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LOI CAM ON

Trong bai bao cdo chuyén dé ndy, ching em xin guri 16i cam on sau sic
va 1ong biét on chan thanh dén nhitng ngudi da dong gop va hd tro chung em
trong qua trinh nghién ctru va viét bai bao co nay.

Pau tién, chung em mudn bay to 10ng biét on dén giang vién hudéng dan
cua ching em, théy Pao Nam Anh. Sy tin tim va kién thirc siu rong cua théy
da gitip dinh hinh va chi dan cho chiing em trong qua trinh nghién ctru. Nhiing
y kién xay dung va huéng din cta thay di cung cap cho chiing em mot co s
vitng chic dé phat trién ¥ tuéng va trién khai nghién ctru ctia minh.

Chung em ciing mudn giri 10i cam on dén cac thanh vién trong ban giang
day va cac chuyén gia da danh thoi gian dé doc va danh gia bai bao cdo chuyén
dé cua chiing em. Sy danh gia chuyén mon va phan hoi xay dung tir thay co da
gitip chiing em nam bat nhitng khia canh quan trong va cai thién chit luong cua
bai viét.

Mot 1an nita, chiing em xin chan thanh cam on tat ca nhiing ngudi da
dong gop va hd tro ching em trong qué trinh nghién ctru va viét bai bao cdo
chuyén dé nay. Sy gitip d& ctia cac ban da 1am cho duy 4n nay tro thanh hién thuc
va mang lai nhitng két qua ma ching em tu hao.

Chiing em xin chan thanh cam on!
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PHAN MO DAU

Trong ky nguyén sd, xtr Iy anh déng vai trd nén tang trong nhiéu linh vuc
cong nghé tur thi giac may tinh, nhan dang ddi tuong cho dén thiét ké d6 hoa.
OpenCV (Open Source Computer Vision Library) 1a mdt thu vién manh mé,
cung cip bd cong cu toan dién dé thao tac va xtr Iy hinh anh, giap ngudi hoc dé
dang tiép can va thuc hanh cac k¥ thudt co ban. Dé tai "V& va T6 Mau Hinh
Hoc Co Ban" duoc lya chon nham muc dich lam quen va nam viing cac ham co
ban trong OpenCV dé v& (Draw) va t6 mau (Color) céc hinh hoc co ban nhu
duong thang, hinh chir nhat, hinh tron, elip, va da giac. Dé tai nay khong chi 1a
bai thuc hanh k¥ thuat, ma con la budc khoi dau quan trong dé hiéu ro cach
OpenCV thao tac trén ma tran anh, tir d6 tao nén tang vimng chic cho viéc tiép
can cac thuat toan xtr Iy anh nang cao hon.

B4o cdo nay sé& tap trung vao viéc thuc hanh va cing cb kién thirc vé hé
mau BGR ma OpenCV st dung, cling nhu cach thure thao tac véoi cac kénh mau
dé tao ra cac hiéu ung t6 mau va gradient. Noi dung chinh s& trinh bay chi tiét
qua trinh st dung cac ham v€ hinh co ban, thém text véi cv2.putText(), va ing
dung sang tao céac k¥ thuat da hoc dé xay dung cac hinh anh phuc tap. Cu thé,
san pham tryc quan dugc tao ra s& bao gém tranh phong canh don gian, va céc

thiét ké logo/biéu tuong chuyén nghiép, c6 kém theo hiéu tng vién cho text.



CHUONG 1: TONG QUAN VE XU LY ANH

1.1 Pinh nghia va muc tiéu cia xir ly 4nh
1.1.1 Dinh nghia

Xt Iy Anh (Image Processing) 13 mot linh vuc thudc khoa hoc may tinh
va k¥ thuat, chuyén thuc hién cac phép toan va thuat toan trén hinh anh k¥ thuat
s6 (Digital Image). Muc dich chinh 14 bién d6i, cai thién chat luong anh hodc
trich xuat thong tin c6 ¥ nghia tir anh.

