam, lam sach dix liéu, chuan hoa kich thuéc anh va tang cuong dix liéu dé lam phong
pha thém tap dir liéu huan luyén.

i) Huan luyén mé hinh: O giai doan nay, mé hinh Faster R-CNN cii tién s& duoc
huan luyén trén tap dir liéu da qua tién xi ly. Qua trinh huan luyén s€ dieéu chinh cac tham
s6 cua md hinh dé nd c6 thé hoc cach phén biét cac dic trung cua nam an dugc va nam doc.

iii) Panh gia két qua: Sau khi huan luyén, md hinh s& duoc danh gia trén mot tap
dix liéu riéng biét @€ kiém tra hiéu suat va do chinh xac cua né trong viéc phan loai nam.
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3.1. Giai doan 1: Thu thdp va xa ly da ligu

Trong giai doan nay, toi di thu thap mot lwong I6n hinh anh nim an duoc va nim
khéng dn dugc tir ngudn (Marcos Volpato, 2021), tap dit liéu c6 hon 3.000 hinh anh cua
nim n duoc va khong an dugc: gom 1.181 ndm an dwoc va 2.220 ndm khong in dugc.
Dé tang cuong kha nang khai quat héa cua md hinh, nghién cau nay da ap dung céc ky
thuat ting cudng dit liéu nhu xoay anh, cit anh, 1am sic nét, diéu chinh do twong phan va
d6 sang. Cong cu Roboflow Annotate dd duoc st dung dé ty dong gan nhan cho cac hinh
anh, gilp tiét kiém thoi gian va cong suc so véi viéc gan nhan tha cong. Cong cu
Roboflow Annotate duoc st dung dé tu dong gan nhén di liéu, giap don gian hoa viéc
xt ly anh thd thanh mé hinh thi giac may tinh dé trién khai dao tao va dung dit tén cho
cac anh thu thap dugc. Tap dir liéu nam duoc chia thanh ba phan: tap huan luyén, tap xac
dinh va tap kiém tra, voi cac ty 1& lan Iuot 12 0,8; 0,1 va 0,1. Muc tiéu chinh cia hoc may
la xay dung mo hinh c¢6 kha nang khéi quat hoa tot, tuc 1a hoat dong tot trén di liéu mai
chua tirng gap trong qua trinh huan luyén. Viéc chia dit liéu thanh cac tap riéng biét gidp
danh gia kha nang nay mot cach khach quan hon. Tét ca hinh anh da dugc xir 1y dé loai
bo dir lidu sai, sau d6 dugc xac dinh va luu vao cac thu muc khac nhau. Bay 1a mét ty 1€
phan chia kha pho bién va thuong duoc sir dung khi kich thudc tap dit liéu da lon. Ty 18
nay dam bao tap huan luyén du Ién dé mé hinh hoc duoc cac dic trung quan trong, dong
thoi tap xac thuc va tap Kiém tra du 16n dé danh gia mo hinh mot cach dang tin cay. Viéc
lya chon ty 16 nay dua trén kinh nghiém thyc té va cac nghién ctu trudc day trong linh
vuc hoc may. Ty 1¢ 80% cho tap huan luyén ¢am bao mé hinh c6 du dir liéu dé hoc cac
déc trung quan trong. Tap Xac thuc (10%) glup danh gia mo hinh trong qua trinh huan
luyén va diéu chinh cac siéu tham sb. Cudi cung, tap kiém tra (10%) duoc st dung dé
danh gia hiéu suat cudi cuing cua md hinh trén dir liéu chua tirng thay.
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Hinh 2. Giai doan xi ly Tdp da liéu hinh danh nam bang Roboflow Annotate

Tap huan luyén dugc su dung dé phu hop voi mé hinh, tap xéac thuc duoc st dung
de dleu chinh céc tham s6 ctia mé hinh va danh gia so b hiéu nang ciia m hinh, bo kiém
tra cudi ciing duoc str dung dé xac nhan kha nang khai quat caa mé hinh. Céng cu nay cé
thé tao ra mot hinh chir nhat xung quanh nam ¢ thé nhin thay duoc. Két qua khong chi
thu dugc cac hop gisi han ma con co cac pixel cua nam dya trén dac diém hinh théi cua
ching nhu: vay nAm, mii ndm, phién nam, mau sic... Dau ra cubi cung s€ la tap dix ligu
¢6 chu thich dwgc luu dudi dang Microsoft COCO tir Roboflow. Tiép theo sé& thay doi
kich thudc cua anh thanh 224x224x3 lam dau vao cia md hinh.
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Hinh 3. Hinh anh mdu cua cac logi nagm
3.2. Giai dogn 2: Xay dung mo hinh du dodn
Muc tiéu cua nghién ctru nay la trinh bay mot phuong phap ky thuat hiéu qua dé
nhan dang nam dac biét tap trung vao viéc su dung va cai tién md hinh Faster R-CNN

nham tang toc do phat hién d6i twong va dam bao do chinh xéac cao trong qua trinh phan
loai ndm an duoc va nam doc.

