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LOI CAM ON

Dau tién, cho phép em gt 18i cdm on chan thanh dén thiy huéng din nghién
ctiu khoa hoc PGS.TS. V6 Nguyén Quéc Bao. Thay ludn huéng din em tan tinh trong subt
qua trinh thyc hién dé tai nghién ctiu khoa hoc. Thay da tan tinh chi bdo, gidp dd em giai
quyét cac vudng mac, kho khin dé c6 thé hoan thanh dé tai nghién ctiu khoa hoc nay.

Tiép dén, em xin giii 16i cam on dén thiy PGS.TS. V6 Nguyén Qubc Bio -
trudng khoa Vién Thong 2 di tao diéu kién va ho trg hoat dong nghién cifu khoa hoc. Va
cac Thay Co da va dang giang day tai trudng Hoc Vién Cong Nghé Buu Chinh Vién Thong
co s& TP. H6 Chi Minh da gitp em c6 nhiing kién thiic b3 ich d€ thuc hién dé tai nghién
ctfu khoa hoc nay. Kinh chiic cdc ciac Thay Co doi dao siic khoe, thanh dat va ngay cang
thanh cong hon nita trén con dudng su nghiép gido duc cia minh.

Ngoai ra, em xin giti 16i cAm on sdu sic dén tap thé phong LAB B02 da khong
ngai bd thdi gian, cong sic gitip d em thuc hién dé tai nghién ciu khoa hoc nay. Cubi
cung, em ciling xin cam on cac anh chi, ban be, gia dinh da luén quan tdm, dong vién va
gitip dd em trong sudt khoang thdi gian thuc hién.

Em xin chan thanh cdm on tit c4 moi ngudi!

Tp. H6 Chi Minh, thang 10 nim 2018.

(Sinh vién thuc hién)

Nguyén Hoai Nam
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Thuat ngu

Machine Learning: Mdy hoc hay hoc may.

Tensorflow: Thu vién ma ngudn md hd trg ting dung c6 lién quan dén hoc may,
mang than kinh nhén tao.

API: Application Programming Interface 12 phuong thifc két ndi gitta thu vién
va cac ung dung.

GPU: Graphics Processing Unit - Pon vi xt Iy d hoa.

Anaconda: Phan mém quén 1y géi, quan ly moi truong, thu vién khoa hoc bé
sung ho trg cho cac tng dung hoc may va khoa hoc dit liéu.

Training: Qua4 trinh huén luyén. Background: Anh nén. Foreground: Anh trudc.
Anchor: RPN xép khung khu vuc. ROI: Region of Interest - Viing quan tam. XML: Ngon
ngit ddnh diu mé rong. ID: Chi s6 nhan dién. FPS: Frame per second - Khung hinh trén

gidy.



Chuong 1

TONG QUAN

1.1 Tong quan vé Machine Learning

1.1.1 Toan canh

Hoc may (Machine learning)[|1], hay con goi la may hoc 1a mdt thudt ngtt dudc
gi6i cong nghé dudc nhic dén kha nhiéu trong thdi gian gan ddy. Hoc mdy tuong tu viéc
chiing ta "day" cho mdy mdc biét tu hoc héi va cip nhat kién thiic, d€ ching ngay cang trd
nén thong minh hon.

Machine Learning c¢6 kha nang nhan dién tu dong, dua ra nhitng du doan mo

hinh du liéu ma khong ca phai 1ap trinh tudng tan.

1.1.2 Lich st

Trudc nay, may moéc 13 nhiing thiét bi do con ngudi tao ra d&€ phuc vu mot muc
dich hoic cong viéc hay mot cong doan cu thé nao d6 trong mot quy trinh san xuat, gitp
ting ning suét lao dong, k& ca viéc thay thé cho con ngudi trong nhiing diéu kién 1am viéc
khéc nghiét va nguy hi€ém. V& co ban, cac mdy méc nay dugc 1ap trinh san dé chiing cif tu
hoat dong, va chi thay doi quy trinh 1am viéc khi ching ta thay doi chuong trinh hoat dong
cho ching ma thoi.

Y tudng vé hoc mdy da bat dau xuét hién ngay tif nhitng nim 50, 60 thé ky trudc,

sau khi con ngudi c6 dudc cic may mée tu dong. O ddy, cac nha khoa hoc mong mubn céc
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may moc ciing phai biét "ty cap nhat kién thic" d€ thong minh hon, phu hop vé6i diéu kién
va hoan canh mdi, thay vi ta phai loai bé chuong trinh cii d€ dua vao cic chuong trinh phan

mém khac.

1.1.3 Phan loai

Hoc mdy chii yéu dua trén 4 thao tdc: Phan loai/liét ké thong tin; du doan nhiing
su kién nhit dinh trén co sé cidc md hinh da dugc nhan dang; phat hién/nhan dang cic mo
hinh chua dudc biét dén va su phu thudc giita ching; phat hién su bt thudng va cac su kién
chua dudgc du doan.

