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Ho Phic LAm 22680401
Dé cuong 6n tip
1. Phan Audio
a. Doc file
b. Hién thi thudc tinh
c. Biéu dién v& tin hiéu Audio
d. Khac
2. Phan Image va video
a. Doc file
b. Hién thi cac thudc tinh
c. Céac ham chinh stra 4nh
d. Khac
3. Yéu ciu SV tao thu muc Data chtt 5 file Audio, video va 5 file image. Cai dat trén
laptop ca nhan
Mon : Phat trién hé théng da phuong tién DHCNTT18ABTT
Cau 1:
a)Cho Code Point U+00E6, U+00FC. Hay xac dinh ma UTF-8 2 bytes tuong ing.
b) Ma utf-8 cua “D” 1a 0xc4,0x90; “A” 1a 0xel,0xba,0xa0; “Q” la Oxel,0xbb,0x8c; “O” 1a
0xc3,0x94. “E” 1a Oxel,0xbb,0x86. A/C hay viét code Python giai ma dé cho ra két qua la
“PpAI HOC CONG NGHIEP”
Cau 2:
a) Viéc chuyén doi tir tin hiéu Analog sang Digital véi muc dich gi ?Trinh bay qua trinh
chuyén d6i tin hiéu tir Analog sang Digital. b)Viét chuwong trinh doc file Audio va hién thi
thong tin vé file. C)Viét chuong trinh tao tin hiéu Audio hinh Sin hoac Cosin v6i cac tham
sO lién quan nhu tan s 1dy mau, tan so tin hiéu, bién do (cac tham s6 nay tu chon)
Cau 3:
a)A/C trinh bay cdc mé hinh mau RGB, YIQ, YUV va YCrCb. b)Dir liéu video c6 téc dd
truyén 24 fps, mdi frame c6 kich thudc 720x486, md hinh YCrCb chroma subsampling st
dung 13 4:2:2.X4c dinh dung luong luu trir video trong 1 phut 15 gidy.
Cau 4:
a)Viét chuong trinh hién thi ndi dung anh cé dinh dang jpg, png, bitmap b)Viét chuong
trinh thuc hién cac chirc ning bién ddi anh nhu : 1am mo anh
¢) Viét chuong trinh thuc hién cac chirc ning bién doi anh nhu xoay anh theo 1 goc tiy ¥
(gbc <=20 do)
d) Viét chuong trinh thyc hién cac chirc nang bién d6i anh nhu co gian anh.
e) Viét chuong trinh thuc hién cac chirc ning bién d6i anh nhu 14t anh tir trai sang phai(hoic
nguoc lai)
f) Viét chuong trinh thyc hién cic chirc ning bién doi anh nhu 1at 4nh tir trén xudng
dudi(hodc nguoc lai).
Cau 5:Viét chuong trinh phat hién khuén mit ngudi trén anh.
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THUC HIEN
Cau 1:
a)Cho Code Point U+00E6, U+00FC. Hay xac dinh ma UTF-8 2 bytes twong wrng.
Truy cép https://www.utf8-chartable.de/unicode-utf8-table.pl

Unicode UTF-8

code point character (hex.) name

U+00E6 x c3 a6 LATIN SMALL LETTER AE

U+00FC u c3 be LATIN SMALL LETTER U WITH DIAERESIS

Nhdc lai kién thirc va xem lai LT02:

Thap phan | Nhi phan (4bits) | Thap luc (hex)
0 0000 0
1 0001 1
2 0010 2
3 0011 3
4 0100 4
5 0101 5
6 0110 6
7 0111 7
8 1000 8
9 1001 9
10 1010 A
11 1011 B
12 1100 C
13 1101 D
14 1110 E
15 1111 F



https://www.utf8-chartable.de/unicode-utf8-table.pl

al) Cho Code Point U+00E6
Buiéc 1: Viét Code Point duwéi dang chudi nhi phin
U+00E6 => 00E6 => 0000 0000 1110 0110,
Vi can chuyén ddi sang dang UTF-8 2 bytes nén:
Lay 11 bits tir bén phai sang bén trai
0000 0000 1110 0110 =>000 11100110
Tiép theo, chia thanh 2 phan gém I 5 bits cao xét bén trai va 11 6 bits thap xét bén
phai
000 11100110
Buéc 2: dwa xudng bing

