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MO PAU

Tri tué nhén tao hay tri thong minh nhan tao 1a tri tué duoc biéu dién
boi mot hé théng nhan tao. Ngay nay, tri tué nhan tao xuat hién & khip
moi noi, trong ung dung vian phong, trong cac hé théng tra 10i ty dong,
trong quan ly giao thong thong minh, quan ly ng6éi nha thong
minh...Cung véi Sy phat trién cta cac hé théng phan cimg may tinh, tri
tué nhan tao da c6 nhitng budc phat trién vuot bac, tng dung ngay cang
sau rong trong cac linh vuc doi song va xa hoi.

Tri tué nhan tao tap trung vao phat trién cac giai thuat, tng dung hd
trg con nguoi trong viéc ra quyét dinh hoic ty quyét dinh trong quéa
trinh nhan biét va thu nap dir lidu. Mot trong nhitng huéng nghién ciu
dang duoc cac nha khoa hoc, cac tap doan cong nghé hang dau nhim
dén 1a nhan dang ddi tuong, hanh dong cua ddi tuong va con nguoi
(Human Action Recognition), nhu: cac hé théng giam sat an ninh, hé
thong diéu khién tir xa bang thao tac, hé théng hd tro ngudi mu, hé
thdng phan tich dir liéu trong thé thao, robot tw dong, xe 6 to tu 1ai [2],
[3], [4], [5], [6], [7]... P4 c6 nhiéu nghién ctru va dwa ra nhiéu phuong
phap khac nhau dé phét trién tri tué nhan tao (giai thuat heurictis, giai
thuat tién hoa, giai thuat Support Vector Machine, giai thuat Hidden
Markov Model, phuong phap hé chuyén gia, phwong phap mang noron,
[8], [9], [10]...), tuy nhién cac phuong phéap truyén théng déu can sy
can thiép cua con nguoi, doi héi luong dir liéu phan tich, luu trir vo
cung 16n, nhung dua dén do chinh x4c khong cao va chi gioi han trong
mot s truong hop nhan dang nhét dinh.

Dé khic phuc nhitng han ché néi trén, tri tué nhén tao trong nhan
dang dbi trong va hanh dong hién nay sir dung phuong phap hoc may
(Machine Learing), tap trung vao phuong phap hoc sau (Deep Learing).

Deep learning di va dang 1a mot chi dé Al dugc ban ludn s6i nbi.
La mét pham tri nhé cua Machine Learning, Deep Learning tap trung
giai quyét cac vin dé lién quan dén mang than kinh nhan tao nham
nang cip cac cong nghé nhu nhan dién giong noi, nhan dang hinh anh
va xu ly ngdn ngit tu nhién. Chi trong vai nam, Deep Learning da thuc
déy tién bo trong da dang cac linh vuc nhu nhan biét su vét (Object
Perception), dich tu dong (Machine Translation), nhan dién giong noi,
[11]... nhiing vé4n dé ting rat kho khin vi cac nha nghién ciru tri tué
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nhan tao.

Tuy nhién, mic du d giai quyét dugc cac bai toan tuong ddi 1on cua
khoa hoc hién dai vé Al, Deep Learning van con ton tai nhiéu han ché
can phai khac phyc va nghién ctu:

- Thir nhat, dé tao ra mot hé théng c6 kha nang nhan dang da dang
cac d6i twong, Deep Learning can mét luong dir lidu dau vao khong 16
dé may tinh c6 thé hoc hoi. Quy trinh ndy mat nhiéu thoi gian va can
mot bo xir 1y cuc Ky 16n ma chi c¢6 cac hé thdng may cha ¢& Ion moi
lam duoc.

- Thr hai, Deep Learning van chwa thé nhan biét dwoc nhing thir
phuc tap, vi du nhu cac mdi lién hé thong thuong cia xa hoi. Ching
cling s& gap kho khin khi can nhan biét nhiing tha tuong ty nhau. Ly do
1a vi hién chua c6 k¥ thuat nao du tot dé tri tué nhan tao c6 thé rut ra
nhitng két luan d6 mot cach logic. Bén canh d6, van con nhiéu thach
thirc trong viéc tich hop kién thuc triru tugng vao cac hé théng Machine
Learning, vi du nhu thong tin vé vat d6 1a gi, no ding dé lam gi, nguoi
ta hay dung né ra lam sao... Noi cach khac, Machine Learningchua co
dugc nhirng kién thirc thong thudng nhu con ngudi.

Cau hoi dit ra 13 1am sao dé mot hé thong Machine Learning c6 thé,
hoc hoi dugc cac tri thirc, chon loc va cap nhat duoc nhing kién thic
phu hop va ty xay dung mét tap dit liéu co tinh rang budc, xau chudi
nhu con nguoi. Hudng nghién cuu Adaptive Learning[12], [13], [14],
[15], [16], [17] c6 thé 1a mot giai phap nham cai tién cac han ché cua
Deep Learing, khai phd nhiing van dé ma Deep Leaning chua lam
duoc.

Mot mo hinh Adaptive Learning hoan chinh s€ cho phép hé
thdng auto robot ¢ kha ning tu hoc hoi, ty thong minh mé phong theo
hoat dong cua bd ndo con ngudi. Su théng minh cua hé théng s& dugc
tang 1én theo thoi gian theo qua trinh hoat dong cua thiét bi. Hé thong
s& tu dong chon loc cac dit lidu duoc cho 1a phu hop, tu huan luyén lai
md hinh va ty cap nhat thay thé mé hinh cii.
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CHUONG 1. TONG QUAN VE TRi TUE NHAN TAO

1.1 Tri tué¢ nhan tao

Trén thé gidi hién c6 nhiéu dinh nghia khac nhau vé tri tué nhan tao
hay con goi 1a Al (Artificial Intelligence), cu thé:

e V& tong quan, tri tué nhan tao 14 tri tué duoc biéu dién boi bat cir
mot hé thong nhéan tao nao. Thuat ngit nay thuong dung dé noi dén cac
may tinh c6 muc dich khong nhat dinh va nganh khoa hoc nghién ciru
vé cac ly thuyét va ung dung ciia tri tué nhén tao.

e Bellman (1978) dinh nghia: tri tu§¢ nhan tao la tu dong hoa céc
hoat dong phul hop véi suy nghi con ngudi, chiang han cac hoat dong ra
quyét dinh, giai bai toan, ...

e Rich anh Knight (1991) thi cho rang: Tri tué nhan tao 1a khoa
hoc nghién ciru xem lam thé nao dé may tinh c6 thé thuc hién nhiing
cong viéc ma hién con ngudi con lam tot hon may tinh.

M&i khai niém, dinh nghia déu c6 diém dung riéng, nhung dé don
gian chung ta c6 thé hiéu tri tué nhan tao 1a mot nganh khoa hoc may
tinh. N6 xdy dung trén mot nén tang 1y thuyét vitng chic va co thé tng
dung trong viéc tu dong hoa cac hanh vi thong minh ciia may tinh. Giap
may tinh c6 dugc nhitng tri tué cta con ngudi nhu: biét suy nghi va lap
luan dé giai quyét van dé, biét giao tiép do hiéu ngén ngit, tiéng noi,
biét hoc va ty thich nghi.