Hoc mdy dudc chia 1am 4 ky thuat dién hinh:

1. Hoc may co giam sat

Hoc c6 giam sat (Supervised Learning)[3]. Pay la truong hgp cac may tu hoc trén co
s6 céac vi du. Diéu nay gidbng nhu cic hoc trdo nhan dudc tir khéa cho bai thi nghiém
va dudc yéu cau tim 15 giai. Dit liéu dau vao dudc st dung dé€ tim cdc mdi lién quan
nham giai quyét mot van dé cu thé. Néu xéac 1ap thanh cong mot md hinh, thi mo hinh

do6 dugc st dung trong cac trudng hgp tuong tu.

C6 thé néu ra céc vi du vé ting dung dang nay, nhu phat hién su qua tii, ca nhan héa

tuong tac, nhan dang giong noi, van ban, hinh anh, ...

2. Hoc may nura giam sat

Hoc ntta giam sat (Semi- Supervised Learning)[2]]. Trong trudng hgp nay, mdy moc
nhén dudc ca dif liéu ddu vao dudc gan nhan (tic du doan cac dif liéu tuong ung &
dau ra véi cac vi du cu thé), ciing nhu dit liéu dau vao khong dugc gan nhin (tdc doi
héi sap xép cho dit liéu du ra va tim kiém cau tra 15i).

Ki€u hoc may nay dudc st dung trong trudng hdp khi ma mdt co quan, t8 chic c6
qua nhiéu dit liéu, hoic khi cac thong tin khac biét dén mic khong thé sap xép cau
tra 10i cho mdi thong tin, doi hdi hé théng tu dé xuét cau tra 15i va c6 thé tao ra nhiing
mo hinh chung. Vi du vé ing dung dang nay c6 thé liét ké nhu: Nhan dang giong néi

va hinh anh, phén loai cac trang web,. ..
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3. Hoc may khong giam sat

Hoc khong giam sat (Unsupervised Learning). Trong trudng hgp nay, may moc khong
c6 “chia khéa" tra 18i va budc phai tu phan tich di liéu, tim kiém mo hinh va tim mbi
tuong quan c6 lién quan dé dua ra ddp an.

Kiéu hoc mdy nay khién ngudi ta lién tudng t6i cach hoat dong ctia bd ndo con ngudi:
B0 nio rit ra két luan trén co s quan sat tu phat va truc gidc. Thém vao dé, cling véi
su gia ting cdc tép dit liéu, két luan dau ra sé trd nén ngay cang chinh xdc hon. Vi du
vé ting dung dang nay nhu: Phan tich géi hang, phat hién su bat thuong, nhian dang

ddi tuong tuong tu,. ..

4. Hoc may tang cuong

Hoc tang cudng (Reinforcement Learning). Trong trudng hgp nay mdy moc nhan
dudc bo thao tdc va nhiing quy dinh dudc phép tir trude. Hoat dong trong khuon kho
d6, mdy moc tién hanh phan tich va quan sat két qua cac thao tac dé€ tu cip nhat va

dua ra nhiing két qua ngay cang t6t hon.

C6 thé so sanh ki€u hoc mdy nay véi hoc choi béng r6. Cac quy dinh vé budc chan,
16i hay bong ra ngoai san,...la khong thay d6i. Ngugc lai, cach ma mot doi bong
gianh diém (ngudi choi ném béng tit khodng cach xa, chay dén gan rd hay chuyén
béng cho ngudi choi khac) phu thudce vao quyét dinh tic thdi cia ngudi chdi. Vi du
vé ting dung nay nhu: Hoa tiéu (lua chon hanh trinh dua trén thong tin vé su gia ting

mat do giao thong trén duong), tro chai dién ti, robot hoc,. ..

1.1.4 Ij'ng dung [1]
e Cac dich vu tai chinh

Ngan hang va nhiing doanh nghiép hoat dong trong linh vyc tai chinh st dung cong
nghé Machine Learning v6i muc dich: x4c dinh 16i trong di liéu va ngin chin lia
ddo. Tur d6 sé biét dudc cic co hdi dau tu hodc thong bdo dén nha dau tu thdi diém
giao dich hgp ly. Tim hiéu, khai thac dit liéu d€ c6 thé tim dugc nhitng khach hang
dang c6 hd so rii ro cao hoic sit dung gidam sat mang d€ chi ro nhitng tin hiéu lira

dao.
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e Chinh phu

Céc t§ chiic chinh phi hoat dong vé an ninh cong dong hoic tién ich xa hdi s3 hitu
rit nhiéu nguon dit liéu c6 thé khai thac. Vi du, khi phan tich di liéu cdm bién, chinh
pht sé& ting mic do hiéu qua cia dich vu va tiét kiém chi phi. Machine Learning con

hd trg phat hién gian 1an va giam thiéu kha ning tréom cip danh tinh.

e Cham séc stic khoe

Machine Learning 12 1 xu huéng phét trién nhanh chéng trong nganh chim séc stic
khée, nhd vao su ra ddi clia cic thiét bi va mdy cam ting deo dudc st dung dif liéu
d€ ddnh gia tinh hinh stic khoe clia bénh nhan trong thdi gian thuc (real-time). Cong
nghé Machine Learning con gitip c4c chuyén gia y té xdc dinh nhiing xu huéng hoic

tin hiéu d€ cai thién kha ning diéu tri, chdn doan bénh.

e Marketing va Sales

Duva trén hanh vi mua hang, cac trang web st dung Machine Learning phan tich lich
stt mua hang, tf d6 gidi thiéu nhiing vat dung ma ban c6 thé sé quan tam va yéu thich.
Kh4 niing tiép nhan dit liéu, phan tich va st dung nhitng dit liéu d6 dé€ ca nhan hoéa
trai nghiém mua sam (hodc thuc hién chién dich Marketing) chinh la tuong tai cua

nganh ban 18.

e Giao thong
Hé thong gidm sat giao thong, dua ra du dodn tir d6 canh bao dén ngudi diéu khién
phuong tién lién quan dén cic van dé tiém tang thong qua dif liéu vé Iuu ludng xe,

tinh trang mit dudng, co s6 ha ting tai doan dudng phuong tién sap di qua.

