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TOM TAT

Nhan dién va x(t Iy hinh &nh la mgt phan doan quan trong dang dugtc (ing dung
nhiéu 6 trong cac du an nhu nhén dién bién s6 xe, nhan dién khuén mat,. .. Nhan
dang va phan loai hinh dnh dua trén Machine learning d phat trién nhiéu ting dung
trong nhiing ndm gan day, chang han nhu phén tich hinh anh y sinh, nhan dang muc
tiéu phuong tién, nhan dang biéu thiic va nhan dang ky tu [9]. Trong bai béo nay,
thuat todn Machine leaming dugc ting dung dé nhan dién hinh dnh qué dau tay,
nhiing két qua sau d6 thdng qua ngdn ngi Python dugc xt Iy thanh dit liéu. Qua trinh
bat dau tir viéc trich xuét khung hinh dii liéu géc, qua cac thudt toan hiéu chinh dé c6
dugc hinh anh ¢6 kich thudc va ti 1é pht hgp. Nhiing hinh nh d6 dugc dénh gid nhan
dién bdi Mahine learing, sau d6 nhiing hinh anh dtng lai dugc nap lai vao Machine
Learning. Trong khi céc két qua chinh xac cling dugc xt Iy thanh dit liéu béng ngén ngt
python dé tao co' s6 di liéu. Qua cang nhiéu lan chay cac hinh anh dugc nhan dién
diing sé duoc dua lai vao co s& dit liéu cia Machine Learning dé nang cao t6c d6 va tinh
chinh xac (cao hon, tét han, thai gian ngan hon, hiéu qua han, . ..). Két qua dugc mo
phdng trén phan mém YOLOv7(chi trong 1 1an quét) trong méi trudng colab vdi co 6
dit liéu anh chiing minh tinh hiéu qua cla phuong phdp dé xuat [2].

Tirkhoa: Python, machine learning, ddu tdy, nhdn dién, YOLOv7.

ABSTRACT

Image recognition and processing is an important segment that is being applied
in many projects such as license plate recognition, face recognition,.... Image
recognition and classification based on developed Machine learning many applications
in recent years, such as biomedical image analysis, vehicle target recognition,
expression recognition, and character recognition [9]. In this paper, a Machine learning
algorithm is applied to recognize strawberry images, the results are then processed
into data through Python. The process starts from extracting the original data frame,
through the correction algorithms to get the image with the right size and ratio. Those
images are evaluated by Mahine learning, then the correct images are fed back into
Machine Learning. While the exact results are also processed into data in python
language to create the database. Through more and more runs the correctly
recognized images will be fed back into the Machine Learning database to improve
speed and accuracy (higher, better, shorter time, more efficient,....). The results are
simulated on YOLOv7 software (just 1 scan) in colab environment with image
database proving the effectiveness of the proposed method [2].

Keywords: Python, machine learning, strawberry, recognition, YOLOv7.
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1. GIGI THIEU

Machine Learning (hoc mdy) la mét linh vuc cua tri tué
nhan tao lién quan dén viéc nghién clru va xay dung cac ki
thut cho phép cac hé théng "hoc" tu dong tu dit liéu dé giai
quyét nhimng van dé cu thé [1]. Hién nay, cung vdi su bung
né clia chia sé théng tin internet va su nang cao trong ché
tao cadc may tinh c6 khad nang xt ly cao, machine learning
dang dugc tiing dung ngay cang nhiéu va dugc cai thién, dac
biét c6 kha nang du doan (du doan gia ca vat liéu, dy toan
nhu cau st dung,...) va nhan dién (nhan dién chir viét, nhan
dién bién bao, nhan dién vat thé,...) [4]. Trong nédng nghiép
hién nay, Machine Learning dang dugc tng dung kha dac
trung cho van dé nhan dién giéng cdy ngoai tu nhién va
nhan dién dé phan loai qua dua trén mau sic. Cac phuong
huéng hién nay da s6 nhan dién hinh anh sdn c6 dua vao
kho dit liéu d3c tinh [3]. C6 nhiing t6n that tich Iy rat 16n do
cac bénh nhu vay lam gidm nang suat va lam tang t6n that
kinh t€ trong nganh néng nghiép. Nganh néng nghiép can
phai duy tri va phat trién ti nhiing tré ngai nhu vay dé cé lgi
nhuan cao [5]. Trong bai bao nay, ching t6i dé xuat nhan
dién riéng biét va xac dinh vi tri qua dau tay - mot loai cay
kinh t€ cao trong anh dua vao tng dung Machine Learning
va ngon ngit lap trinh Python. Nham vao dac tinh tu cai thién
clia Machine Learning va do thich hgp cia ngon ngi lap
trinh python véi déi tugng hinh anh. May méc dugc st dung
thay cho mét ngudi dé do ludng va danh gia [7]. Muc tiéu déi
tuong la giam sat cay tréng trong phong thi nghiém, va can
lugc bo viéc xac dinh nham cac cay co, chau khéng, hay cay
da chét ma khién may tang cong viéc x(t ly. Ngoai ra, phai xac
dinh dugc muc tiéu dé gidm sat cung vdi vi tri trong khung
hinh tor may quay truc ti€p thai gian thuc véi do chinh xac
cao. Nhan dién qud dau tay va xay dung co s& dir liéu la moét
budc nhé nhung lai khong thé thiéu, day la budc dau va
cling la co sG nén can c6 do chinh xac cao ma ciing khéng
dugc qua cham tré gay anh hudng cac giai doan phia sau.
Vi diém manh c6 thé tu cdi thién, Machine Learning hoan
toan phu hgp d€ nhan dién va xay dung co s& dit liéu gidp
hé théng dugc t6i uu hoa.
2. TAILIEU VA LY THUYET
2.1. Tap dit liéu hinh anh

