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UNG DUNG TEACHABLE MACHINE TRONG NHAN DIEN
KHUON MAT THEO THO1 GIAN THU'C

APPLICATION OF TEACHABLE MACHINE IN REAL-TIME FACE RECOGNITION
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TOM TAT

Ngay nay, Al (Artificial Intelligence) va ML (Machine Learning) la hai trong
nhiing linh vuc Ging dung hifa hen nhét trén thé gidi. Tuy nhién, véi mot ngudi
khong chuyén cdng nghé thong tin, rt khé dé ho cd thé tiép can va ing dung Al
hay ML vao trong cac nghién ctiu ctia minh. D€ khac phuc van dé nay, téc gia xin
dé cap tdi mot cong cu do Google phat hanh ¢o tén Teachable Machine,
Teachable Machine sé gitp chiing ta ¢6 duoc nhiing trai nghiém co ban nhét vé
tri thong minh nhan tao (Al). Teachable Machines dugc xay dung dua trén mang
ng-ron tich chap (CNN - Convolutional neural networks) - mét trong nhiing md
hinh Deep Learning tién tién, no gitip cho chiing ta xdy dung dugc nhitng hé
thdng thdng minh véi do chinh xac cao. Trong pham vi bai bao nay, téc gia cling
sé xdy dung mgt md hinh mdy hoc dua trén cong cu Teachable Machine nham
xdy dung hé thong nhan dién khudn mat trong thdi gian thuc. Bai béo sé tap
trung vao van dé thu thap di liéu tir cac doi tugng khac nhau, tir d6 sir dung cong
cu Teachcble Machine d€ xay dung mé hinh, va sau d6 sé tién hanh nhan dién
ngudi trong thoi gian thuc thong qua camera. Sau 2 lan training mé hinh, do
chinh xdc (accuracy) cia mo hinh da dat tdi 100%.

Tir khéa: Hoc mdy (ML), mang no-ron tich chdp (CNN), tri théng minh nhdn
tao (Al).

ABSTRACT

These days, Al (Artificial Intelligence) and ML (Machine Learning) are two of
the most promising application areas in the world. However, for a non-IT person, it
is very difficult for them to approach and apply Al or ML in their research. To solve
this problem, the author would like to mention a tool released by Google called
Teachable Machine, Teachable Machine will help us get the most basic experience
of artificial intelligence (AI). Teachable Machines is built based on a convolutional
neural network (CNN - Convolutional neural networks) - one of the advanced Deep
Learning models, it helps us build intelligent systems with high accuracy. Many
users in 201 countries use Teachable Machine to create more than 125,000
dlassification models [2]. Within the scope of this paper, the author will also build a
machine learning model based on the Teachable Machine tool to build a face
recognition system in real-time. The article will focus on the problem of collecting
data from different objects, then using the Teachable Machine tool to build a
model, and then proceeding to identify people in real-time through the camera.
After 2 times of training the model, the model's accuracy reached 100%.

Keywords: Machine learning (ML), Convolutional neural network (CNN),
Artificial intelligence (Al).
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1. GIGI THIEU