Mady méc c6 thé t hoc dudc nhiéu thi, nhung khong phai 1a tit ca. Mic du kha ning hoan
thién hoc mdy 12 rat 16n, nhung cdng nghé niy van c6 mot sd han ché nhét dinh. Mot trong
nhiing han ché d6 1a may moc khong c6 kha nang tu duy sang tao va khong dua ra dudgc cac
du dodn, gia dinh néu thiéu dit liéu thich hop.

Ngoai ra, may mdc ciing khong thé thu nhan céc kich thich méi, chua dudc biét
dén, bdi mbi mot sy thay ddi dit liéu déu gay anh hudng dén cong viéc clia may moéc. Diéu
d6 c6 nghia 1a c6 thé giy dnh hudng (c6 chii dich hodc do nham 14n) dbi véi cac két qua

dudgc thé hién, thong qua viéc thay ddi cdc thong tin cung cip cho hé thong.
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1.2 Téng quan deé tai

1.2.1 Ly do chon dé tai

Trong bbi canh cudc “Cach mang cong nghiép 4.0” xuét hién ngly cang nhiéu
céc ting dung c6 lién quan dén Machine Learning (Mdy hoc), mot trong nhiing khia canh
lién quan dugc quan tdm la khoa hoc mady tinh n6i chung va xu ly hinh anh (hay Computer
Vision) néi riéng. Trong pham vi dé tai nay ta st dung thu vién Tensorflow trong viéc xu 1y
cling nhu nhan dang vat thé[4]], cic ddi tugng nhan dang dudc tdng hop. Tu hudng nghién
clfu nay phat trién thanh mot ing dung tra cifu thong tin vé thuc vat, cu thé 1a tir dién vé
thuc vat. Bén canh d6 dé tai nay sé gidi thiéu vé nguyén ly, cach thiic hoat dong cua thu
vién dugc st dung. Cliing vé6i quy trinh trong viéc huin luyén may hoc nhiing dbi tugng cu
thé.

Tinh hinh trong nudc:

e Ung dung tra ctfu ciy thubc Viét Nam clia nhém tic gia thuoc PHQG Ha Noi. Ung
dung nhén dang hinh 4nh 14 cdy thudc, tir d6 dua ra thong tin vé cong dung, cic dic
diém sinh hoc ctia cdy. Han ché vé kho dif liéu, chi nhan dién dudc mot b phan cay

thube.

e C0 sd dit liéu clia ctia nhém tic gia trang web botanyvn, téng hop thong tin vé khoa
hoc va ting dung tai nguyén Thuc vat Viét Nam. Ngoai ra con la mot thu vién mé
trang bi cho tt ca cac ddi tuong dic biét 1a hoc sinh nham nang cao hiéu biét va dem

dén nhitng diéu thd vi khéc trong thé gidi thuc vat.
Tinh hinh thé giéi:

e Ung dung Leafsnap ctia nhém nghién citu thudc dai hoc Columbia, theo dé, dién
thoai sé& chup lai hinh 4nh ctia chiéc 14, thong qua hé thdng nhan dién, thong tin dudc

hién thi sau d6 trén smartphone.

e C§ sd dit liéu téng hop Garden.org 1a noi tong hop luu trit thong tin vé cic loai thuc

vat, hoat dong nhu mdt thu vién mé vé thuc vat trén toan thé gidi.

Van de con han che:
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e Hé thong kho dit lidu ctia ing dung nay chua nhiéu, dong thdi ting dung chi phan biét

hinh dang dic trung ctia d6i tuong.

e Nhiing ting dung nay chua that sy tién 10i khi st dung. Cu thé, ngudi ding phéi biét

va nhap tén dbi tuong vao 6 tim kiém nhu truyén thong.
e Toc dd xit ly con chua han ché, do chinh xdc mang tinh tuong dbi.

e Chua dudc tap trung phat trién chiic ning xu ly hinh anh.

1.2.2  Giéi thiéu dé tai

Dé tai st dung thu vién Tensorflow bang ngon ngit Python d€ tién hanh nhan
dang dua trén dit liéu dé€ dudc huin lyén trudc do, thong qua camera, chuong trinh sé tién
hanh nhan dién d6i tugng ma camera quan sat dugc. Dii liéu vé thuc vat dugc huan luyén
trude do, tir d6 dua vao dit liéu da huin luyén, phan mém sé& dua ra du dodn cic dbi tuong

s€ nhan dang trong tuong lai.