Kho dit liéu dung dé huan luyén hé théng nhan dién cac
qua dau tay, va dugc chia thanh 3 nhan: cuéng dau tay
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(peduncle strawberries), dau tay chin (ripe strawberriesm),
dau tay chua chin (unripe strawberries). Kho di liéu I16n 1én
hon t&i khodng 1000 dnh cho cd ba nhan.

2.2. Phat hién déi tuong

Phat hién d6i tugng la mét cong nghé may tinh lién
quan dén tdm nhin may tinh va x& ly hinh anh, lién quan
dén viéc phat hién cac trudng hop clia cac déi tuong ngilr
nghia ctia mot I6p nhat dinh (nhu con ngudi, tda nha hodc
xe hai) trong hinh anh va video ky thuat s6 [1]. Cac linh vuc
dugc nghién ctu ky luéng gidi quyét viéc phat hién doi
tugng bao gém: phat hién khuén mat va phat hién ngudi di
bé. Phat hién d6i tugng da dugc ting dung trong nhiéu linh
vuc ¢6 sir dung may tinh, bao gém ca truy xuat hinh anh va
gidm sat video.

2.3. Machine learning

Machine Learning rat gan vai suy dién thong ké
(statistical inference) tuy cé khac nhau vé thuat ng( [1].
Mét s6 ting dung cho trén thuc té cho thay cac may cé thé
"hoc" cach phan loai, vi du: thu dién ti c6 thé dugc xem la
thu rac (spam) hay khong va tu dong xép thu vao thu muc
tuong Ung. Machine Learning cling dugc coi la mét phan
cla tri tué nhan tao. Thuat todn Machine Learning xay
dung mét moéd hinh dua trén di liéu mau, dugc goi la dir
lieu hudn luyén, dé dua ra du doan hodc quyét dinh ma
khoéng dugc lap trinh rd rang dé lam nhu vay [2]. Néu phan
tich dua trén kinh nghiém va mét sé lugng du cac vi du
trung thuc nén tang c6 sdn thi mot phuang phap may hoc
dugc chi ra [6].Cac thuat todn hoc mdy dugc sir dung trong
nhiéu Ung dung khac nhau trong d6 khé hodc khéng thé
phat trién cac thuat toan théng thudng dé thuc hién cac
nhiém vu can thiét. C6 nhiéu nghién cdru vé t6i uu hda toan
hoc, da cung cdp cac phuong phép, ly thuyét va ing dung
cho linh vuc Machine Learning. Vi su tién bo ctia khoa hoc
xa hoi, cong nghé tri tué nhan tao ciing phat trién nhanh
chong va con ngudi da dat dugc nhing tién bd dot pha
trong nghién ctu vé hoc may [8].

