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Moén : Phat trién hé théng da phwong tién DHCNTT18ABTT
On tap GK DPT
Ho Phic LAm
Cau 1:
a)Cho Code Point U+00E6, U+00FC. Hay xac dinh ma UTF-8 2 bytes tuong tng.
1.1.a. Cho Code Point U+00E6
Buéc 1: Viét Code Point dwéi dang chuéi 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 11100110 =>000 11100110

Tiép theo, chia thanh 2 phan gdm I 5 bits cao xét bén trai va I1 6 bits thap xét bén phai
000 11100110

Buwéc 2: dwa xuéng bing

Buwéc 3: ddp sé C3 A6

C|3
Alb
Déi chiéu két qua
Unicode UTF-8
code point character (hex.) name
U+00E6 ® c3a6 | LATIN SMALL LETTER AE

1.2.a. Cho Code Point U+00FC
Buiéc 1: Viét Code Point duéi dang chudi nhi phin
U+00FC => 00FC => 0000 0000 1111 11002,
Vi can chuyén déi 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
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Buwéc 2: dwa xudng bing

Buéc 3: dip sé

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

b) Ma utf-8 ctia “D” 1 0xc4,0x90; “A” 1a Oxe1,0xba,0xa0; “Q” 1a Oxe1,0xbb,0x8c; “O” 14 0xc3,0x94.
“E” 1a Oxel,0xbb,0x86. A/C hay viét code Python giai ma dé cho ra két qua 1a “PAI HOC CONG
NGHIEP”

#Khai bao cac chudi "Pai hoc céng nghiép" va thay thé cac ki tu dac biét
#Thanh cac ma hdéa UTF-8

text= b"\xc4\x90\xel\xba\xafI H\xel\xbb\x8cC C\xc3\x94NG NGHI\xel\xbb\x86P"
text _decode= text.decode('utf-8')

print(text_decode)

Cau 2:

a) Viéc chuyén déi tiv tin higu Analog sang Digital véi muc dich gi ?Trinh bay qud trinh chuyén
doi tin hi¢u tiv Analog sang Digital.

e Chuyén doi tin hié¢u Analog (tin hiéu tuong ty, lién tuc) sang tin hiéu Digital. Vi may tinh xt ly
thong tin tin roi rac (g6m 0 va 1), cho nén can phai chuyén tin hiéu lién tuc Analog sang tin hiéu
sO Digital dé c6 thé luu trit va xtr Iy trén mdy tinh.

e Gitp luu trit va truyén tai tin hiéu. D& dang xtr Iy va phan tich bang thuat toan. it bi nhidu va suy
giam hon khi truyén qua cac kénh khac nhau. Béo toan dir li¢u va sao luu, phuc hdi tin hiéu géc.

Pé chuyén doi tin hiéu Analog sang Digital, nguoi ta thuc hién qua 3 giai doan: Sampling,

Quantization va Coding

e Sampling (l:?'ly mau): Tin hiéu Analog thuc té (nhu nhi¢t do, do am, Am thanh,..) duogc léy mau
theo cac khoang thoi gian nhat dinh. Mdi khoang thdi gian, tin hiéu 4m thanh s& duoc do va
luu trir gid tri cia nd

e Quantization (lwgng tir héa): Cac gia tri mau Am thanh duoc chuyén ddi thanh cac trang thai
0 va 1. Vi du, tin hi€u c6 gia tri mau thép hon ngudng dugc ma héa thanh 0, trong khi tin hi¢u
c6 gia tri mau cao hon ngudng duoc ma hoa thanh 1.

e Coding (mi héa): Tin hiéu s6 dugc bicu dién bang cac bit. Qua trinh nay cho phép tin hiéu
am thanh duoc luu trit, truyén va tai tai lai mot cach chinh xac.

b)Viét chuong trinh doc file Audio va hién thi thong tin vé file.
2
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# Import necessary library
from mutagen.mp3 import MP3

# Function to display MP3 properties
def show_mp3_properties(file_path):
try:
# 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"Tap tin File: {file_path}")
print(f"DPd dai Duration: {duration:.2f} seconds")
print(f"Téc do truyén Bitrate: {bitrate} kbps")
print(f"Mau Sample Rate: {sample_rate} Hz")
print(f"Kénh Channels: {channels}")
except Exception as e:
print(f"P3d c6 16i xay ra: {e}")