Buwéc 3: ddp sé

C|3
Alb6
C3 A6
Doi chiéu két qua
Unicode h UTF-8
code point character (hex.) name
U+00E6 & c3a6 | LATIN SMALL LETTER AE




a2)Cho Code Point U+00FC
Buiéc 1: Viét Code Point duwéi dang chudi nhi phin
U+00FC => 00FC => 0000 0000 1111 11002,
Vi can chuyén ddi sang dang UTF-8 2 bytes nén:
Lay 11 bits tir bén phai sang bén trai
0000 0000 1111 1100 =>000 1111 1100
Tiép theo, chia thanh 2 phan gém I 5 bits cao xét bén trai va 11 6 bits thap xét bén
phai
000 1111 1100
Buéc 2: dwa xudng bing

Buwéc 3: ddp sé

C|3
B|C
C3 BC
Doi chiéu két qua
Unicode h UTF-8
code point character (hex.) name
U+00FC u c3bc | LATIN SMALL LETTER U WITH DIAERESIS




b) Ma utf-8 cua “D” la 0xc4,0x90; “A” la Oxel,0xba,0xa0; “Q” la 0xel,0xbb,0x8c;
“0” 1a 0xc3,0x94. “E” 1a 0xel,0xbb,0x86. A/C hiy viét code Python giai mi dé cho
ra két qua la “PAI HQC CONG NGHIEP”
# 1. Danh sach hex values chtta caic ma hex UTF-8 cua ting ky tu
hex values = [
[0xc4, 0x90], # D
[0xel, Oxba, 0xa0], # A
[0x49], #1 (ky tu 'T' khong phai ma hoa dac biét)
[0x20], # (space)
[0x48], #H
[0xel, Oxbb, 0x8c], # O
[0x43], #C
[0x20], # (space)
[0x43], #C
[0xc3, 0x94], # O
[Ox4e], # N
[0x47], #G
[0x20], # (space)
[Ox4e], # N
[0x47], #G
[0x48], #H
[0xel, Oxbb, 0x86], #E
[0x50] #P
]
# 2. Giai ma ting nhom hex thanh ky tu UTF-8
decoded string =".join([bytes(item).decode('utf-8') for item in hex values])

# 3. In ra chudi da giai ma
print(decoded_string)



Cau 2:

a) Viéc chuyén doi tir tin hiéu Analog sang Digital véi muc dich gi ?Trinh bay qua
trinh chuyén déi tin hiéu tir Analog sang Digital.

- Chuyén dbi tin hiéu Analog (tin hiéu twong tu, lién tuc) sang tin hiéu Digital. Vi may tinh

xtr 1y thong tin roi rac (gdm 0 va 1) trong nén can phai chuyén tin hiéu lién tyc analog sang
tin hiéu sb Digital.
- Gitip luu trit va truyén tai tin hiéu. D& xir 1y va phan tich bang thuat toan. {t bj nhidu va
suy giam hon khi truyén qua cac kénh khac nhau. Béo toan dit liéu va sao luu, phuc hdi tin
hiéu gbc.
Dé chuyén doi tin hiéu Analog sang Digital, ngwoi ta thwc hién qua 3 giai doan:
Sampling, Quantization va Coding
e Sampling (Lf'ly mau): Tin hiéu analog thuc té (nhu nhiét dg, do am, Am thanh, .. .) duoc
1ay mau theo cac khoang thoi gian nhat dinh. Mdi khoang thoi gian, tin hiéu 4m thanh
s€ dugc do va luu trir gia tri cua nd
e Quantization (Lwong tir h6a): Cac gia tri mau 4m thanh dugc chuyén doi thanh cac
trang thai 0 va 1.
o Viduy, tin hi¢u c6 gia tri mau thép hon ngudng dugc ma hoa thanh 0, trong khi
tin hiéu co6 gia tri mau cao hon ngudng dugc ma hoa thanh 1.
e Coding (Mi héa): Tin hiéu s6 duoc biéu dién bang cac bit. Qua trinh nay cho phép tin

hiéu am thanh duoc luu trit, truyén va tai tao la1 mot cach chinh xac.