Tom Mitchell, gido su néi tiéng cta Pai hoc Carnegie
Mellon University - CMU dinh nghia cu thé va chuidn muc
hon nhu sau: "Mt chuong trinh mdy tinh dugc xem la hoc
cach thuc thi mét I6p nhiém vu théng qua trai nghiém, d6i
vGi thang do nang luc néu nhu dung nang luc ma ta do
thady nang luc thuc thi clia chuong trinh ¢6 tién bo sau khi
trdi qua kinh nghiém" (may da hoc). Mét trong nhiing trong
tdm khac cla hoc maéy la dat dugc tinh phé quat
(generalization), tinh chat clia chuang trinh cé thé lam viéc
t6t v6i dir liéu ma né chua gdp bao gid (unseen data) dé
dan tu c6 kha ndng phan doan nhat dinh va c6 thé cap nhat
thai gian thuc véi nhiing di liéu ma né gap duagc.
2.4.Yolo V7

Yolo (You Only Look Once) la mét mé hinh dung dé
phat hién, nhan dang va phan loai d6i tugng vai thai gian
thuc. Yolo dugc tao ra tu viéec két hogp gilra cac
convolutional-layers va connected-layers. Trong dép cac
convolutional-layers sé trich xuat ra cac feature cla anh,
con full-connected-layers sé du doan ra xac suat dé va toa
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d6 clia d6i tuong. Nhiém vu phat hién déi tugng bao gom
xac dinh vi tri trén hinh anh noi c6 céc doi tugng nhat dinh,
cing nhu phan loai cac déi tugng d6. Cac phuong phép
trudc day cho viéc nay, nhu R-CNN va cac bién thé cta no,
da st dung mot dudng truyén dé thuc hién nhiém vu nay
trong nhiéu budc. Diéu nay c6 thé chay cham va cling kho
dé t8i uu hoa, bdi vi méi thanh phan riéng 1& phai dugc
huan luyén riéng. Cing can phai dy doan xac suat cla I6p,
PR (I6p (i) | d6i tugng), va dugc diéu hoa trén 6 ludi chira
mot d6i tugng. Sau khi thuc hién dugc viéc ma hoéa cac du
dodn, phan con lai la dé dang dugc thuc thi.

3. XAY DUNG MO HINH THUAT TOAN NHAN DIEN HINH
ANH

3.1. Huén luyén hé théng

3.1.1. Xdy dung co'sé dir liéu nguén

Tao mét hé ca sé dit liéu ban dau vé vat thé muén nhan
dang la qua dau tay, dugc thuc hién gém 4 budc:

Budc 1: Phan tich va diéu chinh mdc d6 diém anh cda
di liéu dau vao:

- Dau tién, hudn luyén trudc 20 16p két hgp dau tién
bang cach s dung bd di liéu canh tranh 16p 1000
ImageNet, st dung kich thudc dau vao la 224x224.

- Sau do, tang d6 phan giai dau vao lén 448x448.

- Hudn luyén toan bé mang cho khoang 135 epochs sut
dung kich thuéc nhom la 64, ddng luogng 0,9 va phan ra la
0,0005.

- DGi véi cac vong lap dau tién, ty 1&é hoc dugc tang
cham ttr 0,001 1&n 0,01. Huan luyén cho khoang 75 vong ldp
va sau d6 bat dau giam.

- St dung phép gia tang dit liéu vdi ty 1é va chuyén déi
ngau nhién va diéu chinh ngau nhién dé phai sang va béao
hoa [10].
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Hinh 1. M hinh biéu dién phén tich hinh anh

Budc 2: Quét cac diém anh dé xac dinh vung cac diém
néi bat:

Tai day hé théng sé quét 1an lugt diém &nh sau d6 phan
vung cd ban di liéu dau vao. Sau d6 hé théng so sanh mat
dé diém anh c6 doé trung khép réi xac dinh ving c6 diém
anh néi bat.

Budc 3: Dinh vij vat thé:

Hé thdng sé dya vao nhimng hinh dnh géc¢ nay tién hanh
dinh vi cac vat thé trong anh sau d6 déi chiéu tim cac diém
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chung ctia mét s6 vat thé néi troi (& day la qua dau tay).
Trong budc nay, can di liéu dau vao la tap hop cac anh dé
thuc hién viéc huan luyén.

B bounding box
candidates in total

Grids

The “responsible” predictor

X - in cell i has the highest loU
Cell i with the ground truth.