# Main block

if __name__ == "__main__":
# Input: File path from user
file_path = input("Nhap dudng dan tdi tap tin am thanh Audio: ")
# Run function to display MP3 properties
show_mp3_properties(file_path)
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c)Viét chwong trinh tao tin hiéu Audio hinh Sin hodc Cosin vdi cdc tham so lién quan nhw tin so
lay mau, tan so tin hiéu, bién do (cac tham so nay tw chon)

# Import cac thu vién

import numpy as np

import wave

import struct

import matplotlib.pyplot as plt

# Khai bdo cdc bién can s dung

frequency = 1000 # Tan s6 tin hiéu (Hz)

num_samples = 48000 # S& lugng mau

sampling_rate = 48000 # Tan s6 13y mau (samples/second)
amplitude = 16000 # Bién do tin hiéu

file = "audioCosineWave.wav" # Tén tép WAV

# Phuong trinh soéng Cosine
cosine_wave = [np.cos(2 * np.pi * frequency * x / sampling rate) for x in
range(num_samples) ]

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

# Thiét 1ap cac khung frames hodc miu
nframes = num_samples

comptype = "NONE"

compname = "not compressed”
nchannels = 1

sampwidth = 2 # 16 bit

# M& tép WAV

wav_file = wave.open(file, "w")

wav_file.setparams((nchannels, sampwidth, int(sampling rate), nframes, comptype,
compname))

# Thiét 1lap théng s6 cho tép
for s in cosine_wave:
wav_file.writeframes(struct.pack('h', int(s * amplitude)))

# bong tép WAV
wav_file.close()

# V& biéu d6 dir 1iéu cho 300 miu dau tién
plt.plot(cosine wave[:300])
plt.title("Biéu do6 séng Cos")
plt.xlabel("Mau (Samples)")
plt.ylabel("Bién do (Amplitude)")
plt.grid(True)

plt.show()
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# Import cac thu vién
import numpy as np;import wave;import struct;import matplotlib.pyplot as plt
# Ham tao séong am thanh Sin hoac Cos
def create_wave(wave_type, frequency, sampling_rate, num_samples, amplitude, file_name):
if wave_type == "sin":
# Phuong trinh soéng Sin
wave_data = [np.sin(2 * np.pi * frequency * x / sampling rate) for x in
range(num_samples) ]
elif wave_type == "cos":
# Phuong trinh soéng Cos
wave_data = [np.cos(2 * np.pi * frequency * x / sampling_rate) for x in
range(num_samples) ]
else:
print("Loai soéng khoéng hgp 1é! Vui long chon 'sin' hoac 'cos'.™)
return
# Thiét 1ap cac khung frames hodc mau
nframes = num_samples
comptype "NONE"
compname = "not compressed”
nchannels = 1
sampwidth = 2 # 16 bit
# M3 tép WAV
wav_file = wave.open(file_name, "w")
wav_file.setparams((nchannels, sampwidth, int(sampling rate), nframes, comptype,
compname))
# Thiét 1lap théng s6 cho tép
for s in wave_data:
wav_file.writeframes(struct.pack('h', int(s * amplitude)))
# bong tép WAV
wav_file.close()
# Xac dinh s6 lugng miu nhd dé hién thi, vi du 13y 1% téng s& mau hoac it nhat 100 miu
display samples = max(int(num_samples * ©0.01), 100)
# V& biéu d6 dit 1iéu cho phan mau nhd
plt.plot(wave data[:display_samples])
plt.title(f"Biéu d6 séng {wave type.capitalize()}")
plt.xlabel("Mau (Samples)")
plt.ylabel("Bién do (Amplitude)")
plt.grid(True)
plt.show()
# Ham nhap cac théng s6 tur ngudi dung
def main():
# Nhap théng sé tUr nguoi dung
wave_type = input("Chon loai sdéng (sin hodc cos): ").lower()
frequency = float(input("Nhap tan s6 tin hiéu (Hz): "))
sampling rate = int(input("Nhap tan s& 1ady mau (samples per second): "))
num_samples = int(input("Nhap s6 lugng miu (samples): "))
amplitude = int(input("Nhap bién do tin hiéu: "))
file name = input("Nhap tén tép WAV (vi du: audioWave.wav): ™)
# Goi ham dé tao séng
create wave(wave type, frequency, sampling rate, num_samples, amplitude, file name)
# Chay chuong trinh
if __name__ == "
main()

__main__":
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Cau 3:

a)A/C trinh bay cac mé hinh mau RGB, YIQ, YUV va YCrCb.