Hoc mdy (Machine learning) ngay cang phé bién trong
cudc séng hang ngay, cung cap cac xu ly vugt trdi trong
dich thuat, phién 4m giong néi va hon thé nira. Tuy nhién,
vGi nhimng d6i tugng chua cé nhiéu trai nghiém trong linh
vuc cdng nghé mdi nay, tham chi la véi nhiing nha nghién
ctru, nha khoa hoc khéng c6 thé manh vé mang céng nghé
thong tin, thi viéc tao ra mét mo hinh hoan chinh cho
nhing du an ctia ho con gap rat nhiéu khé khan. Véi vé van
cac ki€n thiic chuyén sau, su phat trién trong cac thuat toan
hién dai, ciing nhu kha nang tac ddng t6i xa héi ctia ML, thi
diéu can thiét la can cho phép nhiing ngudi & nhiéu linh
vuc nghién ctu khac-nhirng ngudi chua biét nhiéu vé cach
thdc hoat dong va khong cé kha nang tao ra mo hinh cta
riéng ho. Mét cach ti€p can dé mé rong su tuong tac véi ML
la st dung céc cdng cu cho phép ngudi dung khong co kién
thirc ky thuat co thé tao cac mo hinh ML cda riéng ho. Mét
s6 moi trudng mday hoc ma ngudén md nay la Google
Colaboratory, Kaggle Kernal, day la nhiing nén tang tuyét
v0i cho cac itng dung mdy hoc va hoc sau trén dam may. Ca
hai déu la sdn pham cla google va yéu ciu kién thuic vé
khoa hoc dir liéu dé phat trién va dao tao cdc mé hinh su
dung chdng. Tuy nhién, vai nam trg lai day Google ciing da
gi6i thiéu mot nén tdng ma nguén maé méi dé dao tao cac
mo hinh may hoc don gidn hon rat nhiéu so véi cac cong cu
trudc do, do la Teachable Machine. Teachable Machine
dugc xay dung bdi ky su phan mém Nikhil Thorat vao nam
2017 va dugc cai tién thém mot s6 tinh ndng b sung trong
phién ban 2.0 vao nam 2019. Teachable Machine la moét
giao dién dua trén web cho phép ching ta dao tao cdc mé
hinh phan loai ML ma khéng can xay dung nhimng doan ma
phtuc tap. Teachable Machine c6 thé dao tao va xay dung
cac md hinh dua trén tap di liéu hinh anh, hinh dang co
thé hodc am thanh, trong pham vi bai béo nay t6i chi dé
cap tGi van dé phan loai hinh anh.

Hinh 1 cho thay iing dung dugc xay dung bang tién ich
ma& rong Teachable Machine dé phan loai sdu bénh cho cay
ngd. Ung dung hién dang du doadn cay ngé dang bi anh
hudng bai bénh dém 13, d6 chinh xac 1én tGi 83%.

Su thu hut réng réi ciia Teachable Machine cho thay no
da trao quyén cho moi ngudi hoc, day va kham pha céac khai
niém ML. D3 c6 rat nhiéu ngudi dung trén 201 quéc gia tng
dung Teachable Machine dé tao ra hon 125.000 mé hinh
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phan loai [2]. Moi ngudi da tao ra chuong trinh gidng day,
huéng dan va cac tai nguyén khac bang Teachable Machine
vé cac chu dé nhu lién quan téi Al tai cac t6 chic nhu Hoc
vién Thiét ké Stanford, Chuong trinh Vién thong Tuong tac
ctia NYU, MIT Media Lab [2], chuyén gia cong nghé Steve
Sailing da xay dung mot cong cu giao ti€ép cho nhimng ngudi
mac chiing néi lap [3], va nhiéu cac thir nghiém khac.

= Teachable Machine

Preview T ExportModel

healthy

Input @@ oN  Webcam v

141mage Samples

! 4 N
v | A
'; ‘.V Y

Training
common rust

Model Trained

111mage Samples
o & N { {
e | o VB

northern leaf blight

Hinh 1. Ung dung Teachable Machine trong phan loai sau bénh gdy hai cho
thucvat [1]

Nhu vay, bang viéc tiing dung Teachable Machine ching
ta hoan toan cé thé xay dung nhitng mé hinh hoc may dé
(ing dung trong cac hé théng phan loai sadn pham theo hinh
dang, diéu khién Robot bdng giong néi hodc ctr chi,... Trong
pham vi bai bdo nay, tac gid sé stir dung Teachable Machine
dé dao tao va xay dung mé hinh hoc may (ing dung trong hé
thong nhan dién khuon mat theo thai gian thuc. Cong nghé
Camera nhan dién khuon mat la cong nghé sinh trac hoc it
tac dong dén ngudi dung nhat va la cong nghé sinh trac hoc
nhanh nhat. Hé théng sé nhan dién khuén mat mét cach kin
ddo bang cach chup anh khuén mét clia nhiing ai budc vao
mét khu vuc dugc xac dinh tur camera gidm sat. Trong cuéc
s6ng hién dai, cdbng nghé Al nhan dién khuén mat co tac
déng khong hé nhé déi véi cac hoat dong cua doi séng con
ngudi. Cong nghé nay gilp cho hoat dong clia con ngudi tré
[én tién ich, hiéu qua hon.