Truth bounding box

Hinh 2. Phan tich khung dinh vi vt thé

Budc 4: Chon cac thudc tinh mau tir cac diém anh trong
cac vung da dugc dinh vi:

& budc nay hé théng sé luu trir lai thudc tinh cla cac
dac trung dugc chon d@é lam tham sé quy chiéu, tir d6 danh
gia dé tuang déng dung cho dinh vi va nhan dién vat thé.
Vi s6 lugng anh clia co s& dit liéu cang I6n va cang nhiéu
gbc d6 thi lugng tham sé quy chiéu dugc xac dinh sé cang
nhiéu va cang chi tiét.

3.1.2. X ly déu vao va xdc dinh vi tri

Dau vao ctia mé hinh 1a mét anh, mé hinh sé nhan dang
anh d6 cé doi tugng nao hay khong, sau dé sé xac dinh toa
do cla d6i tugng trong buc anh. Anh dau vao duoc chia
thanh thanh SxS 6 thudng thi sé la 3x3, 7x7, 9x9,... viéc
chia 6 nay c6 anh hudng tGi viec mé hinh phat hién doi
tugng. Pau ra mo hinh 1a mét ma tran 3 chiéu co kich
thudc SxSx(5xN+M) véi sé luong tham s6 mbi 6
la (5xXN+M) véi N va M lan lugt la sé luogng khung va 16p ma
mdi 6 bién doc 1ap. Khung gii han méi bién doc lap gobm 5
thanh phan (x, y, w, h, prediction) . Véi (x, y) la toa d6 tam
cta khung gigi han; w, h lan lugt la chiéu réng va chiéu cao
cta khung gi6i han; prediction dugc dinh nghia
Pr(Object)xIOU(pred,truth). Tam ctia khung gidi han nam &
6 nao thi 6 d6 sé chira déi tugng, cho du déi tugng cé thé &
cac 6 khac thi cing sé tra vé la 0. Vi vay, viec ma 1 6 chua 2
hay nhiéu tdm cta khung gigi han hay déi tuong thi sé
khéng thé detect dugc, khi d6, can phai tang s6 lugng 6
chia trong 1 anh lén.

Trinh ty cla cac I6p gidam 1x1 va cac I6p tich chap 3x3
dugc 1dy cdm hing tir mé hinh Googlenet (Inception), 16p
cudi cuing st dung chuc nang kich hoat tuyén tinh. Tat ca
cac I6p khac st dung relu ro ri (@(x) = x, néu x > 0; 0,1x
khac).

3.1.3. Mang lu6i nhan dién

Sau 32 lan ldy mau, ta ldy mau ngugc véi kich thudc
budc tu 2 dé gap doi kich thudc clia bang dic diém két
qua, trd thanh 16 lan mau ldy xuéng. Ti€p tuc ldy mau
ngugc véi budc nhay la 2 ta vé kich thudc 8 lan [dy mau. Tu
dé ta c6 thé st dung chiéu sdu dé nhan dién. Viéc phat hién
cac muc tiéu & cac quy mo khac nhau la mét thach thuc,
dac biét la véi cac muc tiéu nhéd. Kim ty thap mang dac tinh
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(FPN) 1a moét tinh nang trich xuat dugc thiét ké dé cai thién
d6 chinh xac va toc do [8]. N6 thay thé b trich xuat dac
diém trong bd do va tao ra cac kim tu thap d6 thi déi tuong
chat lugng cao hon.

Hinh 3. Cau trdc mang luGi két noi.

C4u trdc mang lugi két nGi gém 2 tuyén (tuyén trén,
tuyén dudi) va két nGi ngang. Qua trinh dudi va trén thuc
chat 13 qua trinh chuyén ti€p ca mang. Trich xuat cac dac
diém dau ra cda I&p cubi cung cla méi giai doan dé tao
thanh kim tu thap dac tinh. Qua trinh tu trén dudi dugc
thuc hién bang cach 1dy mau lén. Trong khi két néi ngang la
dé hgp nhat cac két qua cla lay mau lén va bang dac diém
¢6 cung kich thudc dugc tao tu dudi lén.

Chtic ndng chinh ctia nhan chap 1 * 1 1a giam s6 lugng
nhan chap ma khéng lam thay déi kich thudc ctia bang dic
diém. Diéu nay cho phép cé thém théng tin vé dic tinh déi
tugng c6 gia tri tir IGp 18y mau lén va cac dac diém tir bang
dac diém trudc d6. Cac dac tinh hang dau hop nhat véi dac
tinh 1day mau lén va lay mau xuéng, va méi I6p dugc du
doan doc lap.