M6 hinh mau RGB: Mdi mau hién thi duge md ta gém cac tham sb doc 1ap — do choi cta cac tham
s6 chinh duoc sir dung trong man hinh CRT mau. La mé hinh mau dugc két hop boi 3 thanh phan
co ban 1a Red — Green — Blue (RGB) d¢é tao ra cac mau sic khac nhau. Va c6 gia tri tir 0 dén 255
moi gia tri mau.

Mo hinh mau YIQ (Luminance, In-phase, Quadrature): 1 mé hinh mau duoc sir dung trong truyén
hinh Analog ciia My, dic biét 1a trong hé thdng truyén hinh NTSC. Y dai dién cho d¢ sang
(luminance) cta hinh anh (thanh phan nay twong duong vai den tring trong hé thong truyén hinh
ci). I va Q 1a hai thanh phan mau chiu trich nhiém truyén tai thong tin vé sic do (chrominance),
v6i I (in-phase): thanh phan chénh 1énh pha. Q (quadurature): thanh phan vudng pha.

Mo hinh mau YUV (Lumninace, Chrominace): 1a mé hinh mau dugc sir dung trong truyén hinh
mau, dac biét 1a hé théng PAL va SECAM & Chau Au va mot s6 noi khac. Y dai dién cho d6 sang
(Lumninace), trong ty nhu YIQ. U va V 1 hai thanh phan mau sic (chrominace) xac dinh sy khéac
biét gitta mau xanh lam va dd sang (U) cling nhu su khac biét gitra mau dé va do sang (V).

M6 hinh mau YerCb (Luminace, Chrominace Blue, Chromiance Red) 1a phién ban s6 hoa cua
YUV, dugc str dung cha yéu trong cac hé thdng xtr 1y video ki thuét s6, bao gdm nén hinh anh
(JPEQG) va nén video (MPEG). Y dai dién cho d6 sang (luminace). Cr (Chrominace Red) dai dién
cho sy khéc biét gitra mau doé va do sang. Cb (chrominace Blue) dai di¢n cho sy khac bi¢t gitra

mau xanh lam va do sang.

b)Dit ligu video cé téc di truyén 24 fps, méi frame c6 kich thudc 720x486, mé hinh YCrCbh chroma
subsampling sw dung la 4:2:2.Xdc dinh dung luwong luu trit video trong 1 phut 15 giay.

Vi 1a m6 hinh YerCb chroma subampling sir dung 1a 4:2:2, cho nén mdi diém anh pixel ctia anh s& sir
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

Dung lugng luu trir video trong 1 phut 15 giay (~75 giay)

C = Bit-rate x thoi gian t = 16796160 x 75 =1 259 712 000 bytes = 1201.3 MB

Pap s6: 1259 712 000 Bytes = 1201.3 MB
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Cau 4:
a)Viét churong trinh hién thi noi dung anh c6 dinh dang jpg, png, bitmap

# Import thu vién Pillow
from PIL import Image

# Ham hién thi ndéi dung anh
def display_image(image_path):
try:
# M& anh
image = Image.open(image_path)
# Hién thi anh
image.show()
print(f"Hién thi anh: {image_path}")
except Exception as e:
print(f"Khéong thé m& anh. L6i: {e}")

# Goi ham va truyén vao dudng dan dén anh (jpg, png, bmp)
image_path = input("Nhap dudng dan dén tép anh (jpg, png, bmp): ")
display_image(image_path)

b)Viét chwong trinh thuwc hién cdc chivc niang bién doi anh nhw : lam mo danh
# Import thu vién Pillow
from PIL import Image, ImageFilter

# Ham lam m& anh
def blur_image(image_path, output_path):
try:
# M@ anh
image = Image.open(image_ path)
# Lam mo anh
blurred_image = image.filter(ImageFilter.BLUR)
# Luu anh lam mo
blurred_image.save(output_path)
# Hién thi anh lam mo
blurred_image.show()
print(f"Anh lam m& d3 dugc luu tai: {output_path}")
except Exception as e:
print(f"Khéng thé lam m& anh. Léi: {e}")