Qua trinh xir 1y 4nh bao gdm 3 giai doan chinh:

- Nhap danh (Image Acquisition): Chuyén dbi dit liéu quang hoc (analog)
thanh dinh dang s6 (digital).

- Thao tac/Bién d6i (Manipulation): Ap dung cic thuat toan 1én ma tran
anh.

- Xuit anh/Két qua (Output): Hién thi anh da xir Iy hodc thong tin trich
Xuat.
1.1.2 Phan loai va Pham vi

Xt ly anh thuong duoc phan loai theo muyc ti€u chinh cia nd.



Bang 1.1: Phdn loai xur Iy anh

Phan loai

Mo ta

Xt Iy Anh Mic thap

(Low-Level Processing)

Cac thao tac dau vao va dau ra déu la anh. Vi du:
khir nhiéu (noise removal), ting cudng do twong

phan (contrast enhancement)

Xtr Iy Anh Mtc trung
binh (Mid-Level

Processing)

Pau vao 1a anh, dau ra 1a cac thudc tinh
(attributes) trich xuat duoc tir anh. Vi du: phan
doan 4nh (image segmentation), trich xuat dudng

bién (edge detection).

Xt Iy Anh Miic cao
(High-Level Processing

/ Computer Vision)

Chuyén dung dé "hiéu" va dién giai noi dung cua
anh. Vi du: nhan dang d6i tuong (object

recognition), mo ta canh (scene description).

1.2 Nén tang K§ thuit va Biéu dién Anh

1.2.1 Céu triic Anh S6 (Digital Image Structure)

Anh sb dugc biéu dién duéi dang ma tran M x N.

- Pixel (Ph?ln ti Anh): Moi phﬁn tu (1, J) trong ma tran la mot pixel, dai

dién cho do sang hoac mau sac tai toa do do.

- P9 sau Bit (Bit Depth): Xéac dinh sd luong gia tri cudng d6 sang hoic

mau sac c¢o thé co ciia mot pixel.

+ Anh Grayscale 8-bit: C6 28 = 256 mirc do xam (tir 0 dén 255).
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+ Anh mau 24-bit: Mdi kénh mau sir dung 8 bit, tong cong 28 x 28 x 28
~ 16.7 tri€u mau.

1.2.2 H¢ mau (Color Models)

Hé mau 14 phuong phap toan hoc dé mé ta cac mau sic.

- H¢ mau RGB (Red, Green, Blue): La h¢ mau cong (Additive Color
Model). Ba kénh mau duoc két hop dé tao ra mau sac cudi cung. Vi du: trong
Python, gi4 tri pixel dugc biéu dién duéi dang tuple (R, G, B).

- H¢ mau BGR (Blue, Green, Red) trong OpenCV:

+ Quy udc cia OpenCV: Trong thu vién OpenCV, anh mau dugc luu triv
dudi dang ma tran 3 kénh, nhung theo thtr tu BGR (Blue, Green, Red), khong
phai RGB tiéu chuan.

+ Ly do: Quy udc nay bat ngudn tir lich sir phat trién ctia OpenCV va
cach sap xép dir liéu trong cac dinh dang anh phd bién.

+ Thao tac bat budc: Khi hién thi anh BGR bang céac thu vién khac (nhu
Matplotlib trong Notebook), can st dung ham chuyén d6i khong gian mau
(cv2.cvtColor(anh, cv2.COLOR BGR2RGB)) dé dam bao mau sic dugc hién

thi chinh xac.



1.3 Thw vién OpenCV: Nén tiang Vé va Thao tac Anh
1.3.1 OpenCV va NumPy

Trong moi truong 1ap trinh Python, OpenCV thuong st dung NumPy
arrays dé biéu dién ma tran anh. Diéu nay cho phép tin dung céc phép toan ma
tran hiéu suét cao cua NumPy cho céc tac vu xtr 1y anh.

1.3.2 Chirc nang Vé Hinh hoc (Drawing Functions)

Céac ham v& hinh (cv2.line, cv2.rectangle, cv2.circle, v.v.) la cac cong cu
thao tac truc tiép 1én ma tran pixel dé:

- Tao anh tong hop/So @6: Xay dung cic hinh anh d6 hoa co ban tir dau.