1.2 Nghién ctru trong nwéc va qudc té

1.2.1 Trong nwécC

O nuéc ta, tir thap ky 90 dén nhimg nim dau cua thé ky 20, trong
linh vuc nghién ciru V8 tri tué nhén tao dic biét 1a vé linh vuc xir 1y anh
va nhan dang, c6 su tham gia cua cac nha nghién ctu ndi tiéng nhu
PGS.TS Ngb Quéc Tao, PGS. TS Bé Ning Toan, PGS. TS Lwong Chi
Mai... C6 thé ké dén nhimng cong trinh nghién ctru ndi tiéng va cé tinh
rng dung cao vé nhan dang chit viét [20], [21], chir viét tay tiéng Viét
[22], [23], nhan dang giong ndi, nhan dang mat nguoi [24], [25], [26],
moé phong co thé ngudi [27]...da sb cac nghién ctru va cac cong trinh
cong bd déu sir dung va khai phé céac giai thuat truyén thong nhu SVM ,
RandomForest, mdé hinh Markov an, mang noron nhan tao,...Nhitng
nghién ctru nay 1a tién dé va nén tang quan trong cho cac sinh vién, hoc
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vién cao hoc va nghién citu sinh tham khao, phat trién thanh cic cong
trinh nghién ctiu 16n. Song song Vi viéc cong bd cac cong trinh, cac
nha khoa hoc ciing da xuat ban nhiéu 4n pham, sach chuyén khao vé
linh vuc xu 1y anh, nhan dang ddi tuong.

Sau thap ky dau tién cua thé ky 20, cing véi su phat trién cua tri tué
nhan tao va phan cing may tinh da cho phép linh vuc hoc may
(machine learning) va nhan dang ddi twong phat trién manh mé. Tuy
nhién & nudc ta, trong nhiig nam dau, nghién ciru V& mang noron nhan
tao, mang hoc sau nhan chap (Convolution Neural Network) van con
rat so khai, hiu nhu chua c6 céac nghién ctru trong nudc vé linh vuc cu
thé nay. Céc nghién ctru va cong bd hau hét 1a cua cac nghién cuiu sinh
ngudi Viét Nam tai cac nudc. T nhitng ndm 2015 tro lai day, da bat
dau xuat hién cac nhom nghién ctru nhu: Pai hoc Bach khoa Ha Noi
[28], [29], Pai hoc Ton Bic Thing, Pai hoc Quéc gia TP. H6 Chi
Minh, Pai hoc Duy Tan — Pa Néng,...c6 nhiéu bai cong b trén cic tap
chi uy tin quc té ISI, Scopus.

Ngoai cac nhom nghién ctu tai cac vién va Lab cua cac truong dai
hoc I6n, rat nhiéu cac cong trinh nghién ctru doc lap ciing dugc cong
bd, trong d6 doi bat 1a cac nghién ctru vé xe 6 t6 tu hanh, robot, nhan
dang hanh dong con ngudi, phan loai dbi twong, [30], [31], [32]...h
trg trong cac linh vuc y té, giao thong, ndng nghiép va qudc phong.

1.2.2 Quéc té

Lich str phat trién caa tri tué nhan tao va hoc may di co tir rat lau.
Tir nam 1950, Alan Turing dd mo phong va biéu dién tri thong minh
ctia may. Pén nam 1955, John McCarthy, mot nha khoa hoc may tinh
va khoa hoc nhan thirc cia My da 1an dAu tién dua ra khai niém Tri tué
nhén tgo, ma theo d6 c6 nghia 1a bg mon khoa hoc va ki thugt ché tao
mdy théng minh. Mot nam sau d6, ong ding ra to chic Hdi nghi
Dartmouth, hoi nghi dau tién vé cha dé nay. Cac chuyén gia dén tir
nhiéu truong dai hoc va coéng ty khic nhau nhu Carnegie Mellon
University, Massachusetts Institute of Technology va IBM da tham gia
hoi nghi. Tir d6, khai niém “Tri tué nhan tao” dugc st dung rong rai.

Trai qua nhiéu giai doan khac nhau, tri tué nhan tao noi chung va linh
vuc hoc may néi riéng van ngay cang mot phat trién, nghién ctru va khai
pha nhiéu giai thuat quan trong nhu: Support vector machine, Random
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Forest, Neural network, K-mean, Decision tree, Booting, Hog...day la
céc giai thuat nén tang cho su phat trién caa cac giai thuat va ung dung
trong nhan dang, phan loai d6i twong, xtr 1y sd liéu,...Cung véi su phat
trién ctia phan cing may tinh, trong nhiing giai doan tir sau nhitng nam
1998, DeepLearning, voi mang noron nhan chap (Convolution neural
network) — mot trong nhitng thanh phan cua Machine learning di c6
nhung budc phat trién vuot bac, tao ra nhiéu san pham tng dung trong
doi séng xa hoi. Mot trong nhitng ngudi di tién phong trong linh vuc cu
thé nay 1a Yann LeCun. Vi LeNet[33] 1a mét trong nhitng mang CNN
lau doi ndi tiéng nhat dugc Yann LeCun phét trién vao nhitng nim
1998s. Cau truc ciia LeNet gom 2 layer (Convolution + maxpooling) va
2 layer fully connected layer va output la softmax layer, d¢ chinh xac
trong qua trinh nhan dang 1én dén 99%.

Pén nam 2012, Alex Krizhevsky va cac cong su da nghién cuu va
cho ra doi m6 hinh AlexNet [34]. AlexNet la mot mang CNN da danh
chién thing trong cudc thi ImageNet LSVRC-2012 ndm 2012 véi large
margin (15.3% VS 26.2% error rates). AlexNet la mdt mang CNN
traning v6i mot s lugng parameter rat 16n (60 triéu) so véi LeNet.

Tiép theo sau d6 14 cac md hinh m&i 1an lugt duge dé xuit, cai tién
ty 1& phan tram 18i, do phirc tap cia mé hinh tang 1én, kién trac sau hon.
C6 thé ké dén cac md hinh nhu: VggNet nim 2014, GoogleNet nim
2014, MicrosoftResNet nam 2015, Densenet nam 2016, ...Song song
v6i cai tién vé kién tric mang, cac md hinh ciing da cho thyc nghiém
huén luyén va nhéan dang duoc hau hét cac doi tuong cé trong thuc té
v6i d6 chinh xac cao, vi du v6i AlexNet c6 thé nhan dang va phan loai
duoc 1.000 ddi tuong khac nhau.