# Nhap dudng dan anh va tén file dau ra tiUr ngudi dung
image_path = input("Nhap dudong dan dén tép anh (jpg, png, bmp): ")
output_path = input("Nhap tén tép cho anh lam m& (vi du: blurred_image.png): ")

# Goi ham lam m@ anh
blur_image(image path, output path)
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¢) Viét chwong trinh thwe hign cdc chive ning bién déi dnh nhw xoay danh theo 1 géc tuy ¥ (goc
<=20 d¢)

# Import thu vién Pillow
from PIL import Image

# Ham xoay anh
def rotate_image(image_path, output_path, angle):
try:
# M& anh
image = Image.open(image_path)
# Xoay anh theo géc
rotated_image = image.rotate(angle)
# Luu anh da xoay
rotated_image.save(output_path)
# Hién thi anh d3 xoay
rotated_image.show()
print(f"Anh da dugc xoay va luu tai: {output_path}")
except Exception as e:
print(f"Khong thé xoay anh. Léi: {e}")

# Ham chinh
def main():
# Nhap duong dan anh
image_path = input("Nhap duong dan dén tép anh (jpg, png, bmp): ™)
# Nhap gbéc xoay
angle = float(input("Nhap gbéc xoay (<= 20 do): "))

# Kiém tra géc xoay

if abs(angle) > 20:
print("Goéc xoay khong hgp 1é! Vui long nhap goéc <= 20 d6.")
return

# Nhap tén tép cho anh da xoay
output_path = input("Nhap tén tép cho anh da xoay (vi du: rotated image.png): ")

# Goi ham dé xoay anh
rotate_image(image path, output path, angle)

# Chay chuong trinh

if __name__ == "__main__":
main()
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d) Viét chwong trinh thuwe hién cdc chirc nang bién doi anh nhw co gian dnh.

# Import thu vién Pillow
from PIL import Image

# Ham co gian anh
def resize_image(image_path, output_path, scale_width, scale_height):
try:
# M3 anh
image = Image.open(image_path)

# Tinh toan kich thudc mdi
new_size = (int(image.width * scale_width), int(image.height * scale_height))

# Co gian anh
resized_image = image.resize(new_size)

# Luu anh da co gian
resized image.save(output_path)

# Hién thi anh da co gian

resized _image.show()

print(f"Anh da dugc co gidn va luu tai: {output_path}")
except Exception as e:

print(f"Khéng thé co gidn anh. Léi: {e}")

# Ham chinh
def main():
# Nhap dudng dan anh
image_path = input("Nhap duong dan dén tép anh (jpg, png, bmp): ™)

# Nhap ty 1é co gian cho chiéu réng va chiéu cao

scale width = float(input("Nhap ty 1é co gian cho chidu réng (0 < scale width <= 1 dé
thu nhd, > 1 dé phdéng to): "))

scale_height = float(input("Nhdp ty 1& co gidn cho chiéu cao (@ < scale height <= 1 dé
thu nhd, > 1 dé phdéng to): "))

# Nhap tén tép cho anh da co gian
output_path = input("Nhap tén tép cho anh da co gidn (vi du: resized image.png): ")

# Goi ham dé co gian anh
resize_image(image_path, output_path, scale_width, scale_height)

# Chay chuong trinh
if __name__ == "
main()

__main__":
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e) Viét chwong trinh thwe hién cdc chirc néing bién doi anh nhw 1t dnh tir trdi sang phdi(hodc
nguoc lai)

) Viét chwong trinh thwce hi¢n cdc chire ning bién doi anh nhw gt dnh tiv trén xuong dwéi(hodc
nguwoc lai).

# Import thu vién Pillow
from PIL import Image

# Ham 1at anh
def flip_image(image_path, output_path, direction):
try:
# M3 anh
image = Image.open(image_path)

# Lat anh theo huédng

if direction == 'h': # Lat ngang (trdi sang phai)
flipped_image = image.transpose(Image.FLIP_LEFT_RIGHT)

elif direction == 'v': # Lat doc (trén xuéng dudi)
flipped_image = image.transpose(Image.FLIP_TOP_BOTTOM)

else:

print("Hudng 14t khong hgp 1é. Vui long nhap 'h' dé 1at ngang hoac 'v' dé 1at

doc.™)
return

# Luu anh da lat
flipped_image.save(output_path)

# Hién thi anh d3 14t

flipped_image.show()

print(f"Anh da dugc 13t va luu tai: {output_path}")
except Exception as e:

print(f"Khéng thé 1at anh. L6i: {e}")

