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Abstract: In recent years deep learning has become the big thing happening in the field of Machine
learning with so many research and discovery in the field, within this few period deep has had a big
edge over other forms of machine language since it has made a better attempt at learning a big amount
of unlabeled data and it has been applied to so many fields. The recent success in deep learning has
provided significant contribution in the field of artificial intelligence. This article presents a review on
deep learning, basic overview of history of deep learning, and a quick overview of some important
concept of deep learning (how feature learning made the difference in deep learning and the key concept
of deep learning which the big data is). In a quick summary this article presents a basic overview of deep

learning and a track of its progress.
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1. Gi6i thi¢u

Hoc may la mét linh vuc con cua Tri tu¢ nhan tao
lién quan dén viéc cung cip cho may moc dit liéu
chung can hoc dé may lam diéu gi d6 hoic dua ra
quyét dinh ma khong dugc lap trinh 16 rang dé lam
diéu do. Cac thuat toan nhu hoc cy quyét dinh, lap
trinh logic quy nap, phan cum, hoc ting cuong hoéc
mang Bayes gitp chung hiéu duoc di lidu dau vao.
Hoc may 1a mot budc tién 16n dbi voi Tri tué nhan tao.

Su phat trién ctia mang ludi than kinh - mot hé
thong may tinh duoc thiét 1ap dé phén loai va to chirc
dit liéu gidng nhu bd ndo con ngudi - di tién xa hon
nita. Dya trén sy phan loai va phan tich nay, mét hé
thong hoc may co thé dua ra mot “phong doan” c6
gido duc dya trén xac suit 16n nhit va nhiéu nguoi
tham chi c6 thé hoc hoi tir nhiing sai 1Am ctia ho, khién
ho “thong minh hon” khi ho di cung. Nhung trong
nhitng nam gén day, su ra doi cua hoc sau da nang
cao moi thir hon nita va chiing d tao ra két qua twong
duong va trong mot sé truong hop vuot trdi so voi cc
chuyén gia ctia con ngudi. Ciing gidng nhu Machine
learning tr¢' thanh mot budc tién khong 16 cho Tri tué
nhan tao, Deep learning 1a budc tién khéng 16 méi
trong hoc may.

Hoc sau la mét linh vyc con ctiia hoc may su dung
cac thuat toan dé xur 1y dir liéu va bat chudc qua trinh
tu duy dé phat trién linh cam. N6 si dung cdc phirong
phap hoc may dua trén biéu dién dir liéu hoc tap.
Deep Learning sir dung céc 16p thuat toan dé xu 1y dit
liéu, hiéu giong nodi ciia con ngudi va nhan dang truc
quan cac ddi tuong. D6 1a mét phu cia hoc may nhan
tao duoc truyén cam himg tir mang no-ron.

Theo [1] hoc séu dang tao ra mot lan séng t6t trong

viéc cung cap giai phép cho céc véan dé kho khan da
phai dbi mat trong linh vuc Tri tu¢ nhan tao trong
nhiéu nam va ciing da c6 mot thanh cong mang tinh
budc ngoat trong linh vuc khoa hoc toan dién, tap
trung vao X 1y hinh anh va 4m thanh bao gdm nhén
dang khuon mdt, nhan dang giong noi, thi gidc may
tinh, va nhidu ngudi khac.

2. Noi dung nghién ciru

Mang ludi than kinh bao gom céc 16p ctia nhidu bo
xir Iy don gian duoc goi 1a té bao than kinh, véi cac
két ndi trong cac 16p khac nhau. Cac mang nay chuyén
d6i dir liéu cho dén khi chiing c6 thé phan loai né nhu
mot dau ra. Cac té bao than kinh dugc kich hoat thong
qua céac két ndi c6 trong s6 tir cac té bao than kinh hoat
dong trudc do. N6 ¢o thé duoc dat don gian nhu mét
tap hop cac phuong phap hoc tap moé hinh héa dir ligu
v6i kién tric phirc tap, 6 ciu triic va chic ning cia
ndo, mang ludi than kinh nhu nhiing vién gach co ban
ctia nd. Mang no-ron gdbm nhiéu 16p dugc két hop dé
tao thanh mang no-ron sau (mang cang nhiéu thi mang
cang sau).