Ngoadi ra, rat nhiéu cong trinh tir cic vién nghién ciru, cac trudong dai
hoc trén thé gi6i ciing dugc cong bd, giai quyét timg bai toan cu thé lién
quan dén tri tué nhan tao vé robotic, auto vehicle, ...Mdi linh vuc tiép tuc
duogc chia nho theo timg cAp do khac nhau, chuyén biét va giai quyét
ting truong hop cu thé cua bai toan thuc té. Vi du, d6i voi bai toan Xe 6
t6 tur 14i c6 thé phén thanh cac truong hop nghién ctru:

- Bai toan xe 0 t0 tu 1ai nhan dang va phat hién lan duong

- Bai toan xe 0 t6 tu lai nhan dang va phat hién cac dbi tuong tham
gia giao thong
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- Bai toan xe 6 to tu 14i nhan dang bién bao giao thong
- Bai toan xe 6 t0 tu l4i tinh toan khodng cach voi cac ddi tuong
- Bai toan xe 6 t0 tu lai phat hién va du bao hanh dong nguoi di bo
- Bai toan xe 6 t0 tu lai phat hién chudng ngai vét,...

DPén thoi diém hién tai, c6 thé noi tri tué nhan tao si dung mang
hoc sau nhan chap da tién dugc mot bude kha dai trén con duong
“thong minh”, tuy nhién van dang con mét vach ngin 16n chua thé vuot
qua, d6 1a kha ning “ty thong minh”. Cac nha khoa hoc van dang tich
cuc nghién ctru cic giai phap cho phép cic hé théng co kha ning tu
hoc, tu cdi thién tri thong minh nhu kha nang cua con nguodi. D6 ciling
12 huéng khai pha ma muc tiéu cta luan 4n nghién ctru huéng dén, gop
phan nho bé trén con dudng chinh phuc nhitng dinh cao méi cua tri tué
nhan tao.

CHUONG 2:NHAN DANG POI TUQNG BANG HQC SAU

2.1 Bai toan du doan hanh dong ngudi di bo

2.1.1 Bai toan

Trong tt ca cac dbi twgng xuat hién trong qua trinh di chuyén cia
xe tu lai, viéc nhan dang dbi tuong nguoi di bo duge xem la kho khan
nhit vi d phirc tap trong nhan dang, pham vi di chuyén va quy dao di
chuyén cua nguoi di bd. Chinh vi vdy, kha nang du doan chinh xac
hanh dong cua nguoi di bd va tdc do dua ra cac canh bao dugc dat 1én
hang dau nham giai quyét bai toan voi do chinh xac cao, dam bao su an
toan cho ngudi di bd va phuong tién. Qua nghién ciru thuc té ta thiy
rang, c¢6 nhiéu truong hop nguoi di bo khac nhau nhung tyu chung lai
¢6 3 truong hop cu thé 1a: crossing pedestrian, walking pedestrian,
waiting pedestrian; 3 truong hop nay dai dién bao quat cho tit ca cac
truong hop twong tac gitta ngudi di bd va xe 6 to tu 1ai c6 thé xay ra.
Khi ngudi di bd di chuyén (hoic dimg yén) trén dudng, thi cac dic
trung dugc thé hién rd gitra tu thé cua nguoi di bo, vi tri ciia ngudi di
bd va cac ngit canh ciia mdi khung hinh (duong, 1& dudng, mép
duong,...); chinh vi vay, viéc trich rut dac trung tr cdc hinh anh cé
nguoi di b, sir dung cac dic trung dé huén luyén dit 1i€u phuc vu cho
viéc du doan va nhan dang hanh dong ctia nguoi di bd 1a co thé thuc



hién duoc.

2.1.2 Giai phap

Giai phap dé xuat gom 2 budc: (i) Huan luyén md hinh phan loai
nguoi di bo thong qua tu thé ngudi di bo s dung cac dic trung duoc
trich xudt tr mé hinh CNN; (ii) Ttr cac hinh anh duogc trich xudt tir
camera cua AV khi di chuyén trén duong, thu ty xir Iy nhu sau: xac
dinh nguoi di by, trich xuat ving quan tam (ROI), trich xuat ddc trung
ciia ROI va du doan hanh dong nguoi di bo cua ROI (Hinh. 2.2). Dé
trich xuét dic trung, sir dung mo hinh CNN cuia AlexNet [11].Dé xac
dinh ngudi di by, sir dung giai thuat ACF [3],[4],[49] va dé huén luyén,
du doan hanh dong ngudi di bo str dung mé hinh phan loai SVM.

Convolution ‘ | ; SVM
mmd Neural Network }—b —> SV imd  Classifier

Hinh 2.1 Tién trinh trich xuét ddc trung v6i mo hinh CNN tir tap dit
liéu hinh anh

Crossing
ACF SVM -
Detector faud — lmmg  Classifier Walking
S

Hinh 2.2 Tién trinh dy doan hanh dong ngudi di bd

Thiét bj Camera duoc sir dung trong qua trinh thuc nghiém c6 do
phan giai tir 02 Megapixel tré 1én, d6 phan giai anh thu thap duoc toi
thiéu tir 72 dpi.

2.1.3 Thuc nghiém

2.1.3.1 Trich xudt diic trung va hudn luyén mé hinh phén logi

Qua4 trinh thuc nghiém véi 3,000 anh sir dung dugc trich xuat dic
trung béi mé hinh CNN. Cac dic trung ndy dugc s dung dé huan
luyén mé hinh phén loai SVM. Hinh 2.2 hién thi tap dir liéu trich xuét
ddc trung va huan luyén.

90% s6 lugng hinh anh trong méi tap dit liéu dugc sir dung cho huén
luyén va 10% con lai dugc stir dung dé danh gia.
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Bang 2.2. Tap dir liéu hinh anh phuc vu trich xuat va huin luyén dic trung

Lép So hrong Nhin

Ngwoi di  bdo 1,000 Pedestrian_crossing
sang duong

Nguoi di  bo 1,000 Pedestrian_waiting
dimg doi

Nguwoi di bd di 1,000 Pedestrian_walking
doc 1& duong

2.1.3.2 Xdc dinh ngwoi di by va dw dodn hanh dong ngwoi di by

V6i hinh anh thue t& (vi du hinh 2.6), sau khi x4c dinh nguoi di bo
v6i giai thuat ACF, két qua xtr Iy nhu hinh 2.11. Trong trudng hop nay,
rat nhiéu nguoi di bo xuat hién trong khung hinh, chiing t6i tién hanh
trich xuét ving quan tdm (ROI) thanh cac hinh anh doc 1ap dé tién hanh
du doan hanh ddng nguoi di by su dung mo hinh phén loai SVM (Hinh
2.11). Mdi hinh anh trong hinh 2.11 s& dugc trich xuat ddc trung va
cubi cung hé thong s& sir dung mé hinh phan loai SVM dé du doan
hanh dong nguoi di bd, dua ra canh bao phu hgp cho AV (Hinh 2.9)

105i5.15 WY
Hinh 2.11. Xéc dinh nguoi di bd va trich xut ving quan tam.
Do chinh xac cao nhat ctia qua trinh phén loai va du doan hanh
dong nguoi di bo véi tap dir liéu tai Bang 2.2 dugc thé hién tai Bang
2.3.
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Két qua thuc nghiép véi camera thuc té khi AV di chuyén trén
duong tdi thiéu dat 82%, cao nhat dat 97% va téc do xir 1y cua hé thong
dat 0,6 giay trén mot nguodi di bo duoc phat hign.