# Ham chinh
def main():
# Nhap dudng dan anh
image_path = input("Nhap dudong dan dén tép anh (jpg, png, bmp): ")

# Nhap hudéng 1lat ('h' cho 1at ngang, 'v' cho 1at doc)
direction = input("Nhap hudéng lat (h cho 1lat ngang, v cho 1lat doc): ").lower()

# Nhap tén tép cho anh da 1at
output_path = input("Nhap tén tép cho anh da 14t (vi du: flipped_image.png): ")

# Goi ham dé 1at anh
flip image(image_path, output_path, direction)

# Chay chuong trinh

if _name__ == "__main__":
main()

10
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Ciu 5: Viét chwong trinh phat hién khudn mit ngwoi trén anh.

import cv2

def detect_faces(image_path):

# Tai md hinh phat hién khudn mat (Haar Cascade)

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

# Poc anh
image = cv2.imread(image_path)
gray_image = cv2.cvtColor(image, cv2.COLOR_BGR2GRAY) # Chuyén sang anh xam

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

# Vé hinh chr nhat quanh khudén mat
for (X, y, w, h) in faces:
cv2.rectangle(image, (x, y), (x + w, y + h), (255, @, @), 2) # Mau dd

# Hién thi anh vdi khudén mat d3 phat hién
cv2.imshow( 'Detected Faces', image)
cv2.waitKey(Q) # Ch& nhan phim dé déng clra s6
cv2.destroyAllWindows ()

# Ham chinh
def main():
# Nhap duong dan anh
image_path = input("Nhap dudong dan dén tép anh (jpg, png, bmp): ")

# Goi ham dé phat hién khuén mat
detect_faces(image_path)

# Chay chuong trinh

if __name__ == "__main__":
main()

11
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PHAT TRIEN HE THONG PA PHUONG TIEN
1) Trinh bay ma UTF-8 1 byte cho code point 7 bits : 1101001. Mién biéu dién UTF-8 1 byte.
==>011010001

2) Trinh bay ma UTF-8 2 byte cho code point 11 bits : 01011101001. Mién biéu dién UTF-8 2
byte.

Bytel: 11001011

Byte2: 10101001 LAy 11 bit tir codepoint ==>1100101110101001= CBA9

3) Trinh bay ma UTF-8 3 byte cho code point 16 bits :

1011 010111 110101. Mién bidu dién UTF-8 3 byte.

Bytel: 11101011

Byte2: 10010111

Byte3: 10110101 Lay 16 bit tir code point ==>111010111001011110110101=EB97B5
4) Trinh bay ma UTF-8 4 byte cho code point 21 bits :

110 100111 010011 101001. Mién biéu dién UTF-8 4 byte.

Bytel: 11110110 Byte2: 10100111 Byte3: 10010011

Lay 24 bits tir code point ==>11110110101001111001001110101001=F6A793A9

5) Trinh bay 3giai doan Sampling, Quantization va Coding dé chuyén ddi tin hiéu Analog sang
Digital. Thé nao 1a k§ thuat PCM Coding. Hay cho vi du.

Pé chuyén doi tin hiéu Analog sang Digital, nguoi ta thuc hién qua 3 giai doan: Sampling,
Quantization va Coding

e Sampling (Liy mau): Tin hiéu analog thyc té (nhu nhiét 6, d6 am, am thanh,...) duoc ldy mau
theo cac khoang thdi gian nhat dinh. Mdi khoang thoi gian, tin hiéu 4m thanh s& dugc do va luu
trir gia tri clia no

e Quantization (Luong tir hoa): Cac gia tri mau Am thanh dugc chuyén dbi thanh cac trang thai 0 va
1.

e Vidy, tin hiéu c6 gia tri mau thép hon nguong dugc ma hoda thanh 0, trong khi tin hi€u c6 gia tri
mau cao hon ngudng duoc ma hoa thanh 1.

e Coding (Ma hoa): Tin hiéu s6 duogc biéu dién bang cac bit. Qua trinh ndy cho phép tin hiéu am
thanh duoc luu trir, truyén va tai tao lai mot cach chinh xac Ky thuat PCM (Pulse-Code
Modulation) 1a mot phuong phéap biéu dién k¥ thuat s6 ciia tin hiéu analog ma s& dua cac miu bién
do cua tin hi€u analog déu din. Dit lidu tuong tu dugc léy mau duoc thay ddi thanh, va sau do
duoc biéu thi bang dir liéu nhi phan. PCM yéu cau mot chiéc dong ho rat chinh xac.