C4u truc chuong trinh gém 3 budc dugc thé hién trén
hinh 2.

Thu thép
dir ligu

Xéy dyng md hinh trén
Teachable Machine

Nhan dién khuon mat
trong thoi gian thuc

Hinh 2. Cau tric chuong trinh

Budc 1: Thu thap di liéu: S& dung ma ngudn mé
OpenCV dé phat hién, luu trit 500 blc &nh cla ting ddi
tugng trong tung file riéng biét

Budc 2: St dung ngudn dit liéu da thu thap dugc & budc
1 dé€ hudn luyén va tai mé hinh st dung céng cu Teachable
Machine.

Budc 3: Nhan dién khuén mat. Budc nay sé tién hanh so
sanh dir liéu dugc trich xuat tir camera (sau khi da dugc x
ly dit liéu dau vao) véi dii liéu da duge hudn luyén dé trich
xudt két qua I1én ngay man hinh quan sat.
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2. HUAN LUYEN MO HINH SU DUNG CONG CU
TEACHABLE MACHINE

2.1. GiGi thiéu cong cu Teachable Machine

Teachable Machine st dung phuang phap hoc chuyén
giao, mot ky thuat ML dé€ tim cadc mau va xu hudng trong
hinh anh hodc miu am thanh, déng thai tao ra mot mé
hinh phan loai don gian va dé dang trong vong vai gidy. Dé
xdy dung céac I6p phan loai hinh anh,Teachable Machine
dua trén mang nhan dang hinh dnh dugc dao tao trudc goi
I3 MobileNet - Mang nay da dugc dao tao dé nhan ra hang
ngan déi tugng (chdng han nhu meéo, ché, 6 té, trai cay va
chim). Hinh 3 cho thay qua trinh dao tao TL-MobileNet dua
trén mo hinh hoc chuyén giao. Cac trong s6 va dac trung
cGia mé hinh MobileNet dugc dao tao trudc trong bo mién
nguén (Source domain), sau dé ching dugc chuyén sang
mién dich (Target domain) dé€ phan loai. Mién dich khéng
st dung khai tao ngau nhién dé bit dau qua trinh hoc di
liéu ngay tir dau va cac tham s6 mé hinh dugc chia sé gitra
mién nguodn va mién dich, vi vay phuong phéap nay sé gitp
cai thién hiéu qua hoc tap.
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Hinh 3. TL-MobileNet dua trén md hinh hoc chuyén giao. [4]

Vi Teachable Machine ching ta c6 thé tao cac mau du
liéu truc ti€p tir webcam hodc cac dir liéu da cé tur trusc dé
dé dao tao mé hinh. Cong cu nay clia Google st dung thuat
toan KNN (K-Nearest Neighbors) [5] mét trong nhiing thuat
toan hoc may cé giam sat, don gian va dé trién khai - dé
phan loai hinh anh. Giao dién Teachable Machine ma ching
ta st dung chi la front-end do Google tao ra, né khong bao
gém bat cr thong tin ma ngudn nao vé Back-end, hay néi
cach khac théng tin vé cac I6p mang an khéng dugc Google
cong b nén ching ta khéng thé biét dugc vé chung.