Bang 2.3. Ma tran dbi sanh két qua dv doan hanh déng ngudi di bo

Nguovidibd  Nguwoidibd Nguoi di bo

sang duong dimg doi di doc 1&
duong

Nguoi di bo 0.9796 0.0204 0
sang duong
Ngudi di bo 0.0612 0.9286 0.0102

ding doi
Nguoi di bo

di doc 1& 0.0102 0.0408 0.9490

duong

2.2 Bai toan nhan dang phwong ti¢n giao thong

2.2.1 Bai toan

Phét hién va nhan dang loai xe trong cac hé thong giam sat giao
thong, phan ludng giao théng c6 tinh tng dung cao. Cung vdi Sy phat
trién khoa hoc k¥ thuat thi nhu cau di lai va s6 luong phuong tién ngay
cang tang. Vi s6 luong phuong tién giao théng 16n va khong ngirng
gia ting nhu hién nay, da lam nay sinh nhiéu van dé trong viéc kiém
soat va giam sat, phan ludng phuong tién phuc vu quan 1y luu thong
dugc t6t hon. Bé giai quyét van dé nay, nhu cu dit ra 1a ap dung cac
hé théng tu dong dé kiém soat, giam sat va quan 1y mot cach hiéu qua
v6i do chinh x4c cao ma khéng can c6 sy tham gia cia con ngudi. Co
rat nhiéu giai phap duoc dua ra ddi voi mot hé thong giam sat va hd tro
ra quyét dinh trong quan ly giao thong théng minh (Intelligent
Transportation Systems - ITS) nhu: giai phap st dung cac sensor trén
cac phuong tién giao thong phuc vu doc dit liéu, giai phap sir dung két
ndi déng bo cac phuong tién giao thong trén nén tang mang internet
(internet of things),... Tuy nhién, nhiéu giai phap thuc té vin dang
dirng lai & cac dang mé hinh 1y thuyét do han ché trong viéc ché tao
thiét bi, bang thong duong truyén va chi phi trién khai Ién. Chinh vi
vay, viéc dé& xuit hé thdng tu dong nhan dang va phan loai phuong tién
¢6 d6 chinh xac cao théng qua phan tich, nhan dang hinh anh cta moé
hinh hoc sau 1a hét sic can thiét.
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2.2.2 Giai phap

Giai phap dé xuat bat dau véi viéc thu nhan hinh anh tir camera
giam sat trong ITS. Hinh anh thu thap duoc sir dung dé nhan ra cac ddi
tuong quan tim va xac dinh phuong tién van chuyén. C6 rat nhiéu
phuong phap dé phat hién phuong tién, nhung trong khuén khé noi
dung nghién ctru, chung téi tap trung vao cac mo hinh nhan dang thay
vi phat hi¢n phuong tién. Theo mac dinh, chiung t6i st dung mo hinh
phan doan ngir nghia dya trén kién trac CNN cua Segnet [51], [52]. Cac
phuong tién dugc phat hién sau d6 sé duogc trich xuét dé xac dinh cac
khu vuc quan tim (ROI). Khu vuc quan tdm la mot mau phuong tién,
tiy thugc vao phuong phap dé xuét, co thé sir dung mé hinh CNN ciing
nhu két hop voi ting dir lidu dé nang cao do chinh xac. Két qua nhan
dang duoc sir dung trong hé théng ITS dé canh bao cac phuong tién khi
di chuyén vao vach gigi han va tranh bi xir 1y vi pham.

Training samples
Input image

Data Augmentation Vehicle detection

Vehicle region
extraction

Vehicle
Madel of vehicles

Hinh 2.3 Kién triic tong quan
2.2.3 Thuc nghiém
2.3.2.1 Dit liéu thwe nghiém
Chung t6i da tién hanh thir nghiém trén co so dir liéu thyuc té vé cac
loai xe bao gom: xe mo 6, 6 to con, xe khach, xe tai dugc lay tir cac
tinh hudng giao thong thuc té. Hé thong camera duoc sir dung thu thap
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dir ligu phia trudc hoac ph1a sau cac phu’ong tién tham gia giao thong
va duoc thu thap tir cac bdi canh thyc té khac nhau trén cac tuyén
duong giao thong khac nhau. Tap dir ligu huan luyén duoc chia thanh 4
loai xe khac nhau, bao gém: mo to, 6 to6 con, xe khach, xe tai dugc mo
phong trong Hinh 2.10, v4i 8.558 hinh anh phuong tién. Tap di li¢u
dugc chia thanh 60% dé huan luyén va 40% con lai dé dénh gia nhu

trong Bang 2.4.

Bang 2.4. Dit liéu huan luyén

$6 lwong céc mau

Danh 3 Huin . . Kich thude
muc Tong Tve Panh gia

uyén
zge[néy 2673 1604 1069 128x128
Otdcon 2808 1685 1123 128x128
Xe khach 1640 984 656 128x128
Xe tai 1437 862 575 128x128

Bang 2.5. Téap dir lidu sau khi duoc tang cudong

Danh muc

S0 hrong céc mau

Xe may
O t6 con
Xe khach
Xe tai

16040
16850
17712
17240

2.3.2.2 Hudn luyén mé hinh CNN

Két qua thu dugc sau khi dao tao mé hinh CNN duoc thé hién nhu
sau:(i) Tham s6 bo loc: L(’)p tich chap dau tién st dung 64 bo loc, co
trong s ctia bo loc dugce thé hién trong Hinh 2.12:

Hinh 2.12. Cac gia tri trong s6 cuia b loc cua 16p tich chap dau tién.
Loép nay bao gém 64 bd loc kich thudc 7x7, mdi bd loc duge két ndi
v6i ba kénh dau vao hinh anh RGB.
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(ii) Két qua nhan chap: Hinh anh mau dugc dua vao mang thong qua
bd loc tich chap va dit liéu thu duogc hién thi cac thanh phﬁn khac biét
v6i hinh anh RGB ban dau véi cac két qua dic trung khac nhau, tao ra
nhiéu dic trung cua phuong tién. Gia tri dau ra cua tap hop chdp co
chira gia tiéu cyc, gid tri nay s& dugc chuin hoa bang diéu chinh tuyén
tinh. Pau ra cuia mot s6 10p dugc hién thi bén dudi, véi mau dau vao la
xe mo to.

@ W O © ,
Hinh 2.13. M6t s6 két qua cua tich chap tuyén tinh va hiéu chinh tuyén
tinh cho hinh anh dau vao 1a xe mé to. (a) Dau ra cua 64 1an chap & 16p
chap dau tién, (b) Gia tri hiéu chinh tuyén tinh sau 16p chap dau tién,
(c) Pau ra ciia 64 mau & 16p chap thir hai

2.3.2.3 Nhin dang chiing loai phwong tién

Dua trén két qua thuc nghiém, ba phuong phap khac nhau di duoc
danh gia trén cing mot tap dir licu mau nhu trong Bang 2.4. Cac
phuong phép bao gom: (i) Cac phuong phép truyén thong cia HOG va
SVM; (ii) Mang CNN; (iii) Mang CNN két hop véi ting cuong dir lidu.
Do chinh xac cua phuong phap HOG va SVM trén tap dir liéu mau 1a
89.31%. Chi tiét vé két qua nhan dang dugc thé hién trong Bang 2.6.