Vi du vé ky thuat PCM Coding: Trong cong nghé am thanh, PCM duoc stir dung rong rai. Vi duy, khi
ban ghi am bﬁng phém mém ghi am trén mdy tinh hodc dién thoai, tin hi€u am thanh tir micro s€ dugc
chuyén d6i tir dang analog sang dang s6 bang k¥ thuat PCM. Sau khi ghi xong, ban c6 thé luu lai file
am thanh dudi dang s6 nay dé nghe lai sau

12
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6) Phat biéu dinh Iy NYQUIST. Viét cong thirc va giai thich cac dai lwong.

Pinh 1y 1dy miu Nyquist-Shannon duoc st dung trong linh vyc Iy thuyét thong tin, dic biét 1a
trong vién théng va xur 1y tin hiéu. Dinh 1y nay duoc phat biéu nhu sau:

Mot ham s tin hiéu x(t) khong chira bat ky thanh phan tan sé nao 16n hon hoic bang mot gia
tri fm c6 thé biéu dién chinh x4c bang tip céc gia tri ciia n6 véi chu ky lay mau T = 1/(2fm).
Trong do:
e x(t) 12 tin hiéu can lay mau.
e fm Ia thanh phan tdn s 16n nhét co trong tin hiéu. T 13 chu ky 1dy mau.

Theo dinh 1y, tAn sé 14y mAu fs phai thoa mén diéu kién fs > 2fm1. Tan s gi6i han fs/2 nay duoc
goi 13 tan sd Nyquist va khoang (-fs/2; fs/2) goi 1a khoang Nyquist. Thyc té, tin hiéu trudc khi 1dy
mau s& bi gi6i han béng mot bd loc dé tan sb tin hiéu nam trong khoang Nyquist.

7) Ap dung: Gia sir mdt tin hiéu Audio cé dai tan so tir 1Khz dén 25 Khz. a)Xac dinh tin sé ldy
miu b)Xic dinh tdc do Bit-Rate, biét mdi mau dwoe mi hoa béi chudi 8bits, 16 bits va 32 bits.

Pé xac dinh tan s6 1dy mau, ban can sir dung cong thire Nyquist. Tan sd ldy mau it nhat phai 1a gap
doi tan so tin hiéu cao nhat. Vi vay, tan so lay mau = 2 x 25 KHz = 50 KHz. B¢ x4c dinh toc d6 Bit-
Rate, ban can biét tan s6 lay mau. Dung cong thirc Bit-Rate = Tan s6 1ay mau x S6 bit trén mau.

- V6i chudi 8 bits: 50 KHz x 8 bits = 400 Kbps
- V6i chudi 16 bits: 50 KHz x 16 bits = 800 Kbps
- V6i chudi 32 bits: 50 KHz x 32 bits = 1600 Kbps

8) Gia sir tan s6 tin hiéu telephone 13 5000 Hz. Hiy tinh tdc d Bit Rate. Biét s6 bit ma héa cho
1 miu telephone 1 8 bits.
Theo dinh Iy Nyquist, tan s6 14y mau fs phai thoa man diéu kién fs > 2fm. Trong truong hop

nay, tan s cao nhat cua tin hiéu 1a 5000 Hz, vi vay tan s6 ldy mau téi thiéu phai 1a 2*5000 Hz = 10000
Hz (hoac 10 kHz).

Téc do Bit-Rate duoc tinh bang cach nhan tan sb 1ay mau véi sd bit ma héa cho méi mau. Vi
vay, trong truong hop nay, Bit-Rate = 10 kHz * 8 bits = 80000 bits/s (hoac 80 kbps).

9) Gia sir tin so tin hi¢u telephone l1a 5000 Hz. Hay tinh toc do BitRate. Biét s6 bit ma héa cho
1 miu telephone 1a 8 bits.

Gidng Cau 8

10) Gia sir tin s6 tin hiéu Radio AM 1a 6515 Hz. Hay tinh téc dd Bit Rate. Biét s6 bit mi héa cho
1 mau Radio AM 1a 8 bits.