3.1.4. Ham tén that (loss function)

Phan 1:

Aeoord Zivo o 15 (i — )% + (1 — 91)? )

Phuong trinh (1) tinh toan tén that lién quan dén vi tri
khung gidi han bién doc lap (x,y). O day Acoorg 1a mot hing
s6. Ham tinh todn mot téng trén méi bd khung gidi han
(j =0... B) clia méi 6 1Ui (i = 0 ... 5A2). Trong d6, 17 dugc
dinh nghia la 1, néu mét déi tugng cé mat trong 6 ludi | va
khung gi6i han bién déc lap j™ 1a "chiu trach nhiém" cho
bién doc lap d6; nguac lai, ﬂgb] =0.

Yolo du doéan nhiéu khung gidi han trén méi 6 ludi. Vao
thoi diém khai tao, chi c6 mét khung gidi han bién doc 1ap
phai chiu trach nhiém cho tiing d6i tugng. Cho 1 bién doc
lap “chiu trach nhiém” cho viéc dy doan moét doi tugng dua
trén du doan nao ¢6 10U hién tai cao nhat véi déd chinh xac
co s6. Cac thuat nglr khac trong phuong trinh trg nén dé
hiéu: (x, y) 1a vi tri khung gidi han du doan va (x; ¥) |a vi tri
thuc té tu dit liéu huan luyén.
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Phan 2:

Acoord Zino o 15 (VWi — @)? + (/h; — ﬁ)z 2

Phuong trinh (2) |a t6n that lién quan dén chiéu rong /
chiéu cao khung du doan. Tuong tu nhu phucng trinh (1),
ngoai trir can bac hai. S6 liéu 16i da phan anh rang dé léch
nho trong céc khung 16n hon va c6 van dé it hon céc khung
nho, trong dd, can bac hai cla chiéu rong va chiéu cao cua
khung bi gigi han thay vi chiéu réng va chiéu cao truc tiép.

Phan 3:

S0 N, 13 (¢ - C)°

+hnoobj Zco Zfo 1 (C; — C;)? 3)

Tinh toan tén that lién quan dén diém tin cay cho moi
khung gigi han bién doc 1ap thé hién trong (3). C la d6 tin
cay va € la su tuong giao qua két hgp gitita khung gidi han
bién déc lap véi dd chinh xac ca s@. Gia tri 1 obj bang 1 néu
c6 doi tugng trong 6, va bang 0 néu khéng. Riéng doi vai
1 noobj thi nguoc lai.

Tham s6 A,q0p; Xudt hién & day va trong phan dau tién
dugc dung cho cac phan co6 trong s6 khac nhau cla cac
ham tén that. Di€u nay la can thiét dé ting sy 6n dinh mo
hinh. Bu 16i cao nhat c6 thé cho phép cho cac du doén toa
d6 (A\org) Va thap nhat cho cac du doan tin cay khi khong
c6 d6i tuong (\,,.p,). DE tranh dit liéu nhén dién sai léch qua
I6n so véi dau vao va thuc nghiém thuc té€, can thiét lap

Acoord =5 va A40=0,5.
Phan 4:
2 bij ~
Zis=0 ]l? : ZcEclasses(pi(C) - pi(c))z (4)

DPé phan loai, (4) khéa tuong tu nhu mét 16i téng binh
phuong binh thudng, ngoai trir s6 hang 1 obj. S6 hang nay
dugc st dung, vi vay khong bu 16i phan loai khi khong cé
déi tuong nao trén 6 (do d6 xac suat 16p co diéu kién).

1°”: Mot ham chi bo vé viéc liéu 6 1 c6 chia mot dGi
tugng hay khong.

15”: N6 cho biét hop gidi han thi J ctia 6 | "chiu tréch
nhiém" cho dy doan doi tugng.

Cjj: Diém tin cay cta CELL |, PR (chda mét déi tugng) *
iou (pre, su that).

Cjj: Diém tin cay du doan.

C: Tap hop tat ca cac l6p.

pi (c): Xac suat co diéu kién cua liéu té bao | c6 chia mét
déi tuong cua Iép CeC hay khong.

P;(c): Xac suat I16p o diéu kién dy doan.

3.2. Luu d6 thuat todn nhan dién hinh anh

- Layer 1 (data transformation): Ldp chuyén déi di liéu

khai tao.

- Layer 2 (data transformation): Ldp chuyén déi di liéu
sau tinh chinh trong s6.
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- Prediction Y’: Két qua du doan thu dugc.