- Trwe quan héa két qua thuit toan: Vi du: vé cac dudng thang biéu thi
cac tinh ning (feature) da trich xuat.

- Thong s6 k¥ thuat: Cac ham nay yéu cau cac thong sd co ban nhu Toa
d6 (diém bat dau/két thuc, tam), Mau sic (dudi dang tuple BGR), va Do day
(hodc gid tri -1 dé o day hinh).

1.3.3 Ham Thao tac Van ban

- ev2.putText(): Him quan trong dé thém van ban vao anh.

- Tham s6 chinh: Bao gém font chir (OpenCV cung cap nhiéu font nhu
FONT HERSHEY SIMPLEX), kich thudc, mau sac (BGR), va do day nét. K§
thuét v& vién (outline) dugc thuc hién béng cach v€ cung mot van ban hai lan

vo1 do day va mau sac khac nhau.



CHUONG 2: THUC HANH VE VA TO MAU HINH HQC VOI

2.1

OPENCV

Thiét 14p mdi trwdong va nén ting co ban

2.1.1 Import thw vién va chuén bi

°

Céc thu vién chinh duoc nhap khau dé hd tro xtr Iy anh va hién thi két

qua:

- ¢v2 (OpenCV): Thu vién chinh chira cac ham xur ly anh va vé hinh.
- numpy: Puoc st dung dé tao va thao tac trén ma tran anh k¥ thuat so.
- matplotlib.pyplot: Dung dé hién thi anh trong méi trudng Notebook.

# Import cdec thuw vién can thiét
import cv2

import numpy as np

import matplotlib.pyplot as plt

# Thiét Ldp dé hién thi dnh trong notebook

¥matplotlib inline

. T . .
# Ham ho trg hién thi anh

def hien_thi_anh(anh, tieu de="Anh", figsize=(1@, 8)):

Ham hi&n thi anh vé&i matplotlib
OpenCV sir dung BGR, c@n chuyé&n sang RGB d& hién thi ding mau

plt.figure(figsize=figsize)

# Chuyén tir BGR sang RGB

anh_rgb = cv2.cvtColor{anh, cv2.COLOR BGR2ZRGE)
plt.imshow(anh_rgb)

plt.title(tieu de, fontsize=16)
plt.axis({'off")

plt.show()

print("DPa import thanh céng!")
print{f"OpenCV version: {cv2. version_}")

D3 import thanh céng!
OpenCV wversion: 4.12.8

Hinh 2.1: Import thw vién
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2.1.2 Khéi tao Canvas va H¢ mau

Trude khi tién hanh v&, viéc khéi tao mot khong gian lam viéc (canvas)
va dinh nghia bang mau 1a budc thiét yéu.

- Khéi tao Canvas: Mgt ma tran NumPy duoc tao ra dé mo phong mot
btic tranh trang kich thuée 800 x 600 pixel, véi 3 kénh mau (BGR) va kiéu dix
liéu np.uint8 (8-bit, gia trj tir 0 dén 255).

- Pinh nghia Bang mau BGR: Do OpenCV mac dinh sit dung hé¢ mau
BGR (Blue, Green, Red), cac mau co ban dugc dinh nghia theo thir tu nay.

# Tago canvas trdng (860x600 pixels)
chieu_cao, chieu_rong = 688, 88@
canvas = np.ones{{chieu cao, chieu rong, 3), dtype=snp.uint8) * 255

# Pinh nghia bang mau

MAU DO = (@, @, 255) # D6

MAU XANH LA = (@, 255, @) # Xanh Ld
MAU_XANH DUONG = (255, @, @) # Xanh duong
MAU_VANG = (@, 255, 255) # Vang

MAU CAM = (@8, 165, 255)  # Cam

$ #

MAU TIM = (255, @, 255)
MAU_HONG = (203, 192, 255) # Hdng
MAU DEN = (8, @, 0) # Den

print("P3 khdi tao canvas va bang mau!™)

D3 khdi tao canvas va bang mau!