Qua trinh hoc 1ap lai la mét tinh nang chinh ctia
mang no-ron, trong do6 cac ban ghi dugc trinh bay
song song vi mang lién quan dén trong lugng lién
quan 1am cho mang than kinh thé hién hanh vi can
thiét, n6 co thé yéu cau chudi dai cac giai doan tinh
toan tuy thudc vao du doan can dat duoc.

Mang no-ron ¢ kha ning chiu dung cao dbi voi
dir liéu nhiéu va c6 thé phan loai mau ma ching chua
duogc dao tao [2,3].

Céc md hinh mang no-ron véi mot vai giai doan
d3 ton tai trong nhiéu thap ky, Cac mo hinh véi mot
s6 16p té bao than kinh phi tuyén lién tiép c6 tir nhitng
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nam 1960 Mot phuong phap giam do doc hiéu qua
cho Hoc tap c6 giam sat dya trén gido vién trong cac
mang riéng biét, co thé phén biét c6 do sau tuy y duoc
goi 14 lan truyén lai.

Truyén nguoc 1a thudt toan mang than kinh phd
bién nhat ma né dugc phat trién vao nhimg nim
1960 va 1970, Vao nam 1986, hoc sau da dugc Rina
Dechter gi6i thiéu véi cong dong hoc may [2] va
vao nam 2000 cho mang than kinh nhén tao ciia Igor
Aizen berg [4-6] vao nim 1989 da 4p dung lan truyén
nguoc vao mang than kinh trong mot bai bao c6 tén 1a
Back propagation Applied to Handwritten Zip Code
Recognition. Pao tao dya trén lan truyén nguoc cua
mang no-ron sau v6i nhiéu 16p, da dugc nghién ctu
nhiéu hon vao nhitng ndm 90 vi n6 khong trai qua qua
nhiéu tién bd trong nhitng nim 80 Hoc sau tré nén
kha thi trén thuc té & mot mirc d6 nao do théng qua
su tro giup cua Hoc tap khong gidm sat vao nam 1991
[7] va dat duoc tién bo rd rét vao nam 2006, Geoftrey
Hinton, ngudi tién phong trong linh vuc mang than
kinh nhan tao nim 2006, déng tic gia mot bai bao
trong d6 ho mo ta cach tiép can dé dao tao nhidu mang
ludi cac may Boltzmann bi han ché [8] n6 da dugc don
nhén trong cong dong hoc thuat mot vi du thanh cong
vé mang 16p tham lam, 6ng khong bao gio dung lai &
d6, Anh 4y van tlep tuc trong cung mat linh vuc cung
nam trong khi gan bo véi cung mdt y tuéong mang 16p
tham lam “sau” [9].

Nhitng nam 1990 va 2000 ciing ching kién nhiéu
cai tién ctua Deep Learning dugc giam sat thudn ty
véi cac cong trinh ctia nha khoa hoc may tinh nguoi
burc Schmidhuber, Support Vector Machine SVM mét
h¢ thong dé 1ap ban d6 dir liéu tvong tw, nhan dang ky
tw, phan loai hinh anh vi no lién quan dén hoc may
dugc Cortes va Vapnik tinh chinh va tinh chinh vao
ndm 1994 [10], 1998 Yann LeCun da c6 mot dong
g6p khac trong linh vue hoc sau voi 4n pham vé hoc
tap dua trén gradient [11]. Nam 2009 da khai sinh ra
Image Net, mot co so dir liéu 16n va mién phi vé cac
hinh anh dugc dan nhan c6 san cho cic nha nghién
ctru dugc dua ra boi Li Fei fei [12]. Alex Krizhevsky
vao nam 2012 da tao ra AlexNet, mdt mang no-ron
tich chép, thanh cong ctia n6 da khoi dong sy phuc
hung mang no-ron tich chap trong cong dong hoc sau.