1.2.3 Kha niing @ng dung cta deé tai

Tir dién thuc vat 1a mot trong nhitng ting dung thu vién Tensorflow trong viéc
nhan biét dbi tuong thuc vat. Tao ra Ung dung tra cfu thong tin nhanh chéng, day da va
chinh x4c.

Pham vi ting dung rong rii c6 thé ké dén 1 trong trudng hoc, trung tam dio tao,
nghién ctiu. P6i tugng hudng dén 1a hoc sinh gitp khoi diy dugc niém dam mé thuc vat,
ciing ¢6 thé 12 nhitng nha nghién cttu thuc vat, véi giao dién truc quan va nhanh chéng ¢

thé xdc dinh dudc dbi tugng mot cach nhanh chéng

1.2.4 Hudng phat trién cta dé tai

St dung trong céc tinh ning nhan dién, dua ra du doan tir dif liéu dudc cung cip
c6 thé nhan dang nhiéu dbi tugng khac nhau, mé rong thém kho dit lidu, gitip chuyén mén
hoa tinh ning nhan dang. Khong diing lai & tir dién thuc vat ma con c6 thé mé rong ra thanh

ti dién bach khoa vé6i co s dit liéu khdng 16. Ngoai ra con c6 thé st dung tinh ning nhin
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dang vat thé phat trién camera thong minh, giam sat canh bdo thdng tin cho ngudi ding
truc nhitng su viéc xdy ra trong tuong lai. Thém nita, khong chi st dung don 1€, tir dién
thuc vat con c6 thé duge dua vao cic ting dung hoc tp & cac mdn Sinh hoc, thuc vat, tu

nhién, ...lam phong phu thém cho cac tinh nang trong hé sinh thai ting dung gido duc.



Chuong 2

THU VIEN, MOI TRUONG

2.1 Tensorflow

Tensorflow 1a thu vién ma ngudén mé hd trd 1p trinh cac ludng dit lidu, dua trén
thu vién toan hoc, dung cho céc ting dung lién quan dén hoc mdy nhu mang than kinh nhan
tao st dung d€ nghién ciu va phat trién san phadm ctia Google.

Tensorflow con 1a mot "bd" phﬁn mém, mot hé sinh thai v6i muc dich phat trién
mo hinh hoc sau. Thu vién gdm cic cong cu hd trg xdy dung ciing nhu trién khai ing dung

cu thé, gom:

1. Tensorflow(API): Thanh phan nay ctia Tensorflow cung cip API dinh nghia mo

hinh, huin luyén mo hinh titu dit liéu dugc cung cap.

2. TensorFlow Serving: Thanh phan gitip trién khai mo hinh huin luyén truéc. Ten-
sorflow Serving c6 thé dé dang thay d6i tit mo hinh cii sang md hinh méi bat cif lic

nao.

3. TensorBoard: Thanh phan thi ba trong hé sinh thai 1a Tensorboard. Hd trg trong

viéc phan tich, hinh dung va sita 16i do thi Tensorflow.

2.2 Nhan CUDA

CUDA (Compute Unified Device Architecture) 1a dong co tinh toan trong cac
GPU cia hang NVIDIA. Ngudi dung cai dit cac thuat toan chay trén GPU. Kién tric CUDA

15
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hd tr¢ moi chiic ning tinh toan thong qua ngdn ngit C. Cac GPU cua NVIDIA dudc trang
bi kién trdc tinh toan song song CUDA, bao gdm ca trinh diéu khién thiét bi CUDA vén

dugc nhiing bén trong trinh diéu khién thiét bi dd hoa do NVIDIA cung cip.

Device-level APls Language Integration
A hl
Applications Applications Applications Applications
Using DirectX Using OpenCL Using the Using C, C++, Fortran,
CUDA Driver API Java, Python, ...
HLSL 1' OpenCL C C for CUDA : C for CUDA |
Compute Shaders | Compute Kernels Compute Kernels | Compute Functions |
DirectX OpenCL C Runtime
Compute Driver for CUDA
| ©)
CUDA Driver prx(sa) (9|
CUDA Support in OS Kernel @
CUDA Parallel Compute Engines @
inside NVIDIA GPUs

Hinh 2.1: Ciu tric nhan CUDA

Trong dé tai nay, thong qua nhan CUDA dé€ thuc hién tinh toan trong phuong

thic nhan dang dbi tuong.

2.3 BO du liéu training

Tensorflow cung cAp md hinh nhan dang vt thé c6 thé hiéu 12 budc tién xi 1y,
phan loai dic trung cta cu tric mang than kinh. D6 12 bo dit liéu CoCo.