RPN

Region
Proposol

——> Feature Maj
CNN P

‘ Classification

| Regission

Hinh 4. Giai doan hudn luyén bang Kién tric hé thong Faster R-CNN

Faster R-CNN la mot md hinh hoc sdu manh mé trong linh vuc thi giac may tinh,
dic biét 1a trong bai toan phét hién déi twong. Md hinh nay sir dung mot mang ludi dé
xuat vung (Region Proposal Network - RPN) dé tao ra cac ving tng vién c6 kha ning
chtra d6i twong, sau d6 sir dung mot mang phan loai dé xac dinh xem ving d6 c6 chta
dbi twong hay khdng va thuoc 16p nao.

3.3. Giai dogn 3: Pdnh gid hi¢u sudt

Hiéu suat caa phuong phap dé xuét, duoc danh gia bang cach sir dung do chinh xéac
phén loai (Classification Accuracy) lam thudce do chinh. B chinh x&c phén loai dugc
dinh nghia 14 ty 1& phan tram sb luong hinh anh nam dugc phan loai chinh xac trén tong
s6 hinh anh trong tap di liéu kiém tra:

https://vjol.info.vn/index.php/tdm 32



Tap chi Khoa hoc Dai hoc Thu Dau Mét S6 5(72)-2024

Correct classification

Accuracy = The number of entre instance
Area of Overlap _ TP
loU = Area of Union 1) loU= (TP + EP+FN) (2)
o TP TP
Precision = TP T FP 3) Recall = TP T FN 4)
Trong do:

= TP (True Positive): S diém anh dugc phan loai dung 1 duong tinh (vi dy: diém
anh thuoc vé mot doi tuong).
 =FP (False Positive): Sé diém anh bi phan loai sai 1a duong tinh (vi dy: diém anh
nén duoc phan loai 1a mot phan cua doi tugng).
= FN (False Negative): S6 diém anh bi phéan loai sai 1a &m tinh (vi du: diém anh
thudc vé mot doi tugng nhung bi phan loai la nén).

e Cong thirc Accuracy la cach tinh d6 chinh xac trong cac bai todn phan loai cua
hoc may (Machine learning). Cu thé, 6 chinh xac dugc tinh bang ty 1¢ giira s6 lwgng mau
dugc phan loai dung (correct classification) va tong s lugng mau trong tap dir liéu (the
number of entire instance).

e loU: cong thirc tinh Intersection over Union (IoU), mot d do duoc sir dung dé
danh gia d6 chinh xac ctia cdc mé hinh trong céc tac vu thi giac may tinh nhu phat hién
dbi tuong va phan doan ngir nghia. Ty 18 giita dién tich giao nhau (Area of Overlap) cua
vung duoc du doan va ving ground truth (nhan thuc té), chia cho dién tich hop (Area of
Union) cua ca hai vung.

e Average Precision (AP) la dién tich ctia d6 thi bao gom Precisions, Recall va mAP
la dién tich trung binh cua toan b do thi.

Nghién ciru ndy di trinh bay mot hé thong nhan dang nam dua trén md hinh hoc
méy Faster R-CNN. Hé thdng nay da dwoc huan luyén trén mot tap dit liéu anh nam da
dang va da thé hién kha ning phan tich, danh gia hinh anh nam mat cach higu qua. Két
qua thuc nghiém cho thdy mé hinh c6 thé hd tro moi ngudi trong viéc phan loai nim an
duoc va ndm doc, gop phan giam thiéu nguy co ngd doc nim va mang lai loi ich thiét
thuc cho sirc khoe cong dong.

Classification

Image Classifier
Faster R-CNN

Localizication

Hinh 5. M& phong khd ndng nhdn dang nam bang thudt todn Faster R-CNN

Nghién ctru nay di chi ra rang qua trinh trich xuat dic trung c6 anh huong dang ké
dén d6 chinh xac cua md hinh nhan dang nam. Viéc lua chon mé hinh trich xuét dic trung
phu hop 1a rdt quan trong dé dat duoc hiéu suat téi uvu. Tuy nhién, can luu y rang khdng
phai tat ca cac mé hinh c6 do chinh xac cao déu pht hop dé sir dung trong cac (ng dung
thoi gian thuc, do s danh ddi gitta d6 chinh xéac va téc do xu ly.
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Hinh 6 trinh bay mot biéu d6 2D so sanh d6 chinh xac va téc do caa cac mé hinh trich
XUt dic trung khac nhau. Két qua cho thdy mé hinh Faster R-CNN cai tién dat dugc do
chinh xac cao nhat (99.60%) trong sé cac mé hinh dugc danh gia, dong thoi van dam bao
tdc d6 xir Iy du nhanh dé dap ung yéu cau caa tng dung nhan dang niam thoi gian thuc.