K§ thuat PCM (Pulse-Code Modulation) 1a mot phuwong phap biéu dién ki thuét sb
cta tin hiéu analog ma s& dua cac mau bién do cua tin hiéu analog déu dan. Dit lidu tuong
tir duoc 14y miu duoc thay d6i thanh, va sau d6 dugc biéu thi bing di liéu nhi phan. PCM
yéu cau mot chiéc dong ho rat chinh xéc.

Vi du vé k¥ thuat PCM Coding: Trong cong nghé am thanh, PCM dugc str dung rong rai.
Vi dy, khi ban ghi am béng phén mém ghi Am trén may tinh hodc dién thoai, tin hi€u am
thanh tir micro s& dugc chuyén doi tir dang analog sang dang sb bang k¥ thuat PCM. Sau

khi ghi xong, ban c6 thé luu lai file 4m thanh dudi dang sé nay dé nghe lai sau.



b)Viét chwong trinh doc file Audio va hién thi thong tin vé file.
#Cai dat thu vién mutagen
Ipip install mutagen

from mutagen.mp3 import MP3

def show_mp3_properties(file_path):
# Load the MP3 file
audio = MP3(file_path)

# Get properties

duration = audio.info.length # Duration in seconds
bitrate = audio.info.bitrate / 1000 # Bitrate in kbps
sample_rate = audio.info.sample_rate # Sample rate in Hz
channels = audio.info.channels # Number of channels

# Print properties

print(f"File: {file_path}")
print(f"Duration: {duration:.2f} seconds")
print(f"Bitrate: {bitrate} kbps")
print(f"Sample Rate: {sample_rate} Hz")
print(f"Channels: {channels}")

# Example usage
file path = "D:/Multimedia/Data/audio/sample-3s.mp3"
show_mp3 properties(file path)

File: D:/Multimedia/Data/audio/sample-3s.mp3
Duration: 3.24 seconds
Bitrate: 127.998 kbps

Sample Rate: 44108 Hz
Channels: 2




¢)Viét chwong trinh tao tin hiéu Audio hinh Sin hoic Cosin véi cac tham sé lién
quan nhw tin sé 1iy mAu, tan sé tin hiéu, bién d (cAc tham sd nay tw chon)
import numpy as np

import wave

import struct

#Khai bao bién can dung
frequency = 1000
num_samples = 48000
sampling_rate = 48000
amplitude = 16000

file = "Audio_Sin.wav"

#Phuong trinh soéng sin_wave
sine_wave = [np.sin(2*np.pi*frequency*x/sampling rate) for x in
range(num_samples) ]

#Thiét 14p cac khung frames hodc mau
nframes = num_samples
comptype = "NONE"

compname = "not compressed"
nchannels = 1

sampwidth = 2 #16bit
#ME file

wav_file = wave.open(file, 'w')
wav_file.setparams((nchannels, sampwidth, int(sampling rate), nframes, comptype,
compname) )

#Thiét 1lap thong s6 cho file
for s in sine_wave:
wav_file.writeframes(struct.pack('h', int(s*amplitude)))

#boéng goi file
wav_file.close()




Cau 3:
a)A/C trinh bay cac mo6 hinh mau RGB, YIQ, YUV va YCrCb.

4:.4:4

4:2:2

4:2:0

4:1:1

e 4:4:4 (No subsampling): Trong mo hinh nay, mdi kénh mau (vi du: RGB - d6, xanh 14,
lam) déu dugc luu trir mot cach day du cho mdi pixel. Piéu nay c6 nghia 1a moi pixel
déu co thong tin vé tat ca cac kénh mau, khong co viée giam bot thong tin mau sac.

e 4:2:2: O diy, miu mau sic duoc giam xudng con 50% theo chiéu ngang (horizontal)
50 v6i 4:4:4. Cu thé, thong tin vé mau sac chi duogc luu trit cho mdi cdp pixel theo chiéu
ngang, trong khi cac pixel cuing hang doc van chia sé cling thong tin vé mau sic.

e 4:1:1: Trong md hinh nay, miu mau sic bj giam xudng 75% theo chiéu ngang va chi
25% theo chiéu doc so v&i 4:4:4. Thong tin vé mau sac chi duoc luu trit cho mdi bon
pixel.