Mot trong nhiéu thanh phan quan trong nhit trong hoc sau 1a bo dit lidu, bo dit
lidu tot s& déng gép vao mo hinh 1am ting do chinh x4c cao. CoCo nhu 1a mét thu vién cung
cAp thong tin vé bo dit liéu dudc chudn bi trudc chia dit liéu vé cdc anh nén lién quan dén
cudc song thudng ngay, nhiing d6i tuong nay dudc phan biét, gan nhin dé€ phan biét. Trong
qua trinh training, thong qua bd dit liéu dugc st dung, chuong trinh c6 thé loc ra dudc anh

nén va dé dang tach riéng d6i tuong, gitip do chinh xdc trong viéc nhan dang dudc ting 1én.
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2.4 Thiét lip méi truong

CUDA Toolkit cung cip mdi trudng phat trién ting tdc hién thi GPU. Véi CUDA
Toolkit, c6 thé phat trién, tdi wu hda, trién khai ting dung trong xi 1y 4nh va video.
Cai dit méi trudng 1am viéc v6i Anaconda. Tai day, phan mém Anaconda gitip

ngudi dung quan ly moéi trudng, cac goi thu vién li€n quan trong chuong trinh nhan dang.



Chuong 3

NGUYEN LY

3.1 D6i twong nhan dang

3.1.1 Thu thap hinh anh

Déi tugng nhan dang trong dé tai nay dugc luu trit dusi dang hinh anh, hinh 4nh
clia cic d6i tuong sé dudc phan loai thanh 2 nhém: d6i tugng nhan dang va anh chifa d6i
tuong.

Tensorflow can s6 lugng anh rat 16n d& qua trinh nhan dang c6 thé dién ra chinh
xdc nhat, dé€ viéc nhan dang tré nén manh mé hon, qua trinh training anh nén c6 nhitng dbi
tuong ngau nhién, trong nhiing d6i tuong can nhan dang. Pong thdi, can phai da dang vé
background véi nhiing diéu kién vé 4nh sang hay do tuong phan.

Téng s6 anh tuy thudc vao s6 ddi tugng tién hanh nhan dang, tbi thiéu cho mot
dbdi tugng 12 50 anh, téng s6 anh dudc chia 12 20% cho anh ddi tuong va 80% con lai cho
background.

Trong pham vi dé tai, c6 300 tAm anh clia dbi tugng dugc trainig, giéi han nhan
dang 3 d6i tugng chinh 1a: Ca chua, Dua leo va Khoai tay. Nhiing quy dinh vé kich thuéc
anh, dung lugng sé a4nh huéng dén qua trinh training. Cu thé dnh c6 kich thudc 16n, dung

lugng 4nh cao s& mét nhiéu thdi gian trong giai doan training.

18
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Hinh 3.1: Hinh anh cho qua trinh training

3.1.2 Gan nhan

Hinh 4nh sau khi dudc tap hgp, budc tiép theo 1a gdn nhin, hay xdc dinh d6i

tugng nhan dién.

Hinh 3.2: Gan nhén cho ddi tugng

Sau khi gdn nhén cho céc d6i tugng, mdi 1an gan nhan va luu tiing anh, sé& c6
mot file .xml dudc tao ra, file nay déng vai trd mot trong nhiing thanh phan ngd vao qua

trinh training (file TFRecord).

3.2 Tao bang do cac nhan va cau hinh training

3.2.1 Ban dd nhan

Ban d6 cac nhan cho chuong trinh training biét dudc tiing d6i tuong dugc dinh

nghia theo tén va sd id.
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item {
id: 1
name: ’cucumber’
}
item {
id: 2
name: ’‘potato’
}
item {
id: 3

name: ’'tomato’

File labelmap c6 phan md rong 1a pbtxt. Dy 1a phan md rong ctia Protocol Buffers. Day 1a
chu tric dit liéu ngdn ngit tuong tu nhu xml nhung véi tdc dd nhanh hon, dung lugng nhd,

dé dang bd sung thém cac trudng ma khong pha vd cu tric 16p.

3.2.2 CAu hinh training

M6 hinh CNN

CNN 1a mot thuét todn d€ tim kiém vat thé trong anh. Thuét todn nay sé& c6 dau
ra 12 nhitng diém khép hoic khong khép véi vat thé ban dau.

Qua trinh nhan dang dién ra nhu sau:

e Bit dau v6i y tudng chia anh c6 chia dbi tuong thanh mot mang 1usi chong chéo

nhau.

e Tién hanh dua 1an ludt tiing manh 4nh da chia vao mang no-ron, vi c6 cling trong sb
ma dau vao khac nhau nén dau ra khac nhau. Muc dich nay 12 tim kiém nhiing phan
nho dic biét clia biic &nh. Trong mdt biic 4nh 16n, ta khong thé tim ra vat thé. Giai
phap 1a tach anh ra dé tim cac chi tiét cAu thanh nén 4nh bdi vi vat thé nam bat ki chd
nao trong anh van 12 vat thé d6. Vat thé & géc hay & giita 4nh, van c6 ddy di cic chi

tiét nhu thé. Dit liéu ngd ra dudc luu trit thanh mang cho tiing manh.
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e O ngd ra nhan dugc chudi mang rit 16n, can phai giam di kich thudc ctia cic mang
nay. D€ giam chiéu clia mang, st dung thuit toan tich loc. Vi mdi 6 tréng 2x2 clia

mang gid tri, chi luu lai gid tri 16n nhét - dic trung rd rang nhit ctia anh.

e Sau khi c6 dudc chudi mang dudc tach loc.Tién hanh két ni tat ca dic trung d6 lai
tao thanh Fully-connected Neural Network - mang noron két nbi hoan chinh. Gia tri
clia mang mdi sé ding 1am dau vao cho mang noron phian nhém dé€ tim ra két qua
cudi cuing. Két ndi mang giébng nhu khi tim dudc tay, chan, dau, ta cin lap ghép lai
thanh 1 nguoi hoan chinh. Vi phuong phap nay khong phu thudc vao vi tri cia vat
thé trong 4nh, ma phu thudc vi tri tuong d6i clia cdc chi tiét dic trung v6i nhau, nén
du dbi tugng & vi tri nao ciing sé nhan biét dudc.