Theo dinh 1y Nyquist, tan sb lay mau fs phai thoa man diéu kién fs > 2fm. Trong trudng hop
nay, tan s cao nhat cua tin hiéu 1a 6515 Hz, vi vay tan s6 ldy mau téi thiéu phai 1a 2*6515 Hz = 13030
Hz (hodc 13.03 kHz).

Tbc do Bit-Rate dugc tinh bﬁng cich nhan tan sb léy mau véi sb bit ma hoa cho mdi mau. Vi
vay, trong trudng hop nay, Bit-Rate = 13.03 kHz * 8 bits = 104240 bits/s (hoac 104.24 kbps).
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11) Gia sir tan s6 tin hiéu Radio FM 1a 11.05 KHz. Hiy tinh toc d¢ Bit Rate. Biét sé bit mi hoa
cho 1 miu Radio FM la 32 bits.

Theo dinh 1y Nyquist, tan sb 14y mau fs phai thoa man diéu kién fs > 2fm. Trong trudng hop nay, tin
sd cao nhit cua tin hiéu 13 11.05 kHz, vi vay tan s6 ldy mau téi thiéu phai 1a 2*11.05 kHz = 22.1 kHz.

Téc do Bit-Rate duoc tinh bang cach nhan tan sb 1ay mau véi s bit ma héa cho mdi mau. Vi
vay, trong trudng hop nay, Bit-Rate = 22.1 kHz * 32 bits = 707200 bits/s (hoac 707.2 kbps).

12) Gia sir tan s6 tin hi¢u CD la 22.05 KHz. Hay tinh toc d§ Bit-Rate. Biét s6 bit ma héa cho 1
miu CD la 32 bits.

Theo dinh Iy Nyquist, tdn s6 14y mau fs phai thoa man diéu kién fs > 2fm. Trong truong hop
nay, tan s6 cao nhat ciia tin hiéu 1a 22.05 kHz, vi vay tan s6 lay mau t6i thiéu phai 1a 2%22.05 kHz =
44.1 kHz.

Téc do Bit-Rate duoc tinh bang cach nhan tan sb lay mau véi s6 bit ma héa cho mdi mau. Vi
vay, trong truong hop nay, Bit-Rate = 44.1 kHz * 32 bits = 1411200 bits/s (hodc 1411.2 kbps).

13) Gia sir tan s6 tin hiéu dir liéu 1a 5 KHz. Ngudi ta thwe hién 14y mau dir liéu nay va nhin thay
s0 mirc lwong héa toi da 1a 249 miic.

a)Héi so bit toi thiéu dung dé ma héa sé mirc toi da nay 1a bao nhiéu?
b)Hiy tinh toc do Bit-Rate.

a) So bit t6i thiéu dung dé ma hoéa s6 mirc tdi da nay: Dé biéu dién
249 mirc khac nhau, chung ta can str dung log2(249) bit. Khi tinh
toan, chung ta nhan duoc két qua la khoang 7.96. Tuy nhién, s bit
phai 1a mot s nguyén, vi vy chiing ta can lam tron 1én va két qua

la 8 bit.

b) Téc d6 Bit-Rate: Toc do Bit-Rate dugc tinh bang cach nhéan tan sd
14y mau véi sb bit ma hoa cho mdi mau. Theo dinh 1y Nyquist, tin s6
1dy mau fs phai thoa mén diéu kién fs > 2fm. Trong trudng hop nay,
tan sd cao nhat cua tin hiéu 1a 5 kHz, vi vay tan sb léy mau toi thiéu
phai 1a 2*5 kHz = 10 kHz. Vi vay, Bit-Rate = 10 kHz * 8 bits = 80000
bits/s (hodac 80 kbps).