e 4:2:0: Pay 1a mo hinh subsampling pho bién trong video va anh s6. Mau sac dugc giam
xubng 50% theo ca chiéu ngang va chiéu doc so v6i 4:4:4. Trong khi thong tin vé mau
sic ciia mdi hang van dugc luu trir, théng tin vé mau sic cia mdi hai hang lién tiép chi

dugc luu trit cho mot hang

10



e Mo hinh mau RGB: mdi mau hién thi dugc mé ta gdm cac tham sé doc 1ap - do choéi
cua cac tham sb chinh dugce sir dung trong man hinh CRT mau. La m6 hinh mau duoc
két hop boi 3 thanh phan co ban 1a Red — Green — Blue (RGB) dé tao ra cac mau sic
khac nhau

e Mo hinh mau YIQ (Luminance, In-phase, Quadrature): 1a mo hinh mau dugc st dung
trong truyén hinh analog ctia My, dic biét 1a trong hé thdng truyén hinh NTSC. Y dai
dién cho d¢ sang (luminance) cua hinh anh (thanh phan nay twong duwong véi den tring
trong hé théng truyén hinh cii).I va Q 1a hai thanh phan mau chiju trach nhiém truyén tai
thong tin vé sic do (chrominance), véi I (In-phase): Thanh phan chénh léch pha. Q
(Quadrature): Thanh phan vudng pha.

e M5 hinh mau YUV (Luminance, Chrominance): 14 mé hinh mau duoc sir dung trong truyén
hinh mau, dic biét 1a hé thong PAL va SECAM & chau Au va mot sé noi khac. Y dai dién cho
d6 sang (luminance), trong tu nhu trong YIQ. U va V 13 hai thanh phan mau sac (chrominance)
xac dinh sy khac biét gilta mau xanh lam va dg sang (U) cling nhu sy khac biét gitra mau do
va do sang (V).

e Mo hinh mau YCrCb (Luminance, Chrominance Blue, Chrominance Red) 1a phién ban s6
hoéa ctia YUV, dugc sir dung chii yéu trong cac hé thong xir Iy video k¥ thuat s, bao gdbm nén
hinh anh (JPEG) va nén video (MPEG). Y dai dién cho d¢ sang (luminance). Cr (Chrominance
Red) dai dién cho sy khac biét gitta mau do va dg sang. Cb (Chrominance Blue) dai dién cho

su khéc biét gifra mau xanh lam va do sang.

b)Dit liéu video c6 toc dd truyen 24 fps, mbi frame c6 kich thuéce 720x486, md hinh
YCrCb chroma subsampling sir dung la 4:2:2.Xac dinh dung lwgng luu trir video
trong 1 phut 15 giay.

Vi 1a md hinh YcrCb chroma subsampling str dung 1a 4:2:2 nén mdi diém anh
pixel cua anh s& dung 2 bytes.
Vay nén:
Téc d6 truyén Bit-rate = H x W x Dept x FPS = 720 x 486 x 2 bytes x 24 = 16 796 160
(bytes/s)

Dung lugng luu trir video trong 1p15s (75 gidy):
C = Bit-rate x thoi gian = 16796160 x 75 =1 259 712 000 bytes
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Cau 4:
a)Viét chwong trinh hién thi ndi dung énh c6 dinh dang jpg, png, bitmap
#Cau 4
Ipip install Pillow
#a) Chuong trinh hién thi ndéi dung anh cé dinh dang JPG, PNG, Bitmap
from PIL import Image
def display_image(image_path):
# M& anh
image = Image.open(image_path)
# Hién thi anh
image.show()
# Vi du sr dung
image_path = "D:/Multimedia/Data/image/sample-boat-400x300.png" # Thay déi dudng
dan dén anh cla ban
display_image(image_path)

b)Viét chwong trinh thwe hién cac chirc ning bién doi anh nhw : 1am mé anh
#b) Chuong trinh lam m& anh
from PIL import Image, ImageFilter
def blur_ image(image_path, output_path):
# M& anh
image = Image.open(image_path)
# Lam m® anh
blurred_image = image.filter(ImageFilter.BLUR)
# Luu anh lam mg
blurred_image.save(output_path)
# Hién thi anh lam mg
blurred_image.show()
# Vi du st dung
image_path = "D:/Multimedia/Data/image/sample-boat-400x300.png"
output_path = "blurred_image.png"
blur_image(image_path, output_path)