- True Target Y: M6 hinh mau tu két qua huan luyén.
- Weights 1: Trong sé khai tao ngau nhién.

- Weights 2: Trong sé da tinh chinh.

- Optimizer: Chuong trinh t6i uu héa trong s6.

- Loss function: Ham t6n that.

- Loss score: K&t qua tén that.

Input X

3 Layer 1
Weights 1 .
e (data transformation)

Layer2
(data transformation)

Predictions True Target
Y Y

Loss score

Hinh 4. Luu d6 thudt toan nhan dién hinh anh
4. KET QUA THUC NGHIEM VA PHAN TiCH
4.1. Mai truéng thit nghiém

Colab google: colaboratory, hay "colab" la san ph&dm
cla Google Research. Colab cho phép bat ky ai viét va
thuc hién ma Python tuy y théng qua trinh duyét va dac
biét phu hgp véi hoc may, phan tich di liéu va gido duc.
Vé mat ky thuat, Colab la mét dich vu Notebook Jupyter
dugc luu trdt ma khéng can thiét 1ap dé st dung, déng
th&i cung cap quyén truy cap mién phi cho cac tai nguyén
dién toan bao gém GPU.

Weight
update

" Colaboratory chao murng ban!
Tép Chinhstra Xem Chén Thoigianchay Coéngcu Trogidp
Muc luc O X + Ma@ + Vanban & Sao chép vao Drive
q e . . ~ ,.
Chao mung ban dén vai ¢
o
Néu ban da quen dung Colab, hay xem vidg
D d

Hinh 5. Man hinh chao cia COLAB
4.2. Phan mém YOLOv7
Hinh anh vé phan mém nhu hinh 6.
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€O &ImageTestindsaveipynb %

B it 2 Cliost @ o
Tép Chinhsia Xem Chén Thfgianchay Congey Trogilp Danghmu.

M +vabin Kandi v | poihsia | A
veBodi
O ¢ it ioh i internet
6d Jcontentdrive/orive/YoL0wT/yolovTtest_ing
|

11 fron gogle.  dri
drive. nwn(( /(un(e (Iduve )

1 o i thir
ovi/yolovr
‘pyth n detect.py ——welghts t -source test_ing) ian-ngay-tai 398

[ fron Teython.display isport Tsage, display
%d [content drive/yorive/YoLov?/yolov]
display(tnage(Filenane=""))

# thin dién thi

%ed [content drive/wyorive/YoLov7/yol
Ipython detect.py —-veights mnsnram/expn/mgms/nesx Pt --source test_ing/inager_5075.Jpg.

Hinh 6. Man hinh khéi dong cGa phan mém YOLO
4.3. Pdi tuong
Mot s6 hlnh anh thu thap dugc nhutrong hinh 7 8.

Hinh 8. Hinh anh vé dau tay tai vuon
4.4. Cacbudc tién hanh

ye Y Y 2 ’ A ~ by
Budc 1: Cong cu tu dong download 1 anh chia vat thé va
luu vao dudng dan: drive/MyDrive/YOLOV7/yolov7/test_img
rveBgQN:
# Mhin dién thi
ed Jcontent/drive/MyOrive/YoLOvI/yolov?
Ipython detect.py --weights runs/train/exp1/veightsbest.pt --source test fng/od-00xese. jpg
[content/drive/worive/YoLOVT/yolow?
Nanespace(agnostic_nms=False, augeent=False, classes=None, conf thres=0.25, devices"", exist ok=False, ing size=640, iou thres-.45, name='exp', no_trace=False, nosavesFalse, projects"

YOLOR g V0.1-104-g341b34c torch 1,12.lscult3 (U

Fusing layers...

Convert mﬁel to
traced script sodule saved
wodel i traced!