Bang 2.6. Bang dbi sanh két qua nhéan dang phwong tién giao théng sit dung HOG

va SVM
Xe may Xe con Xe khach Xe tai
1069 1123 656 575

#SL  TL(%) #SL TL(%) #SL TL(%) #SL TL(%)
Xemay 1029 9726 16 153 15 187 9 1.75
Otocon 25 236 989 9437 77 959 32 623

Xekhach 1 009 23 219 599 7460 33 642

Xe tai 3028 20 191 112 1395 440 85.60
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Do chinh x4c dugc danh gid cta phuong phdp CNN dua trén dir liu
géc dat dugc trung binh 90,10%, nhu dugc thé hién trong Bang 2.7.
Bang 2.7. Bang doi sanh két qua nhan dang phirong tién giao thong sir dung CNN

Xe may Xe con Xe khach Xe tai
1069 1123 656 575
#SL  TL(%) #SL TL(%) #SL TL(%) #SL TL(%)
Xemdy 1026 95.98 38 3.38 1 0.15 5 0.87
O to con 32 2.99 953 84.86 17 2.59 24 4.17
Xe khach 6 0.56 104 9.26 617 94.05 58 10.09
Xe tai 5 0.47 28 2.49 21 3.20 488 84.87

Panh gia do chinh xac ctia phuong phap CNN duya trén sy gia tang
dit liéu dat dugc trung binh 1a 95,59%, dugc thé hién trong Bang 2.8.

Bang 2.8. Bang dbi sanh két qua nhan dang phwrong tién giao théng sir dung CNN
va tdng cwong dir ligu

Xe may Xe con Xe khach Xe tai
1069 1123 656 575
#SL TL(%) #SL TL(%) #SL TL(%) #SL TL(%)
Xemay 1060 99.16 11 0.98 0 0 1 0.17

O td con 5 047 1057 94.12 8 1.22 13 2.26
Xe khach 0 0 41 365 645 9832 5l 8.87
Xe tai 4 0.37 14 1.25 3 046 510 88.70

Trong nghién cltu nay, ching t6i cling danh gia mé hinh CNN duoc
dé xuat theo mét cach tiép can truyén thong khac dya trén bo mé ta tinh
ning HOG va b phan loai SVM. Két qua so sanh duoc thé hién trong
Hinh 2.14.

I HOG +SVM
[ ourcNN
:] Our CNN with augrument data

Car Coach Moto Truck
Hinh 2.14. So sanh két qua gitra cac phuong phap HOG+SVM, mb
hinh CNNva CNN véi ting cuong dir liéu
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CHUONG 3. PHAT TRIEN KY THUAT HQC THiCH UNG
TRONG NHAN DANG POI TUQNG

3.1. Bai toan va giai phap téng quan

Nbi dung nghién ciru cia Chuong 1a d& xuat mot giai phap duya trén
hoc thich tmg bang mé hinh CNN. Phuong phap dé xuit s& tu dong cap
nhat mé hinh nhin dang méi thay thé mé hinh cii bang cach thu thap
cac tap dir liéu truc tiép trong qua trinh hoat dong binh thuong ciia mot
ADAS, tién hanh huin luyén, so sanh d¢ chinh xac va cap nhat mo hinh
méi. Nhiém vu cép nhat dir liéu tap trung vao cac mau dir lidu it giéng
v6i cac mau duoc hudn luyén trude d6. Muc dich cta giai phap nay 1a
cap nhat moé hinh boi mét mo hinh méi thich ing hon, dat dugc do
chinh x4c cao hon. Trong phuong phap hoc tip thich ung, hé thong
nhan dang c6 kha nang ty hoc va bd sung dit liéu, ma khong can céac
chuyén gia gan nhan dit liéu. Dic biét, v6i cong nghé luu trit truc tuyén
ngay cang phat trién, ha tang va giai phap duong truyén dit liéu trén cac
nén tang mai (5G, Cloud data,...) thi viéc litu trit, cap nhat dir liéu truc
tuyéns@ giai quyét cac kho khin ciia mé hinh dé xuit. Giai phap dé xuit
bao gébm 05 giai doan chinh:

(1) Phat hién va nhan biét cac ddi tuong voi do tin cay thép;

(2) Theo d&i cac ddi tugng trong n khung hinh trong céc tién trinh
tiép theo dé xac dinh chung co phai 1a d6i trong quan tim hay khong.

(3) Truong hop d6i tuong dugc nhan dang voi do chic chan cao:
gan nhin Positive (cung loai ddi twong) cho cac mau dit lidu twong ing
dugc phat hién v6i d6 chinh xéac thap dugc theo di (tracking) trong qua
trinh truée d6. Trong truong hop cac ddi tuong dwoc xac dinh khong
phai 1a d6i twong quan tim, tién hanh dan nhan 1a Negative cho tat ca
cac mau dugc theo ddi trong n khung hinh trudc do;

(4) Khoi tao mot tap dir licu huén luyén dua trén su két hop c6 chon
loc cua dit liéu dugc huan luyén trude d6 va dir liéu mai.

(5) Huén luyén lai va cap nhat mé hinh néu so sanh c6 do chinh xac
cao hon.

Tién hanh cac thi nghiém dé so sanh két qua ciia mo hinh dé xuat
moé hinh PDnet va mét s6 phuong phéap hién dai nhu AlexNet va Vgg.
Céc két qua thir nghiém chiing minh rang phuong phép dugc dé xuét
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cung Cép d6 chinh xac cao hon khi mé hinh tu hoc theo thoi gian. Mat
Khac, giai phap hoc tap thich img dugc dé xuat cé thé ap dung cho cac
mo hinh nhan dang truyén théng nhu mé hinh AlexNet va Vgg dé cai
thién do6 chinh xéc.

3.2 Kién tric téng quan cia hé théng

Y tudng chung vé hoc tap thich tng cho mé hinh nhan dang sir dung
cong nghé CNN dugc minh hoa trong Hinh 3.1. HE théng nhan dang c6
thé duogc &p dung cho cac loai dbi tuong khéc nhau.

Tuy nhién, dé thuan tién trong viéc phan tich phuong phap dé xuat,
chung t6i chi ap dung cho cic bai toan phan loai phuwong tién va bién
bao giao thong dé minh hoa cho giai phap dé xuat. C6 hai mé hinh
CNN duoc sir dung trong phuwong phép nay, mo hinh IONet dé phat
hién phuong tién va bién bao giao thong va mé hinh PDNet dé xac dinh
do tin cay va nhan dang ddi twong.

Camera

!