Nam 2014 da trai qua mdt budc nhay vot 16n trong
hoc séu, viéc tao ra Deep face. Deep face dugc phat
trién va phat hanh ra thé giéi vao nam 2014, d6 1a mot
hé théng nhan dang khudn mit hoc siu dugc tao ra boi
facebook c6 bi¢t danh la deep face n6 str dung mang
than kinh dé xac dinh khuén mat véi do chinh xéc
khoang 97,35% hon 13% so v6i hé théng Nhan dang

212

Journal of educational equipment: Applied research, Volume 2, Issue 319 (August 2024)
ISSN 1859 - 0810

thé hé tiép theo ctia FBI.
2.1. Deep Learning la mang no-ron lon

Andrew Yan-Tak Ng, nha khoa hoc truong tai
Baidu, nguoi dan dit Google Brain, mot nghién ctru
tri tu¢ nhan tao hoc sau dugc thanh 1ap vao nam 2010,
Trong cudc noi chuyén nam 2013 c6 tiéu dé “Hoc sau,
hoc tu hoc va hoc tinh nang khong giam sat” va bai noi
chuyén nam 2015 tai ExtractConf2015 “Nhiing gi cac
nha khoa hoc dit liéu nén biét vé hoc sau”, ong da chi
ra ré‘mg 6t 161 cua hoc sau 1a du dir liéu.

Mang no-ron 1én va dao tao chung véi nhiéu dir
liéu hon, diéu nay s& dan dén ting hiéu suit cua chiing.
Hinh anh du6i day 1a mot trich doan tir bai n6i chuyén
ctia 6ng trong Extract Conf 2015 giai thich cach tiép
can dit liéu 16n dé hoc sau.

Vao nadm 2016, Jeff Dean, trong bai noi chuyén
ctia minh, ¢6 tiéu d& “Hoc sau dé xdy dung hé thong
may tinh thong minh”, véi thai do tuong tu, nhin
manh réng hoc sau 1a tat ca vé cac mang than kinh 16n.
Ong da dé cap rang hoc sau 1a mang ludi Neural sau.
2.2. Tinh ndang hoc tiap

Kha ning cia mé hinh hoc sau dé thyc hién trich
xuét tinh ning ty dong tir dit liéu thd dwoc goi 14 hoc
tinh ning. Yoshua Bengio mo ta hoc sau 1a kha nang
ctia cc thuat toan dé kham pha va hoc cach biéu dién
t6t bang cach st dung tinh ning hoc tap.

K¥ thuat tinh nang la qua trinh tao ra cac tinh nang
lam cho thuat toan may hoat dong bﬁng cach st dung
kién thirc mién vé dir liéu. K§¥ thuat tinh ning Ia chia
khoéa cho viéc ap dung hoc mdy, né dya vao kién thirc
mién cta con ngudi nhiéu hon du liéu va néu cac tinh
ning thu cong co nhiéu tham sb thi viéc diéu chinh
chiing theo cach thi cong trd nén kho khin trong tat
ca viéc phat trién cac tinh nang hiéu qua cho tmg dung
méi 1a cham, khé khin va tén kém. Nhu cau vé ky
thuat tinh ning thi cong c6 thé dugc loai bo bing cach
hoc tinh nang ty dong.

Thong tin can thiét dé phat hién hodc phén loai tinh
ning tir dir liéu tho. Tinh ning hoc tap thay thé ky
thudt tinh nang thu cong. Tinh nang nay tim hiéu gia
tri ciia mot s6 lwong 16n cac tham s trong cac biéu
dién tinh nang; N6 nhanh hon dé c6 dugc cac biéu
dién tinh nang cho mg dung méi, do d6 sir dung tot
hon dir li¢u 16n. Deep learning cé nghia 1a hoc tinh
nang, trong Deep learning Feature learning tao ra sy
khac biét. Hoc tap noi bat dwoc phan loai thanh hoc co
giam sat hodc hoc khong giam sat.

2.3. Hoc khong giam st

Hoc khong giam sat 1a mt loai thudt toan hoc may
hoc hoc tir cac bo dit liéu bao gém dit liéu dau vao
chua duge dan nhin, né s& xac dinh cac mau, sy bt
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thuong va twong dong trong dit lidu. N6 lam cho dit
liéu dé doc va c6 té chirc hon. Trong hoc tip khong
giam sat, mo hinh dugc cung cép mot tap dir licu
khong dugc dan nhan ciing nhu khong dugc phan loai,
khong c6 nhan cho dir liéu dao tao. M6 hinh kham pha
dit lidu va thuc hién cac khoan khau trir tir dit liéu dé
xac dinh cac cau trac an tir dir liéu khong dugc gan
nhan. Méc du n6 khéng thé thém cum nhan, vi du no
khong thé noi nhém meo hay ché nay, nhung né s&
tach tat ca meéo ra khoi cho.