Hinh 2.2: Khoi tao Canvas va Hé mau
2.2 Vé cac hinh hgc co ban
2.2.1 Vé dwong thang (cv2.line)
Ham cv2.line() 13 cong cu co ban dé tao ra cac doan thing, duoc dinh

nghia bdi toa d6 cuia di€ém dau va diém cuoi.



- Cu phap: cv2.line(anh, diém_dau, diém_cudi, mau, d6_day)

- K§ thuit Pt nét: Hiéu Gmg dudng dut nét duoc mo phong bang cach
lap lai viéc v& cac doan thang ngin, ngit quing, chimg minh kha niang kiém
soat tung pixel cia OpenCV.

Céc loai dudng thang

Hinh 2.3: Cdc logi dwong thang

2.2.2 Vé Hinh chir nhat (cv2.rectangle)

Hinh chit nhat dugc dinh nghia thong qua hai diém toa do: gbc trén trai
va goc dudi phai.

- Cu phap: cv2.rectangle(anh, (x_trén_trai, y trén_trai), (x_dudi_phai,

y_dudi_phai), mau, d¢_day)



- T6 day (Fill): Kha ning to ddy hinh (bang cach dit d6 day = -1) duoc
khai thac dé tao ra cac khdi mau co ban, can thiét cho viéc két hop hinh sau nay.

Cac loai hinh chir nhat

Hinh 2.4: Cac hinh chir nhat
2.2.3 VE Hinh tron va Hinh Elip (cv2.circle va cv2.ellipse)
Céac ham v¢ hinh tron va elip cho phép tao ra cac hinh cong, déng gop
vao su da dang cua céc yéu t6 do hoa.

- Hinh tron (cv2.circle): Dinh nghia bang tim va ban kinh.



- Hinh Elip (cv2.ellipse): La ham v€ hinh cong phuc tap hon, dugc dinh
nghia bf?mg: tam, chiéu dai truc (truc dai, truc ngén), gbc xoay, va goc bat dau/két
thuc.

Tham sb goc bat dau/két thic cho phép chi v& cung tron (mdt phan cua

elip), vi du: chi v& ntra elip (tir 0 dén 180 d9).

Hinh tron va Elip

(\
_

Hinh 2.5: Hinh tron va Elip
2.2.4 Vé Da giac (cv2.polylines va cv2.fillPoly)
Dé v& cac hinh c6 sb canh tity ¥ (khong phai hinh chi nhat hay hinh tron),
ta st dung k¥ thuat da giac.
- Pinh nghia Pinh: Cic dinh cta da giac dugc luu trit trong mot mang

NumPy (np.array).
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- V& vién (cv2.polylines): Két ndi cac dinh da cho dé tao vién hinh.

- To day (cv2.fillPoly): Lip diy vung khong gian bén trong da giac.

- Tao Ng6i sao va Luc giac: Cac hinh phtrc tap nhu ng6i sao 5 canh duoc
tao ra bang cach tinh toan toa do cac dinh mot cach toan hoc (dua trén goc) va
sau do ap dung cv2.fillPoly().

Cac loai da giac

AV N

Hinh 2.6: Cac logi da giac
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CHUONG 3: UNG DUNG THIET KE
3.1 K§ thuit t6 mau va chong 16p hinh hoc

Viéc két hop nhiéu hinh hoc véi céc khdi mau khac nhau 1a chia khoa dé
tao ra cac vat thé co chiéu sau va phtrc tap hon hinh dang ban dau.
3.1.1 Té6 mau ky thuét chuyén mau (Gradient)

K¥ thuét tao hiéu tng chuyén mau (gradient) dugc phan tich chi tiét trong
san pham tranh phong canh:

- Nguyén ly: Thay vi chi v& cac khdi mau solid, mot vong 1ip dugc sir
dung dé v& hang loat duong thiang ngang (cv2.line) véi do day 1a 1 pixel, tir toa
d6 y = 0 dén y =400 (ving troi).