2.2. Huén luyén va trich xuat mé hinh nhan dién khuén
mat

Co ba budc lien quan dén viéc dao tao mo hinh véi
Teachable Machine - thu thap mau, dao tao mé hinh, tha
nghiém va cai ti€n mo hinh. S6 lugng mau can du 16n dé
phuc vu cho qua trinh huan luyén. Qua trinh dao tao sé dién
ra ngay trén trinh duyét. DU liéu van sé ndm trong may cla
ching ta va sé khong bi tai [én ddm may, nén sé dam bao
tinh bdo mat cho nguén di liéu dau vao. Cudi cling, ching
ta c6 thé diéu chinh mé hinh dé cai thién d6 chinh xac cho
mo hinh. Ngoai ra, chuiing ta con c6 thé b6 sung mau va huan
luyén lai nham tang d6 chinh xac cho du doan.
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Mot trong nhing thé manh cla Teachable Machine la né
¢6 kha nang xuat moé hinh sang cdc méi trudng va ting dung
khac nhau. Chung ta c6 thé dé& dang xuat mé hinh dudi dang
mo6 hinh TensorFlow.js va luu trir mién phi trén Teachable
Machine dé c6 thé sit dung mé hinh d6 véi bat ky trang web
hodc Uing dung danh cho thiét bi di ddng nao. Ciing c6 thé
chuyén d6i n6é thanh TensorFlow va TensorFlow Lite va tai
xudng dé st dung cuc bd. Trong du an nay, tac gid da
chuyén dé&i thanh TensorFlow va luu trit vé may dé phuc vu
cho chuong trinh nhan dién khuén mat sau nay.

Dé& thuc hién dao tao md hinh, ching ta can thay déi
mot s6 théng s6 clia méd hinh trong clfa s6 Training - clfa s6
huan luyén (hinh 4) nhu: epoch - 1 epoch la mét lan duyét
qua hét cac dir liéu trong tap huan luyén; Batch Size - dir
lieu cho méi lan tinh va cap nhat hé s6; Learning rate - Té¢
dd hoc sé kiém soat t6c d6 mé hinh thay d6i cac trong s6
dé phu hgp véi bai toan.
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Hinh 4. Qué trinh hudn luyén ma hinh trén Teachable Machine

Trong pham vi bai bdo, tac gid thuc hién thu thap di
lieu ctia 4 d6i tugng, moi doi tugng thu thap 500 buc anh
khuén mat. Sau dé, trén Teachable Machine, tac gia phan
I8p cho tiing d6i tugng va thuc hién huan luyén véi théng
s0: 50 epochs; Batch Size 1a 16, Learning Rate - 0.001. Hinh 4
thé hién qua trinh hudn luyén mé hinh trén Teachable
Machine.

3. THUAT TOAN CUA CHUONG TRINH
3.1. Thuat toan thu thap dit liéu

DPé thu thap di liéu, thay vi I8y nguén di liéu trén
mang, tac gia da thuc hién thu thap bang chuong trinh
dugc viét trén ngdn nglr python, si dung thu vién ma
nguén mé& dé phat hién khuén mat ngudi. Hinh 5 thé hién
thuat toan thu thap di liéu.

D( liéu sau khi thu thap dudi dang file anh .jpg sé dugc
luu trit & mai file riéng biét cho tiing déi tugng, véi moi doi
tugng sé thu thap 500 file anh. Mai file di liéu nay sau dé
sé dugc chia lam hai phan tu déng bang cong cu Teachable
Machine dé phuc vu cho qua trinh dao tao va kiém tra do
chinh xac cia mo hinh sau nay:

e Tap di liéu phuc vu qua trinh thir nghiém cuéi ciing -
Testing set (chi€ém 15%);

Website: https://jst-haui.vn

e Tap dt liéu phuc vu qua trinh hudn luyén (chiém 85%).

Trong qua trinh thu thap di liéu, diéu kién vé anh sang,
nén anh dang sau,...cing lam anh hudng téi chat luong
tao mé hinh sau nay.

| Import the vién OpenCV va khaoi tao camera |

!

| Truy xuat vao file hé tro nhan dién khuén mat |

o)

i

Yéu cau nhap tén déi twong va xay dung duong dan vao file
Ivu triv dir liéu néu do6i twong chwra tirng dugce lvu triv
| Chup va phat hién khuén mat

!