Phén tich cum 1a phuong phap hoc tap khong giam
sat pho bién nhit, n6 dugc sir dung dé tim cac mau an
hodc nhoém trong dit 1i¢u, n6 chay qua dir li¢u dugc
trinh bay va tim cac cum tu nhién nay. N6 nhém mat
tap hop céc dbi tuong cung loai thanh mdt nhom dugce
goi la cum va céc loai dbi tuong tuong ty hon thanh
cac nhom (cum) khéc, mot vi du dién hinh 1a mé hinh
phat hién meo cua Google. Mot s6 thudt toan phan
cum bao gdm nhung khong gidi han ¢ phan cum phén
cép, phan cum xac suat va phan cum k-Means.

2.4. Ung dung

Hoc sdu ¢6 thé dugc sir dung rong rii trong nhiéu
linh vuc cta cude séng va cac ing dung va linh vuc
bao gdm nhung khong giGi han & nhan dang giong noi
tu dong, nhén dang hinh anh, xt ly ngh¢ thuat thi giac,
xir Iy ngdn ngit tu nhién, kham pha thude va doc tinh,
quan ly quan hé khach hang, tin sinh hoc, y hoc va
nhiéu hon nita. Vi du, trong linh vyc y hoc, hoc sau da
duoc su dung dé du doan chét luong giéc ngu dya trén
dit liéu tir thiét bi deo dugc, ciing dé nhan dang hinh
anh, nhitng nam gin day hoc sau da dwoc chimg minh
1 tao ra két qua chinh x4c hon con ngudi trong hd so
nay dé nhan dang hinh anh, n6 st dung Mang no-ron
tich chap CNN sir dung tuong dbi it tién xir Iy so véi
cac thuat toan phén loai hinh anh khac. N6 mong doi
va duy tri mdi quan h¢ khong gian gitra cc pixel bang
cach hoc cac biéu dién tinh ning bén trong bang cach
sir dung cac 6 vuong nho cua dit liéu dau vao. Tinh
nang dugc hoc va sir dung trén toan b hinh anh, cho
phép cac dbi twong trong hinh anh dugc dich chuyén
hoic dich trong canh ma van c6 thé phat hién dugc bai
mang. Do 1a Iy do tai sao mang rat hiru ich dé nhan
dang dbi tuong trong anh, chon ra cac chit s6, khuon
mat, dbi tuong, v.v. voi cac huéng khac nhau. Mot
trong nhimg loi thé cia CNN 1a ching tw dong tim
hiéu va khai quat hoa cac tinh ning tir mién dau vao.
3. Két ludn

Bai viét nay da trinh bay hoc siu va di chi ra ring
cbt 161 cua hoc sau 1a dir liéu 16n nhu duge trinh bay
boi Andrew Ng, yéu cau may tinh 16n hon. Méc du
cac phuong phap tiép can ban dau dwoc xuat ban boi
Hinton va cac cong tac vién tap trung vao dao tao khon

Journal of educational equipment: Applied research, Volume 2, Issue 319 (August 2024)
ISSN 1859 - 0810

ngoan 16p tham lam. Hoc sau da dat dugc su phat trién
nhanh chéng trong linh vuc hoc may, tong quan lich
str co ban vé hoc sau duge thuc hién trong nghién ctru
nay da cho thay tim quan trong cua linh vyc nay va da
chimg minh sy phat trién cua hoc sau.

Bai Vlét nay da co thé dua ra danh gia vé deep
learning, téng quan co ban vé lich str cua deep learning
va tong quan nhanh v& mot s6 khai niém quan trong
cua deep learning. Linh vyuc hoc sdu 1a mot linh vuce
rong, do do, phan sau cua nghién ctru ndy da duge thu
hep xudng mot sb chi tlet cu thé dugc lya chon cua
hoc sau va chi thao luan vé mot trong nhiéu ung dung.
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