- Cong thirc Mau: Gia tri cia cac kénh mau BGR duogc tinh toan dua
trén chi s6 hang hién tai (i):

mau_troi = (255 -i//2, 200 - i//3, 100)

Sy thay d6i tuyén tinh nay gitip mau sic chuyén d6i muot ma tir sic xanh
sang phia trén (khi i nhd) sang sic xanh ddm hon hodc ¢6 pha mau khac & phia
duéi (khi i 16n), md phong hiéu Gng bau troi.

3.1.2 Chong 16p hinh hoc (Geometric Layering)

Céc vat thé phuc tap dugce xay dung bang cach chong nhiéu hinh don
gian, dugc 6 day (thickness = -1), 1én nhau theo thir tir tir xa dén géan, hoic tir
nén dén chi tiét.

12



- V& miit troi: La mot hinh tron to day. Tuy nhién, céc tia sang duoc thém
vao bang cach tinh toan toa do cia 8 dudng thang (cv2.line) toa ra tir tim, tao
ra hi¢u ing anh sang ruc rd.

- V& ngdi nha: Két hop hinh chir nhét (than nha), tam gidc (mai nha) va
hinh chit nhat nho hon (ctra s6, cira ra vao). Thir tr v& méi nha sau than nha 1a

quan trong dé dam bao chi tiét duoc chong 16p ding.

Tranh Phong Canh

Hinh 3.1: Tranh phong canh
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3.2 K¥ thuat chén va hi€u trng text

Viéc chén vin ban khong chi 1a dat chir 1én anh ma con bao gdm cac ki
thuat d6 hoa dé lam ndi bat thong diép.
3.2.1 Str dung da dang font chir

OpenCV cung cdp mdt bd cac font chit HERSHEY khéac nhau, mdi font
c6 mot hang sd riéng. Notebook dd minh hoa cac font nhu:

- FONT _HERSHEY SIMPLEX

- DUPLEX

- COMPLEX

- SCRIPT_SIMPLEX.

Su khac biét giita chung nim ¢ d6 phurc tap ctia nét v&(vi du: SIMPLEX
don gian, TRIPLEX c6 ba nét v¢).

Céc kiu chir trong OpenCV

SIMPLEX

PLAN

DUPLEX

COMPLEX

TRIPLEX

DCRIPT SIMPLEX
SERIPT COMPLEXL

LARGE TEXT

Hinh 3.2: Cdc kiéu chir trong OpenCV
14



3.2.2 Tao hiéu ng vién (Outline Text)

bay la k¥ thuat nang cao dé cai thién kha nang doc cua van ban, dac biét
khi nén anh ¢6 mau sac hdn hop.

- K§ thuit: Thay vi chi goi cv2.putText() mot lan, ky thuat ndy yéu cau
goi hai 1an tai ciing mot toa do:

+ Lop Vién (Outline Layer): V& text bang mau tuong phan (thuong 13
den) v6i do day 1on hon (vi du: 5 pixels).

+ Lop Chinh (Fill Layer): V& text bang mau mong mudn (vi du: tring
hodc vang) véi do day nho hon (vi du: 2 pixels).

- Hiéu qua: Lép text chinh sé& 1ip day phan trung tdm cta 16p vién day,
tao ra duong vién sic nét xung quanh, gitp text ndi bat trén moi nén anh.

Tranh véi Text

EEAUYNIFUL LANRSEARE

My Sweet Home

Hinh 3.3: Tranh voi text
15



3.3 Ung dung thiét ké logo

Céc vi du ve logo va biéu tugng thé hién tinh tng dung thuc té cta viéc

két hop linh hoat cac ham v& hinh.