12



¢) Viét chwong trinh thuc hién céc chirc ning bién déi znh nhu xoay énh theo 1 géc
tuy ¥ (g6c <=20 df)
#c) Chuong trinh xoay anh theo mdot goc tuy y (goéc <= 20 dd)
from PIL import Image
def rotate_image(image_path, output_path, angle):
# M3 anh
image = Image.open(image_path)
# Xoay anh theo géc
rotated _image = image.rotate(angle)
# Luu anh sau khi xoay
rotated_image.save(output_path)
# Hién thi anh da xoay
rotated_image.show()
# Vi du s dung
image_path = "D:/Multimedia/Data/image/sample-boat-400x300.png"
output_path = "rotated_image.png"
angle = 20 # Xoay 20 do
rotate_image(image_path, output_path, angle)

d) Viét chwong trinh thue hién cac chirc ning bién déi anh nhw co giin anh.
#d) Chuong trinh co gidn anh
from PIL import Image
def resize_image(image_path, output_path, new_width, new_height):
# M& anh
image = Image.open(image path)
# Co gidn anh
resized_image = image.resize((new_width, new_height))
# Luu anh sau khi co gian
resized_image.save(output_path)
# Hién thi anh sau khi co gian
resized _image.show()
# Vi du sr dung
image path = "D:/Multimedia/Data/image/sample-boat-400x300.png"
output_path = "resized_image.png"
new_width = 400
new_height = 300
resize_image(image_path, output_path, new_width, new_height)
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e) Viét chwong trinh thue hién céc chirc ning bién déi anh nhw 14t anh tir trai sang
phai(hoac nguoc lai)
#e) Chuong trinh 13t anh ti&r trdi sang phai (hoac ngugc lai)
from PIL import Image
def flip_image_left right(image_path, output_path):

# M& anh

image = Image.open(image_path)

# Lat anh trdi sang phai

flipped_image = image.transpose(Image.FLIP_LEFT_RIGHT)

# Luu anh d3 13t

flipped_image.save(output_path)

# Hién thi anh sau khi 1at

flipped_image.show()
# Vi du s dung
image_path = "D:/Multimedia/Data/image/sample-boat-400x300.png"
output_path = "flipped_image_lr.png"
flip _image left right(image path, output_path)

f) Viét chwong trinh thuec hién cic chirc ning bién ddi anh nhw 14t anh tir trén xudng
dudi(hoac nguge lai).
#f) Chuong trinh 13t anh ti&r trén xuéng dudi (hoac ngugc lai)
from PIL import Image
def flip image_top_bottom(image_path, output_path):

# M3 anh

image = Image.open(image path)

# Lat anh tir trén xuéng dudi

flipped_image = image.transpose(Image.FLIP_TOP_BOTTOM)

# Luu anh da lat

flipped_image.save(output_path)

# Hién thi anh sau khi 1at

flipped_image.show()
# Vi du sr dung
image path = "D:/Multimedia/Data/image/sample-boat-400x300.png"
output_path = "flipped image tb.jpg"
flip_image top_bottom(image_path, output_path)
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CAu 5: Viét chwong trinh phat hién khudn mit ngwoi trén anh.
#5Chuong trinh phat hién khudn mat
Ipip install opencv-python
import cv2
def detect_faces(image_path, output_path):

# Tai md hinh phat hién khuén mat

face cascade = cv2.CascadeClassifier(cv2.data.haarcascades +
"haarcascade_frontalface_default.xml')

# Poc anh

image = cv2.imread(image_path)

# Chuyén anh sang anh xam

gray_image = cv2.cvtColor(image, cv2.COLOR_BGR2GRAY)

# Phat hién khudn mat
faces = face_cascade.detectMultiScale(gray_image, scaleFactor=1.1,
minNeighbors=5, minSize=(30, 30))

# V& hinh chir nhat quanh cac khuén mat phat hién dugc
for (X, y, w, h) in faces:
cv2.rectangle(image, (x, y), (x+w, y+h), (255, 0, @), 2)

# Luu anh da xu ly
cv2.imwrite(output_path, image)

# Hién thi anh da xu ly
cv2.imshow("Faces detected", image)
cv2.waitKey(0)
cv2.destroyAllWindows ()
# Vi du st dung
image_path = "D:/Multimedia/Data/human.jpg"
output_path = "detected faces.jpg" # Puong dan luu anh da xu ly
detect faces(image path, output_path)
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