TONet Model
For datection ROI image

PDNet Model i
For recognition
Updating PDNet
model

Retraining PDNet

Hinh 3.1 M6 hinh téng quét ctia hé thong
M6 td van dé: Gia st rang chung ta d hudn luyén hai m6 hinh CNN
ban dau, IONet va PDNet. Trong subt hanh trinh trén dudng, ADAS sir
dung cac mé hinh dé nhéan biét phuong tién, bién bao giao thong va dua
ra quyét dinh phu hop. Tuy nhién, trong qua trinh x&r Iy va nhan dang,
c6 mot s truong hop hé théng nhan dién phuong tién va bién bao giao
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thong v6i do tin cay thap. Tinh hudng niy xay ra khi hé théng gap phai
dr liéu khong giéng voi tap dir liéu dugce dao tao hoac thong tin khong
day du. Dir liéu khong gidng voi dir lidu gdc va bi nhiu thuong do
khoang cach xa, phuong tién va bién bao giao thong bi che khuét boi
cic vat thé khac, bién bao bi cong vénh hoic mo, phuong tién di
chuyén trong diéu kién thiéu anh sang, mua, tuyét, do rung do chuyén
dong, v.v. Day 1a thoi diém dé bat dau hoc tap thich ung. Hé thong s&
I trit hinh anh ¢ diém tin cay thap (I0) va tiép tuc theo ddi (theo doi
tu tin) d6i twong. Quaé trinh theo ddi nham xac dinh cac truong hop: (i)
Mit ddi twong; (ii) Khong phai ddi twong; (iii) Xac dinh dugc dbi
tuong. Khi lugng dir liéu trong tap Positive Data va Negative Data du
16m, tac vu huin luyén lai m6é hinh CNN dugc xir Iy. M6 hinh duoc
huin luyén méi dugc chon va so sanh véi cac mé hinh da dugc huén
luyén truée d6, mo hinh tot nhat duoc sir dung dé cap nhat mé hinh
nhan dang cua hé théng. Qua trinh hoc tép thich Gng dién ra lién tuc
trong subt qué trinh lam viéc cia ADAS. Sau khi dugc cdp nhat, mo
hinh CNN mdi ¢6 thé nhan dang cac d6i tuong chinh xéac hon.

3.3 Két qua thuc nghiém

Mo hinh dugc thuc nghiém trén hé théng thiét bi c6 cdu hinh tuong
dbi thip, tuong (g voi cau hinh cé thé trang bi duoc cho cac phuong
tién xe ty 1ai trong thuc té, dwoc thé hién trong bang 3.1.

Bang 3.1 Céu hinh thiét bi

Thiét bi Cau hinh

CPU 13 3.6 GHz

GPU Geforce 1060 6 Gb
RAM 16 Gb

HDD SSD 160 Gb

Két qua thuc nghiém cho thiy c6 nhiéu thay ddi vé do chinh xac cia
mo hinh khi so sanh két qua nhan dang phuong tién va bién bao giao
thong cia mo hinh ban dau (PDNet-Vehicley, PDNet-TrafficSigno) va
md hinh dugce dao tao lai (PDNet-Vehicle;, PDNet-TrafficSign: va
PDNet-Vehicle,, PDNet-TrafficSign,) trong qua trinh hudn luyén lai
trén tap dit liéu Retrain (70% dir liéu dugc st dung lai tir m6 hinh huén
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luyén trude va 30% dir 1iéu thu nhan dugc tir qua trinh xéc dinh dd tin
cay bﬁng theo vét dbi tuong), dugc hién thi trong Hinh 3.8. Két qua
thuc nghiém ciing chimg minh mot s6 két qua thir nghiém cua céc
phuong phap duge dé xuat ciia chiing t6i va mot sé mo hinh 1y tudng
ctia phuong phép hoc siu, chang han nhu Alexnet va Vgg. Két qua ban
dau cho thdy mé hinh PDnet mang lai d6 chinh xac thip hon so véi mo
hinh AlexNet va Vgg. Tuy nhién, sau qué trinh hoc tap thich tng, mo
hinh PDnet mang lai d§ chinh xac cao hon so v6i mo6 hinh AlexNet va
Vgg ban dau (Hinh 3.9). Téc @ xur 1y ciia mo hinh AlexNet va Vgg
cham hon so véi mo hinh PDNet (Bang 3.22), do m6 hinh PDnet c6
kich thudc hinh anh dau vao nhé hon (64 x 64), trong khi mé hinh
AlexNet va Vgg co kich thudc hinh anh 16m (227 x 227 va 224 x 224).
Phuong phap hoc tap thich ung dwoc dé xuét cuia chung t6i cling
dugc ap dung cho cac mé hinh AlexNet, Vgg, két qua cho thay cic mo
hinh Adap-AlexNet;, Adap-AlexNetova Adap-Vgg:, Adap-Vgg: (sau khi
dugc dao tao lai) mang lai do chinh xac cao hon so vai AlexNetova Vggo
ban dau (Hinh 3.10). Két qua dugc minh hoa trong dd thi Hinh 3.9,
Hinh 3.10 cho théy bat ké md hinh nao dugc sir dung dé dao tao, qua
trinh hoc tap thich ing s€ cai thién mo hinh ban dau do dé mang lai do

chinh xac tiém can toi da theo thoi gian.
90 T

80

70
60+
50"
40+
30+

20

Vehicle Traffic sign

Hinh 3.8So sanh d9 chinh xac sau khi huan luyén lai mé hinh nhén
dang Phuong tién va Bién béo giao thong
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Hinh 3.9 So sanh két qua cua cach tiép can dé xuit cua chung t6i va cac
phuong phap khac

ROC of Vehicle recognitlon

. ROC of Traffic sign recogrition 1
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08 ——— AlexNet+Our method (AUC=0.96704) 03 ﬁ“:‘:;’cm;'imuc o2
VGGNel (AUC=0.93436) o _Vg(G Ni X (Adg‘_% gougg:; )
o — (AUC=0 ®
E 'GGNel+Our method (AUC=098654) n,; 07 ——— VGONel+Ou mellnd (AUC=0.99226)
9 06 2
] g 06
g 0.4 905
3 h
=
= 0.4
0.2
0.3
0 0.2
0 01 02 03 04 05 06 07 08 089 1 0 01 02 03 04 05 06 07 08 09 1
False positive rate False positive rate
(a) (b}

Hinh 3.10 So sanh két qua bang cach ap dung phuong phap hoc thich
ung cua chung t6i véi cdc phuong phéap khac

CHUONG 4. TOI UU HOA BQ SIEU THAM SO TRONG HQC
THICH UNG

4.1. Bai toan i wu siéu tham sb ‘

Trong giai doan hién nay, nghién cttu Ve tri tu¢ nhan tao n6i chung va
cac h¢ thong tu dong néi riéng dang tap trung vao viéc nghién ciru, xay
dung cac giai phap tdi vu héa cac mé hinh hoc may va cac tham sb cua
c4c mo hinh nay. Trong d6, ndi 1én hai xu huéng chinh 14 lya chon mé
hinh Model selection (CNN, ANN, LSTM , Segment,...) va lya chon
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tham s6 cia md hinh Model hyperparameters selection. Tuy nhién,
trong khudn kho cua luan vin nghién ctu, toi khong di sdu vao cac
phuong phéap lya chon mé hinh huin luyén ma tap trung vao cac mo
hinh CNN cu thé véi viéc t6i uu hoa cac tham sb ctia cic mo hinh nay.