Jusr/local/1ib/python3.7/dist-packages/torch/functional py:478: Userarning: torch.meshgrid: in an upcoming release, it will be required to pass the indexing argusent, (Tr
return _VF.seshgrid(tensors, *“orargs) ¢ )

4 ripe strauberrys, 2 peduncle straderrys,
The inage with the result fs saved in: runs
o, (1,5555)

dggered dnter

1.4
p12/04-8900450. g

Hinh 9. Man hinh thong bao ldy thanh cong anh
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Budc 2: Ldy anh chida vat thé can nhan dién & file
test_img dé dua vao xd |i nhan dién khoanh ving déi
tugng va tinh toan xac suat. Két qua dugc luu vao dudng
dan runs/detect. Cung véi d6 la dua ra thai gian xt i buc
anh.

v ° #Tai dnh ti dnternet
fied Jcontent/drive/MyDrive/YOLOV?/yolovi/test ing

Iuget https://cdn.tgdd.vn/2021/08)/ content/04-800x450. jpg

2

, [content/drive/MyDrive/YOLOV? /yolovi /test _ing
--2002-10-19 10:03:03--  https://cdn.tgdd.vn/2021/08/content /04-800x450. jpg
Resolving cdn.tgdd.vn (cdn.tgdd.vn)... 103.48.78.149
Connecting to cdn.tgdd.vn (cdn,tgdd.vn) 163.48.78,149]:43...
HTTP request sent, awaiting response... 200 0K
Length: 134753 (13) [inage/jpeg]
Saving to: ‘04-800x450., jpg’

c

connected.

04-B0000.Jpg 100K ===

Y] BLSK  28868/s  1n 0.5

2020-10-19 10:03:05 (268 K8/s) - 04-800xe50. g’ saved [134753/134753)

Hinh 10. Man thdng bao khoanh viing ddi tugng va tinh toan ti Ié tin cdy
thanh cong

Budc 3: Hién thi két qua l1én man hinh tu file c6 dudng
dan runs/detect/exp12

© from 1Python.display import Image, display
%cd /content/drive/MyDrive/YOLOV7/yolov7
display(Image(filename="runs/detect/exp12/04-800x450.pg"))

lconlenl/dr‘ive/MyDr)ve/YOLO\/Niolmﬂ
B 5

Hinh 11. Thng béo hién thi két qua thanh cong
4.5.Két qua

Xac dinh vi tri t6t, ké ca véi thdi gian thuc, ti lé phat hién
dung cao nhuthe hién trong cac hlnh 12,13 va bang 1.

2 ’Q ‘ pcduncle strowberry 0.69

_. .
peduncle strowberry 0.54

poduncn slronb« 0.40
i
W

Hinh 12. Két qua cho 3 chim ddu tay canh nhau

M6 hinh nhan dién hinh anh véi d6 chinh xac 1én téi
88% v6i nhiing vat thé rd nét. VGi nhiing hinh anh nhiéu

Website: https://jst-haui.vn
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vat thé mé hinh van cho kha ndng nhan dién va d6 chinh
xac kha cao Ien dén 75%.

04 l r’ T

poduncle peduncle snoww 0 4539.39. str

fioe st yfi o"'/" i >
5 » 8 ripe summy 0.49 (?

y - vipo strowbeny 0.62
A msu«b«‘yo“ fipe ot vy0.$

Hinh 13. Két qua cho ra vdi nhan dién chum dau tay
Bang 1. Ty 1& % cha vat thé dugc nhan dién

TT | Dacdiém |Tylénhandang | Tylénhén Ty Ié nhan
hinh anh qua xanh dang qua chin | dang cudng
1 Dang chuim 45% - 60% 40% - 75% 45% - 64%
2 Dang don 60% - 80% 70% - 88% 40% - 69%
3 Taivuon 48% - 62% 40% - 70% 42% - 60%
5. KET LUAN

Bai bdo dé xuat dugc phuong phap Ung dung thuat
toan Machine Learning dé nhan dang hinh anh qua dau
tay. BO di lieu dugc xi ly bang viéc dua hinh anh thanh
dang ma tran bang ngén ngl Python. Thong qua Machine
Learning va thuat toan tinh toan diéu chinh dé dua ra d6
tin cay da giup nhan dién dugc véi hinh anh theo thai gian
thuc, nhan dién nhanh va c¢6 d6 chinh xac cao déi véi déi
tuong dugc thém vao giup cho tuong thich véi hinh anh
gidm sat trong thuc té dé co thé giam sat déi tugng vaéi tan
suat cao va tu déng trich suat anh thém vao kho dir liéu.
Bén canh d6 c6 nhiing van dé can giai quyét thém vé do
chinh vi vdn chua nhan dién dugc chi tiét vat thé khi co
nhiing vat thé tuong tu trong khung hinh. D& khéc phuc
van dé nay trong tuong lai, nhém nghién ctiu sé gia tang co
s& dir liéu va thém co s& dir liéu cla cac loai qua tuong tu
dé khac phuc van dé nay.
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