Count=Count+1. Luu tritr anh dudi dang dudi .jpg
Xac dinh ving bao quanh mat va hién thi viing d6 1én man hinh

Count > 500

Hinh 5. Thudt todn thu thap di liéu
3.2. Thuat toan nhan dién khuén mat theo thoi gian

thuc

l Import cac thw vién céan thiét |
v
| Truy suét vao file hd tro' nhan dién khuén mat va khi tao camera |
v
| Tai mé hinh da huén luyén dudi dang file dusi.h5 |
v
I Binh nghia tén cac lép |

I Trich xuét hinh anh tlr camera va tach lay khu vuc mat |

v

I Dinh dang lai ti 1é khung hinh I

| Du doan dir liéu dau ra dwa trén ngudn di¥ liéu dau vao |

v

| Chon I6p cé ti 1é du doan cao nhét |

ti & dw doan hién thi Ién man hinh camera

Kiém tra &n phim “q”

| Vé khung cho khuén mat, tén cua I&p dwoc dw doan cung |

Hinh 6. Thudt todn nhan dién khudn mdt theo thdi gian thuc

Pé phat hién khudn mat, nhdm tac gid st dung thuat
toan phat hién khuén mat Viola-Jones [6] giéng nhu trong
chuang trinh thu thap d liéu.

Sau khi anh dugc cat tu video, n6 sé dugc dinh dang lai
kich thudc giong véi kich thudc cta dir liéu trong mo hinh
huan luyén. Khi d6 cac tham sé sinh ra dugc tur tap di liéu
hudn luyén sé dugc st dung dé tham dinh lai tinh thich hop
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cta mo hinh trén tap di liéu cda hinh anh vira dugc trich
xuat. Dua vao két qua thu dugc ta ti€n hanh hién thij lén
man hinh két qua déi tugng co ti 1é du doan cao nhét, cling
vGi tén va ti lé dy doan cla déi tugng. Thuat toan xay dung
nhu trong hinh 6.

4. KET QUA CHAY THU NGHIEM

Accuracy per epoch
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Hinh 7. D4 chinh xdc va d0 mat mat ctia m hinh

Accuracy per class

CLASS ACCURACY # SAMPLES
Chang 1.00 76
Thanh 1.00 76
Tu 1.00 76
Viet 1.00 76

Confusion Matrix
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Hinh 8. D4 chinh xc trén tiing [6p va ma tran 16i clia mé hinh

Sau 2 lan training moé hinh, dé chinh xéc (accuracy) ctia
mo hinh da dat t&i 100%, dé mat mat (loss) gan nhu vé 0%.
Nhu vdy, ta hoan khéng can téi 50 epochs trong qua trinh
dao tao moé hinh, tur d6 gitup gidm thoi gian dao tao mo
hinh. Hinh 7 cho thdy dang d6 thi cta d6 chinh xac va sy
mat mat ctia mé hinh; D6 chinh xac trén méi I6p va ma tran
16i dugc thé hién trén hinh 8.
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Chuong trinh thuc hién nhan dién kha chinh xac, trong
mét vai thd nghiém c6 ti I&é du doan 1én tS&i 100%. Tuy
nhién, khi diéu kién anh sang kém viéc nhan dién van chua
thuc su hiéu qua. Khoang cach cta doi tugng dén camera
cling la mot yéu t6 anh hudng 1én t&i chat lugng nhan dién
khuén mat.

Hinh 9. Két qua nhén dién trong thdi gian thuc
5. KET LUAN

Bai bdo da xay dung thanh céng chuong trinh nhan
dién khuén mat trong thoi gian thuc Ung dung Teachable
Machine. Chuong trinh dugc viét bang ngon ngir Python va
st dung mot s6 thu vién ma ngudén maé nhu OpenCV,
Tensorflow, Keras,.... Dua vao nhiing két qua thu dugc, ta
c6 thé két hgp chuong trinh véi cac thiét bi phan cling nhu
Raspberry, Arduino,...dé xay dung hé théng gidm sat, még
khoéa bang khuoén mat,...
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