Trong cac ndi dung nghién cttu cua Chuong 2 va Chuong 3, ta nhén
thay tat ca cac mo hinh CNN hién tai dugc huan luyén véi 02 loai tham
s6 co ban:

Tham s6 huin luyén (Optimization hyperparameters)

- Learning rate:

- Mini-Batch Size

- Number of Epochs

Tham s6 mé hinh (Model hyperparameters)

- Number of hidden units

- First hidden layer

- Number of layers

Tham s6 mé hinh quyét dinh su thay d6i ciia mo hinh CNN va trong
qué trinh huan luyén cia mot mo hinh CNN hau nhu khéng ¢6 sy thay
ddi. Vi vay, dé giai quyét bai toan thich tng vé giai thuat, tham sb ta di
tim cac giai phap t6i hoa tham sé huan luyeén.
4.2. Tong quan giai phap

Mo hinh huan luyén va giai phap dé xuét dwoc ké thira tir mé hinh
dugc dé xuat trong Chuong 3. Phuong phap dé xuat nay tao ra mot
dong gop moéi bang cach thay d6i khdi chirc ning Retrained PDNet
dugc minh hoa trong Hinh 3.1. Chtrc ning HyperNet dugc thém vao dé
cho phép tim kiém siéu tham sé cho mé hinh hudn luyén, giap cai thién
hiéu qua do chinh xac trong nhan dang. Siéu tham s6 thich hop duogc
tim kiém ty dong bang phwong phap Bayes. Phuong phap tong thé
dugc dé xuat dugc trinh bay trong Hinh 4.4
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Camera

Input images
- Detect interest objects
- Track objects
- Verify objects

Update Model —

elep palgg

‘ THEHHE %

HyperNet

Batch State
Controller

Training Data Validated Data

Optimize Weights

HyperParameter
Optimization

Buuin] sawesediadAn

[ha] [ha] [hs] . [ha]

Hyperparameter Optimized

Model Optimized

Hinh 4.4. M6 hinh dé xuat téng thé

Ta thy rang, dir liéu dugc thu thap trong qua trinh chuyén dong cua
ADAS lién tyc thay doi va 1am méi. Tuy nhién, cac tham sé Vé cau triic
ciia mo hinh CNN va tham s trong qua trinh huin luyén lai mé hinh
CNN khong c6 sy thay doi. Do d6 vé 1y thuyét, can phai thay doi kién
tric cia mo hinh CNN va cac tham sb huan luyén dé dam bao ring
chting phu hop vai tung tap dir liéu mai. Tuy nhién, giai phap hoc thich
g duoc d& xuat tap trung vao huin luyén lai mé hinh nhan dang, ké
thura su'thong minh’' ctia né tir mo hinh trude d6. Do do, viée tim kiém
va thay doi kién triic cia mo hinh CNN khong dugc dé xuét. Giai phap
s& tap trung vao viéc tim kiém cac siéu tham sé quan trong cia qua
trinh huan luyén, phu hop véi ting tap dit liéu méi dugc thu nhan.
4.3 Két qua thuc nghiém

C6 nhiéu thay d6i vé do chinh xac cia mo hinh khi so sanh két qua
nhan dang phuong tién va bién bao giao théng ciia mo hinh ban dau
(PDNet-Vehicleova PDNet-TrafficSigno) va mo hinh téi wu (PDNet-
Vehicle;, PDNet-TrafficSign: va PDNet-Vehicle,, PDNet-TrafficSigny)
dugc hién thi trong Hinh 4.11.
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I ccuracy of PDNet-Vehicle,. PDNet-TraflicSign,, model
[ | — of PDI ,+ PDNet-T Sign,, model A
[ Accuracy of PDNet-Vehicle,,. PONet-TrafficSign,, model

Vehide Traffic Sign

Hinh. 4.11. So sanh d6 chinh xac két qua nhan dang cia mé hinh
PDNet-Vehicle va PDNet-TrafficSign

Bang 4.17. Két qua ctia cac phwong phap d& xuat so véi cac phwong phép cia

chwrong 3
. Phwrong phap Phwong phip dé
Mo hinh dé xuit hién tai (%)  xuit & chuong 3 (%)
PDNet-Vehicley initial modety 51.77 51.77
PDNet-Vehicle; 62.30 60.58
PDNet-Vehicle; 69.98 68.41
PDNet-TrafficSigng (initial model) 70.46 70.46
PDNet-TrafficSign; 85.19 84.93
PDNet-TrafficSign; 92.90 90.36
AlexNet-Vehicleg imitial moden 66.14 66.14
AlexNet-Vehicleq 88.24 86.61
AlexNet-Vehicle, 90.75 90.40
AlexNet-TrafficSigny (nitial model) 67.05 67.05
AlexNet-TrafficSign; 88.78 87.73
AlexNet-TrafficSign; 93.51 92.55
Vgg-Vehieleonitial model) 71.46 71.46
Vgg-Vehicle; 93.11 92.42
Vgg-Vehicle, 94.78 94.14
Vgg-TrafficSignoinitial model) 70.46 70.46
Vgg-TrafficSign; 95.27 94.74
Vgg-TrafficSigns 95.53 94.74

biac biét, viéc ap dung thuat toan Bayes dé tim kiém siéu tham s va
mo hinh da lam cho d6 chinh xac trén cac mo hinh PDNet va AlexNet,
Vgg cao hon so v6i cac mé hinh tuong ty da néu trong chuong 3 khi
dugc danh gia trén ciing mot tap dit liéu. Két qua so sanh dugc thé hién
trong Bang 4.17.
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KET LUAN VA HUONG PHAT TRIEN

1. Két luan

Két qua nghién ctru dugc thé hién trong timg chuong cua luan an, da
dugc chimg minh va khing dinh thong qua cac cong trinh nghién ciu
dugc cong bd trén cac cac hoi thao, tap chi uy tin trong nudc va qudc
té. Luan an da hoan thanh co ban cac ndi dung nghién cuu theo myc
tiéu dé ra. Trong do, ndi bat 1a cac dong gop:

(1) Pi tim hiéu va khai quat hoa qua trinh hinh thanh, phét trién cia
tri tu€ nhan tao. Trong tung giai doan phat trién, tri tué nhan tao tuy da
gap nhidu nhitng khé khan, thir thach nhung di c6 rat nhiéu déng gop
cho sy phét trién ciia nhan loai. Dac biét noi dung nghién ciu trong
Chuong 1 di lam ndi bat vai tro nén tang khong thé thiéu cia cac giai
thuat hoc may truyén thong. Mic du chi giai quyét cac cong viée va bai
toan cy thé nhung chinh nho nhiing giai thuat can ban nay da gitp hinh
thanh va phat trién cac giai thuat hién dai vé sau.

(2) Trong ly thuyét vé hoc siu, ndi dung nghién ctru di khai quat
hoa su phat trién nhu nhanh chong cta cac ky thuat nhan dang ddi
tuwong. Mang hoc sdu nhan chap (Convolution neural network) da giai
quyét duoc nhiéu bai toan hoc bua trong thyc té, tao nén mot giai doan
phat trién méi cia tri tué nhan tao. Tuy nhién, cac ndi dung nghién ctru
cling da chi ra nhitng han ché bét cap cua mang hoc sau, dé tir d6 dua ra
¥ tuong va 1y thuyét vé mot mo hinh tri tué nhan tao tiém can kha ning
cua mot bd ndo con ngudi - Hoc thich tng.