Class Accuracy (the last value 0.9986) False Negative
1.0
0.8
o.6

&

0.4
N w
0.0

o looo 2002 3000 4000 b] 1000 2000 3000 4000

epochs epochs

Hinh 6. So dé ddnh gid dé chinh xac va mat mat cza mé hinh
Biéu d6 2D nay thé hién quéa trinh huan luyén mét mé hinh hoc may qua cac epochs.

Biéu d6 nay cho thiy do chinh xac phan loai ciia mo hinh ting dan theo sé luong
epochs. Ban dau, do chinh xac tdng nhanh, sau d6 cham lai va dat gié tri cudi cung la
0.996. bicu nay cho thay mé hinh da hoc dugc cach phan loai dir liéu mot cach hiéu qua.

3.4. Két qud thue nghiém

D¢ danh gid hiéu sudt ctia mo hinh, t6i dd s dung do chinh xéc phan loai
(Classification Accuracy) lam thudce do chinh. Ket qua duoc trinh bay dudi dang cac chi
SO danh gia khac nhau nhu AP (Average Precision), AR (Average Recall) va F1-score.

a) Ndm khong an duoc b) Nam an duoc

Hinh 7. Két qua ddnh gid hiéu sudt ciia mét md hinh phét hién doi tuong, sir dung mAP
(mean Average Precision) va AR (Average Recall).

Tém tit két qua:

« Nam khéng in dwoc:

= AP: 38.326

» F1-score, Recall, Precision, Specificity, Accuracy, AUC: déu dat 1.00
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o Nam #n dwoc:
= AP: 51.222
= Fl-score, Recall, Precision, Specificity, Accuracy, AUC: déu dat 1.00

C6 thé thdy rang, day la két qua danh gia cho thdy m hinh hoat dong kha tot trong
viéc phat hién cac doi tugng thuge 16p "mushroom-rqSL", dac bi¢t 1a khi yéu cau ve do
chong lap (loU) khéng qua cao.

ROC cho N3m khéng an dugc ROC cho Nam an dugc
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a) ROC cho Nam khong an dugc
Hinh 8. Biéu d6 ROC ddnh gid hiéu sudt cia md hinh phan logi

b) ROC cho N4m in duoc

Hinh 9. Két qua hinh anh nhdn dang bang thudt toan Faster R-CNN
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3.5. 8o sdnh hiéu nang voi cac moé hinh khac

Cac két qua cia m6 hinh dé xuat con duoc so sanh voi két qua du doan cung chirc
nang nhu nghién cuu cua tic gia Devika va Asha Gowda Karegowda (2021), Norbert
Kiss va Laszlo Czuni (2021), Orawan haowalit, Fuangfar Pensiri va Porawat Visutsak
(2020), Wacharaphol Ketwongsa (2022). Cac d6 do hiéu nang ctia mé hinh dé xuat duoc
liét ké chi tiét ¢ bang 2.

Bdng 2. So sanh hiéu ndng ciia mé hinh dé xuat véi cac tac gia khac

K§ thuét sir dun Accurac Precision Recall FL-
B§ phén Iép y thud Hng y (Specificity) | (Sensitivity) | Score
M5 hinh dé xut Faster R-CNN 1.00 1.00 1.00 1.00
G Devika va Asha
Gowda Karegowda DCNN 0.973 0.90 i -
Norbert Kiss va Laszl Classification with 0.926 i i
Czuni (2021), CNNs ' -
Orawan Chaowalit, Classification by
Fuangfar Pensiri va Convolution Neural 0.74 0.73 0.73 0.74
Porawat Visutsak (2020), Networks.
Wacharaphol Ketwongsa i i i i i
(2022). R-CNN (ResNet-50) 0.995

4. Két luan

Bang céach st dung va cai tién mé hinh Faster R-CNN, hé théng da dat duoc do
chinh xéc cao (99.10%) trong viéc phan loai ndm &n dugc va nim doc, dong thai ¢6 toc
d6 xir ly nhanh (xap xi 0.1 gidy/anh). Két qua nay cho thay tiém ning {ung dung thyuc tién
cua hé thng trong viéc hd tro nong dan va ngudi tieu dung nhan biét nam mot cach an
toan va hiéu qua, gop phan giam thiéu nguy co ngd doc nam.

M® hinh Faster R-CNN c6 kha nang vuot troi trong viéc phét hién va phan loai ddi
tuong voi do chinh xéc cao, dac biét khi duoc cai tién dé phd hop véi bai toan cu thé. Tuy
nhién, m6 hinh nay ciing c6 mot s6 han ché nhu yéu cau tai nguyén tinh toan 16n va c6
thé gap kho khan khi xtr Iy cac hinh anh c6 chat luong thap hozc bi nhiéu.
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