Outputs
Fully-connected

Convolution MNeural Network

Input Image

- ey )
Jll;ﬂ & A Mox Pooling
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Hinh 3.3: Nhin dang bing CNN

Qua trinh nhan dién d6i tugng 12 mot chudi cac budc: tich chap, gidm mau va
két ndi mang hoan chinh.

Khi giai quyét vin dé thuc té, nhiing budc nay c6 thé dugc két ndi rat nhiéu lan.
Ban c6 thé ¢6 2, 3 thim chi 10 16p tich chap. Ban c6 thé chén gidm mau vao bat ci vi tri
nao ban mudén. Y tudng la bat dau tir anh 16n, ting budc modt ching trich xuét dic trung,
giam chiéu d€ c6 két qua cudi cung. Cang nhiéu budc tich chiap, mo hinh cang c6 thé nhan
dién dac trung phic tap.

Viéc ¢6 nhiéu 16p tich chap gitip ta tim dudc cac dic trung nhd hon ciia vat thé.
Gio chiing ta nhan dién céc chi tiét vat thé. Nhiéu 16p tich chap hon nita gitip ta nhan dién
cac chi tiét nho hon. C tiép tuc nhu thé, ta c6 thé tim vat thé bang cach tim dic trung &
cAp do6 phan ti. Ciing gidng nhu nhin dién dbi tuong qua phan ti (tudng tuong nhu vay),

hau hét cic con s6 trich xuét tif hoc mdy 1a nhiing dic trung ma c6 thé con ngudi khong
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hinh dung dugc, nhung mdy tinh lai biét dudc. Ngudi ta thudng coi d6 12 hop den than ki
ctia hoc mdy. Hién nay, ciing da ton tai mot sd hé thdng nhan dién anh tt hon con ngudi.
Vi nhan dang & cAp do nhd hay rat nhd, nhin dién gitta ga hay chd, giita 6 to
hay xe mdy déu s& c6 mot sd qud trinh tach loc dic trung gidng nhau. Nén mang nd - ron
dung dé phan biét dong vat c6 thé dudc tai st dung (transfer learning) dé phan biét xe co,

cac loai hoa, do vat... va chi can tinh chinh trong s6 cia mang 6 nhiing 16p cudi cung.

Max Max pooling
Stride’ pooling pooling

Hinh 3.4: Mang lu6i CNN trong thuc té

Mo hinh Faster R-CNN

Faster RCNN 12 mot thuit todn dé tim kiém vi tri cia vat thé trong anh. Thuat
to4n nly sé c6 ngd ra la nhitng hinh hdp, cling véi vat thé bén trong hop d6. Phién ban dau
tién cua Faster RCNN la RCNN, véi nguyén ly kha don gian.

Téc gia stt dung mot thudt toan goi l1a selective search dé dua ra cic bounding
boxes, hay con goi 1 region proposals, chita cdc viing ¢ thé c6 vat thé & trong. St dung cac
mang di dugc huin luyén sin dé tinh todn feed-forward céc regions thu dudc convolutional
features ctia mdi region, sau d6 huin luyén SVM dé xac dinh dudc vat thé ndo dudc chia
trong region proposal d6. St dung Linear Regression dé hiéu chinh cdc gia tri ( vi tri cdc
dinh) cta region proposer

St dung cdc mang huin luyén sin dé feed-forward céc region proposals, sé ton
nhiéu thoi gian bdi v6i mdi anh thuat toan selective search sé cho ra hang nghin region
proposals. Ta sé chi feed-forward mot 1an ddi véi anh gbc, thu dudc convolutional features
cua anh dé. Vi du v6i mot hinh anh ¢6 kich thude 600x600x3, ta sé€ thu dudc convolutional
features vé6i kich thuéc 37x37x512. Kich thudc clia features bi gidm nhd khoing 16 lan.

Dua vao kich thudc cuing vi tri clia cac region proposals dbi v6i anh gdc, ta sé tinh todn
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dudc vi tri cua region proposal trong convolutional features. Stta dung gia tri convolutional
features cua region proposal, ta du doan dudc vi tri cac dinh cua bounding box ciing nhu
vit thé nam trong bounding box 1a gi.

Dbi véi Fast RCNN , do chia sé tinh todn giita cic region trong anh, tbc do thuc
thyc thi ctia thuit todn da dudc gidm tit 120s mdi dnh xudng 2s. Phan tinh todn giy ra
nghén chinh 12 phan dua ra cic region proposal dau vao, chi c¢6 thé thuc thi tuan tu trén
CPU. Faster RCNN gii quyét vin d& nay bing cach st dung DNN dé€ tinh todn céc region

proposals nay.