(3) Noi dung nghién ctru cta chuong 2 da chirng minh cac ky thuat
co ban caa mang hoc sau. Thong qua cac thuc nghiém mé phong caa
thiét bi ADAS khi tham gia giao thong, da cho thay kha ning nhan
dang hiéu qua cia cac mé hinh CNN khi dugc huin luyén. Két qua
nghién cttu cia chuong 1a tién dé& dé xdy dung mot mé hinh téng thé
ciia mot hé thong ADAS c6 kha ning tu hoc va théng minh hon theo
thoi gian.

(4) Pong gop ndi bat cia luan an chinh 1a dé xuit mot mo hinh tong
thé cho giai phap hoc thich (mg. Thong qua hoat dong cia mo hinh
ADAS, da chitng minh kha ning tu hoc, ty nhan dang caa mot hé thng
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autorobot theo md phong hoat dong cua bo nao con ngudi. Cung vai sy
thich (mg va cap nhat dir lidu thuc té mot cach tu dong, giai phap dé
XUit con cho phép hé thong thay ddi, thich tmg véi bo siéu tham sd
(hyperparameter) huan luyén phu hop véi bo dit liéu thu nhan duoc.
Chinh nho su két hop d6, di tao nén mot mo hinh kha hoan chinh cho
giai phap hoc thich tng cta cac hé thong autorobot trong tuong lai.

(5) Thong qua qua trinh thyc nghiém cac ndi dung nghién ctru, tac
gia da thu thap va xdy dung duoc b dir lidu cua nhiéu dbi twong khac
nhau nhu: tap dit lidu thuc té ngudi di bo, tap dit liéu tu thé nguoi di bo,
tap dir liéu mot s bién bao giao thong, tap dir liéu vé phuong tién giao
thong. Cac tap dir liéu ndy duogc tac gia thu thap truc tiép trong qua
trinh di chuyén thyc té ciia xe oto hodc dugc thu thap tir cac video thuc
té tir internet.

(6) Tuy nhién, mic du da dat dwoc nhiéu két qua dang khich 18
nhung van con mot s6 vain d& can giai quyét nham hoan thién va ching
minh tinh hiéu qua ciia mo hinh hoc thich ang:

- S6 lwong cac dbi twong thuc nghiém con it, chua bao quat hét
nhiéu trudng hop d6i twong khac. S6 lwong anh trong cac tap dir lidu
chua nhiéu vi vay d6 chinh xac trong mé hinh nhan dang con thap.

- Mot sb gia tri tham sb phuc vy qua trinh huan luyén duoc dé xuat
mic dinh, chua dwoc ching minh gia trj mang lai hiéu qua cao nhat (Vi
du: gia tri s6 lugng anh N khi bat dau qué trinh huin luyén lai mé hinh,
ty 16 % dir liéu anh cua tap dir liéu trude dugc st dung lai cho huan
luyén mo hinh sau,...)

- Sb luwong cac tham s6 dugc dua vao dé téi uu hoa con it (06 tham
s6), va mién gia tri bo siéu tham sb chi mang tinh u6c luong thong qua
thuc nghiém, chua dwoc chitng minh cu thé khoang gia tri can tim
kiém.

2. Huéng phat trién

Mo hinh dé xuat da thé hién dugc giai phap trong hoc thich ung ciia
cac thiét bi ADAS, tuy nhién ta c6 thé nhan thy rang kha ning tiém
tang trong viéc tiép tuc nghién ciru va phat trién theo cac hudng:

- Mé rong cac dbi twong nhan dang nham da dang kha ning cua hé
thdng ADAS hoic phat trién thanh mot hé théng autorobot hoan thién
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c6 kha nang hoc thich thg moi doi tuong.

- Panh gia va tim kiém céc gia tri thich hop thay thé cac gia tri cd
dinh trong qua trinh huan luyén mé hinh hoc thich tng. Mé rong mién
tham s6 tim kiém nham gia tang kha ning lya chon cac tham sd phu
hop cho quéa trinh huan luyén lai mo hinh twong ung véi tap dir liéu
moi.

- Xay dung mot bo dir liéu hoan chinh, quy mé hon vai nhiéu loai
dbi twong phuc vu qua trinh huan luyén ban dau ciia mé hinh hoc thich
ung.



DANH SACH CAC CONG TRINH KHOA HQC DA CONG BO
LIEN QUAN PEN LUAN AN

1. Céc cong bo chinh

1.1 D.-P. Tran, N. G. Nhu, and V.-D. Hoang, "Pedestrian action
prediction based on deep features extraction of human posture and
traffic scene," in Asian Conference on Intelligent Information and
Database Systems, 2018, pp. 563-572.

12 D.-P. Tran, V.-D. Hoang, T.-C. Pham, and C.-M. Luong,
"Pedestrian activity prediction based on semantic segmentation and
hybrid of machines,” Journal of Computer Science and
Cybernetics, vol. 34, pp. 113-125, 2018.

1.3 D.-P. Tran and V.-D. Hoang, "Vehicle Categorical Recognition for
Traffic Monitoring in Intelligent Transportation Systems,” in Asian
Conference on Intelligent Information and Database Systems,
2019, pp. 670-679.

1.4 D.-P. Tran and V.-D. Hoang, "Adaptive Learning Based on
Tracking and Reldentifying Objects Using Convolutional Neural
Network," Neural Processing Letters, vol. 50, pp. 263-282, 2019.

15 D.-P. Tran, N. G. Nhu, and V.-D. Hoang, "Hyperparameter
optimization for improving recognition efficiency of an Adaptive
learning system", IEEE Access, vol. 08, pp.160569 - 160580, 2020.

2. Cac cong bo lién quan

2.1 V.-D. Hoang, V.-D. Dang, T.-T. Nguyen, and D.-P. Tran, "A
solution based on combination of RFID tags and facial recognition
for monitoring systems," in 2018 5th NAFOSTED Conference on
Information and Computer Science (NICS), 2018, pp. 384-387.

2.2 V.-H. Pham, D.-P. Tran, and V.-D. Hoang, "Personal Identification
Based on Deep Learning Technique Using Facial Images for
Intelligent Surveillance Systems,” International Journal of
Machine Learning and Computing, vol. 9, 2019.

2.3 Tri-Cong Pham, Chi-Mai Luong, Antoine Doucet, Van-Dung
Hoang, Diem-Phuc Tran, Duc-Hau Le, "Meta-analysis of
computational methods for breast cancer classification,"”
International Journal of Intelligent Information and Database
Systems, vol. 13, 2020.

2.4 V.-D. Hoang, D.-P. Tran, N. G. Nhu, and V.-H. Pham, "Deep
Feature Extraction for Panoramic Image Stitching,” in Asian
Conference on Intelligent Information and Database Systems,
2020, pp. 141-151.