3.3.1 Logo va biéu twong mang xa hji

Bdng 3.1: Logo va biéu twong mang xd hoi

San pham K¥ thuét tong hop Phan tich
‘ Logo ap dung nguyén tic thiét ké
cv2.circle (nén) + ,
Logo to1 gian, su dung hinh hoc co ban
cv2.rectangle (chir "T") 7 7
TechVision (hinh tron, chir nhat) dé tao ra biéu
+ cv2.putText N ,
tuong dé nhan biét.
cv2.fillPoly (than c6c) + | Sir dung hinh thang (fillPoly) dé tao
Logo , , ,
cv2.ellipse (quai coc, dia | than coc va tan dung tham s6 cung
Morning w ’
16t) + cv2.polylines (hoi | tron cta cv2.ellipse dé v€ quai coc,
Coffee ’
nuoc) mo phong doi tuong 3D.
cv2.circle, cv2.rectangle, | Minh hoa khé nang tao ra cac icon
Biéu tuong | cv2.fillPoly cho cac don gian (biéu tuong hoa), sir dung
(Icon) icon: Heart, Camera, cac khdi mau solid dé dat duoc hiéu
Share g phang (Flat Design).
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Logo TechVision

TECHVISION

Hinh 3.4: Logo Techvision

Logo Morning Coffee

(|
)

me./go%w

Hinh 3.5: Logo Morning Coffee
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Biéu tugng Mang Xa Hoi

¥V

Like Photo Chat

v J

Share Rate Music

Hinh 3.6: Biéu twong mang xa hoi
3.3.2 Logo Game (Legend of Warriors)

Logo nay 1a img dung phtc tap nhat, yéu cau sy két hop chinh x4c cua
nhiéu k¥ thuat:

- Khién (Shield): Két hop nta elip (phan trén cia khién) va da giac (phan
duéi hinh chit V) bang cach st dung cv2.ellipse va cv2.fillPoly.

- Kiém (Sword): Puoc tao ra bang cac da giac nho (ludi kiém) va duong
th:fmg (thanh d&, chudi), sau d6 dugc xoay va dat doi xung dé tao cam giac vé
quyén luc va chién dau.

- Text Vién: K§ thuat text vién duoc ap dung dé 1am ndi bat tén thuong

hiéu "LEGEND" trén nén mau xanh cua khién.
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Logo Game: Legend of Warriors

T T
LEGEND

OF WARRIORS

Hinh 3.7: Logo game Legend of Warriors
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PHAN KET LUAN

Pé tai "V& va Té Mau Hinh Hoc Co Ban" da hoan thanh xuét sic cac muc
tiéu dé ra, cung cip cai nhin toan dién va thuc té vé nén tang xir Iy anh bang thu
vién OpenCV trong moi truong Python. Thong qua viéc thuc hanh v€ cac hinh
hoc co ban nhu dudng théng, hinh chit nhat, hinh tron, elip, va da giac, ching
ta d3 nam ving cac ham cét 15i ctia OpenCV va cach chung thao tac truc tiép
1én ma tran pixel. Dac biét, bao cao da lam 10 su can thiét cua viéc hiéu hé mau
BGR ctia OpenCV va k¥ thuat to day tao nén tang viing chic cho moi cong viée
xtr 1y anh sau nay.

Céac k¥ thuat nang cao hon nhu tao gradient mau bang cach lap lai
cv2.line(), chong 16p hinh hoc dé xay dung cac vat thé phirc tap, va tao hiéu ing
vién (outline) cho vin ban da duoc trién khai thanh cong, minh chtng cho tinh
linh hoat cua thu vién. Nhimg san pham tmg dung nhu tranh phong canh, logo
cong nghé, va biéu twong game khong chi 13 minh hoa truc quan ma con thé
hién réng OpenCV la mot cong cu manh mé, khong chi dung lai & phan tich dir
liéu ma con mo rdng sang linh vuc thiét ké d6 hoa co ban (basic iconography).
Thanh cong cua dé tai nay 1a budc dém quan trong, chuan bi kién thirc va k¥
nang can thiét dé tiép tuc nghién ctru va trién khai cac thuat toan thi giac may

tinh phtrc tap hon trong tuong lai.
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DANH MUC TAI LIEU THAM KHAO

1. Gido trinh mén hoc Nhép mon xir 1y anh
2. Slide m6n hoc Nhap mon xur 1y anh
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