RPN

RPN gidi quyét cdc vin dé vé thdi gian thuc thi bing cich huin luyén mang
neural network dé ddm nhan thay vai trd clia cac thudt todn nhu selective search vén rat
cham chap.

Mot Region Proposal Network nhan dau vao la dnh véi kich thu6e bat ki va cho
dau ra 1a region proposal (tap vi tri ctia cac hinh chit nhat c6 thé chiia vat thé), cling v6i xdc
suét chifa vat thé ctia hinh chif nhat tuong ting. Faster R-CNN gdm c6 2 mang chinh:

Mang dé nghi khu vuc(Region Proposal Network) tao ra khu vuc dé nghi ca
mang st dung khu vic nay dé€ nhan dang vat thé. Diém khac biét chinh & day véi Fast
R-CNN Ia sit dung selective search d€ tao khu vuc dé nghi. Thoi gian thiét 1p ngin hon l1a
selective search khi ma RPN chia sé phan 16n buéc tinh todn véi mang nhan dién vat thé.
RPN xép hang khu vuc khung (goi 12 anchors) va dé nghi mot cdi chita vat thé. Anchor
dong vai tro quan trong trong Faster R-CNN. Anchors trong khung, trong ciu hinh mic
dinh cua Faster R-CNN c¢6 cai anchor

Ngd ra ciia RPN 1a mot nhém cac khung, sé dudc kiém tra, phan loai, dugc hoi
quy dé tim céc vat thé chinh xac. D€ chinh xédc hon, PRN sé du doan, anh nén va dnh trudc
va loc anchor.

Phan loai background va foreground: Pau tién 1a 1iy bo dit liéu, bo dif licu
training 13 nhiing anchors 14y tif tién trinh tru6c d6 va nhiing ving thuc dia. VAn dé can
giai quyét 1a st dung khung thuc dia d€ gan nhan cic anchors. Y tuéng co ban I gan nhan

nhiing anchor viing chong chéo cao hon 1a foreground, thip hon 1a background. Cau hoi
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thd 2 & day 1a dic tinh clia cac anchor 12 gi Mdi vi tri trong ban d6 dic tinh ¢6 9 anchors,
mdi anchor c6 2 nhin (background va foreground). Néu ban d6 dic tinh c6 18 anchors va

dua vao ham hoi quy logic, sé du dodn dudc nhan.

Lugc bo ROI

Sau khi c¢6 dugc vung dé xuét véi nhiéu kich thuée khac nhau, kich thuée khac
nhau gy khé khiin cho viéc xi Iy. Do d6 can phai dua cic dic trung vé ciing mot kich
thu6c. Lugc bé ving quan tim diéu chinh kich thudc cac diém dic trung vé mot kich thuée
chung, dong thdi ngd ra ciing theo kich ¢d clia ngd vio.

Cudi cling s€ dua cac ngod ra vao cac mo hinh phan loai hodc hoi quy.

3.3 Training

Qua trinh huin luyén st dung mo hinh nhén dang vat thé dudc tién hanh véi cic
file ngd vao quy dinh vé kich thudc, dung luong, s6 lugng nhan dang, s6 luong d6i tuong

st dung trong training, cac ti so hoc, ...

3.3.1 Kbhdi tao tai nguyén

Chuong trinh training dugc khdi chay trén moi trudng da dudc cai dat, chuong
trinh s&, khdi dong lan lugt cac thanh phan phan ciing lién quan. Lic nay, CPU va GPU sé

lam viéc, nhan cuda trong GPU sé hoat dong trong subt qu4 trinh training.

B C - python train.py ~logtostderr —train_ / ~-pipeline_config_path=training/faster_rcnn_inception v2_pets.co..  — O X

Hinh 3.5: Khéi dong tién trinh training
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Thong tin vé GPU sé& dudgc hién thi chi tiét trong qud trinh khéi chay tién trinh
nay gdm tén, dung luong dit liéu con tréng cho qua trinh. Trong dé tai, si dung GPU
Gerforce 920MX, va dung lugng trong 1.6 GiB/2 GiB.

3.3.2 Théng so6 huin luyén

Sau khi hoan thanh viéc khdi tao cdc tai nguyén phuc vu cho qua trinh training.
Tiing budc (step) sé dudc hién thi khi hoan thanh, ngoai ra con c6 thong tin vé mat mat

(loss), thai gian hoan thanh 1 budc training.

Hinh 3.6: Tién trinh training

Mbi buéc training sé dudc ghi lai thong tin vé sy mat mat, gia tri ny sé gidm
dan trong tién trinh hu4n luyén. Trong qu4 trinh hu4n luyén nay trén mo hinh training Faster
RCNN, gia tri loss ban dau 1a 3.0 va nhanh chéng gidm xuéng 0.8 & nhiing budc tiép theo,
gia tri chudn cho tién trinh nay 12 0.05. Khi nay ta c6 thé két thiic qua trinh training. Gi4 tri
loss quy dinh sb budc trong qud trinh training, thdi gian training lién quan dén kich thuéc,
dung lugng anh va s6 budc huin luyén.Ngoai ra, phan ciing (CPU va GPU ciing anh hudng

rit nhiéu dén thoi gian training.

Gia tri mat mat
Gia tri mat mat (loss) két qua tinh toan trén viéc huin luyén va xac thuc. Khong
nhu gia tri chinh xdc, mit mat khong phai 1a phan trim. Gid tri mAt mat cang 16n, md hinh

cang tot.
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Cong thiic tinh gia tri mat mat dugc biéu dién nhu sau:

L(w) = Z(y — Tw)? (3.1)

Ham s6 £(w) dugc goi 1a ham méat mat (loss function). Ching ta ludén mong
mudn rﬁng su mat mat (sai s6) 12 nhé nhét, diéu d6 dong nghia vé6i viéc tim vector hé s6 w
sao cho gid tri cila ham mat mat nay cang nho cang t6t. Him mét mat tra vé mot sb thuc
khong am thé hién su chénh 1éch gitta hai dai luong: 7, label dudc du doan va y, label ding.

Khi y 1a mot dai lugng rdi rac chi nhén gia tri trong mot tap label hitu han r6i rac nao do.



Chuong 4

KET QUA

4.1 Panh gia két qua

Sau qud trinh training, thu dugc cdc thong tin huin luyén trong tiing budc, véi
s6 luong d6i tuong nhan dang trong pham vi dé tai nay 1a 3 thi s6 budc thuc hién trong qua
trinh huin luyén 1a 40000 budc, thdi gian trung binh cho mdi budc 1a 1.6 gidy, tdng thai
gian cho toan bd qua trinh training udc tinh 13 17 gid (hé thdng training dung Intel Core i3
6th gen, va GPU Geforce 920 MX).

Hinh 4.1: Giao dién nhan dang

27
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S6 d6i tuong | S6 budc (step) | Thai gian (gidy) | Mat mat (loss)
3 40597 1.6 0.03

Bang 4.1: Két qua training

S6 dbi tuong

S6 budc (step)

Thai gian (gidy)

Mt mat (loss)

10

90000

1.6

<0.05

Bang 4.2: Két qua udc lugng

Udc lugng

D6i véi nhan dang 10 doi tugng thuc vat thi thoi gian udc lugng 1a 22 gid, véi

s6 budc 12 90000 (steps), van duy tri trung binh 1.6 gidy cho mdi budc huin luyén.

4.2 Han ché

Thoi gian trong qua trinh huin luyén kh4 12 dai (trung binh 1.6 gidy) cho mdi
budc. Nguyén nhan 12 do kich thudc dnh va kha ning phan cing. Van dé nay sé anh hudng
rit 16n khi 4p dung vao hé théng nhan dién 16n hon, doi héi can phai cé md hinh huin luyén
tot, ciing nhu 12 t6i wu héa cho tién trinh training.

Téc do khung 4nh trén giay (FPS) con rat thip, khong thé chay ting 1én dudc
ddi v6i kha ning hién tai ctia phan cing. Do d6 hinh 4nh trong liic nhan dang c6 hién tugng
rung, giat. Mot phan nguyén nhan ciing do do phan gidi cia camera trong qua trinh nhan
dién do st dung camera webcam nén khong thé tranh khdi 16i nay. Mot phan nguyén nhan

khdc 1a do tinh tré trong hé théng nhan dang.

4.3 Hudng mé rong de tai

Theo xu huéng ngay nay thi céc thiét bi di dong trd nén rat phd bién, khi ma su
tién 1gi dugc dua l1én hang dau. Tir d6 mé ra hudng phat trién cia dé tai, tir dién thuc vat sé
dugc dua 1én thiét bi di dong, gitip mot phan nao d6 tbi uu dudge kha ning tién dung ctia dé

tai.
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Déi véi cac thiét bi di dong hay cac hé thdng nhiing, ta ding dén thu vién
Tensorflow Lite do han ché vé bo nhé thiét bi va kha ning xt Iy bi han ché.

M0 hinh st dung d€ training ciing s& khdc di, mo hinh dudc cung cip phd bién
hién tai 12 Mobilenet - Inception dudc Google cung cip. Hé thong chay trén thiét bi di dong
sé tré nén gon nhe hon, tc do dugc cai thién hon, do chuong trinh phai ddm bao chay dudc
trén phan 16n céc thiét bi. Tuy nhién sé han ché vé do chinh xdc ciing nhu 1a s6 luong d6i
tuong nhan dién. Tu dién thuc vat sit dung ngay trén thiét bi di dong hiia hen sé ti wu chic

ning, phat huy nhiéu vu diém dic trung vé téc dd, tinh chinh xac va do tién 10i.



Chuong 5
KET LUAN

Vi viée st dung mdy hoc trong k¥ thuat xi 1y 4nh vao dé tai tir dién thuc vat
viéc tra ctiu thong tin ctia d6i tuong trd nén nhanh chéng va tién 1¢i hon, ddp ting dugc nhu
cAu ngudi st dung trong thdi dai hién nay khi ma tdc dd dudc yéu cau ngay cang git gao
hon.

Ngay nay, ngudi ta van tiép tuc nghién ctiu va phat trién cic tng dung tra cifu
két hop nhiéu cong nghé hién dai: mdy hoc hay tri tué¢ nhan tao... G6p phan nang tam vai

trd ctia khoa hoc cdng nghé 1én tam cao méi.

30
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