14) Gia sir tin so tin hiéu dir liéu 13 20 KHz. Ngudi ta thuc hién 1y miu dir liéu nay va nhan
thay s6 mirc lwong héa toi da la 64,512 mirc. a)Héi so bit t6i thiéu dung dé ma héa sé mirc toi
da nay 12 bao nhiéu? b)Haiy tinh toc do Bit-Rate.

a) S bit toi thiéu can dé ma hoa s6 mirc t6i da 64,512 mirc 1a:
[log2(64512)]=16 bit
b) Toc do Bit-Rate co6 thé dugc tinh nhu sau:

Bit-Rate=20x10"3x16=320 Mbps Vay, tc d6 Bit-Rate 1a 320 Mbp
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15) Gia sir tin so tin hiéu dir liéu 13 22 KHz. Ngudi ta thuc hién iy miu dir liéu nay va nhin
thiy s6 mirc lwgng hoa toi da 1a 4,294,976,124 mirc. a)Héi sb bit tdi thiéu dung dé ma hoa sb
mirc t0i da nay 1a bao nhiéu? b)Hay tinh téc do Bit-Rate

a) SO bit tdi thiéu can dé ma héa sé mirc t6i da 4,294,976,124 mirc 1a:
[log2(4294976124)]=32 bit
b) Téc dd Bit-Rate c6 thé dwoc tinh nhw sau:
Bit-Rate=sd bit t6i thiéu x véi tan sb 1dy mau= 22x10°3x32=704 Mbps
Vay, téc do Bit-Rate 1a 704 Mbps.

Digitizing Audio : Khi 4m thanh thu vao micro, cac tin hiéu 4m thanh duoc chuyén doi thanh céc tin
hi¢u dién. Tin hi¢u tuong tu(analog digital) c6 thé chuyén do6i thanh céc tin hi¢u so(digital signal) dé
phuc vu vé1 nhiéu myc dich.

Theo dinh ly Nyquist, fs >= 2*f
v6i £1a tin s6 16n nhét cta bang tan tin hiéu audio, fs 13 tan sb 1dy mau. ..
Vd: mét tin hi€u audio duoc lﬁy mau véi toe do 8000 mau/s; mdi miu

dugc mi hoa boi chudi 8 bit. Tinh tde do truyén dir lidu(truyén bit). Ta c6: R=B x fs => 8000 x 8 =
64000 bp
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A\
LY THUYET

Mau sac la cam giac dwge ghi nhan khi ndo b§ cdim nhan dwgce anh sang ¢6 buéc song khac
nhau.

« Ngudi ta quan sat thdy dugc & cac vat thé xung quang 13 do vt thé phan xa hodc phat ra cac budc
song anh sang nhat dinh.
« C6 thé tao ra cam giac cta bat ky mau ndo bang cach tron mot luong thich hop ciia ba mau co ban:

do- xanh 14 cay- xanh lam.

« C6 thé taoqméurl trén man hinh may tinh bang cach sir dung su phét ra ciia ba budc séng anh sang
trong cac ki¢u két hgp thich hop.

* Hue : phan biét gitra cdc mau nhu do, xanh 14 cay va vang.

« Do bio hoa dé cap dén khoang cach mau sic so v6i mau xam c6 cudng do twong duong.

« Do sang(lightless) thé hién khai niém khong sic vé cuong d6 cam nhan ctia mot d6i twong phan xa.

« P9 choi sang(brightness) dugc str dung thay vi do sang cho mot vat thé tu phat sang chang han nhu
CRT.

Piém anh(pixel): thanh phan co ban trong hinh anh k¥ thuit sé D6 phan giai hinh anh (M * N): sb
pixel trong hinh anh k¥ thuat sé M6 hinh mau RGB: mdi méu hién thi dugc mé ta gdm cac tham sd
doc lap - do choi cia cac tham s6 chinh dugc st dung trong man hinh CRT mau.

Phan biét cac anh monochrome, Gray-scale, 8 bits color va 24 bits Color.

1. Anh Monochrome: Pay 1 loai anh chi sir dung mot mau duy nhat dé biéu dién. Thong thuong, né
s& 14 anh den trang. M&i diém anh trong anh monochrome c6 thé dugc biéu dién bang mét bit duy
nhat (0 hodc 1), trong d6 0 thuong 1a mau den va 1 1a mau trang.

2. Anh Gray-scale: anh grayscale ciing chi sir dung cac mirc do ciia sang do dé biéu dién, nhung c6
thé c6 nhiéu hon mot mau sang t6i khac nhau. Anh grayscale thuong st dung 8 bits (1 byte) cho mdi
diém anh, cho phép 256 mirc sang khac nhau tir den dén tring.

3. 8-bit Color: Anh nay sir dung 8 bits cho mdi pixel dé biéu dién mau sic. Vi 8 bits, mdi kénh mau
(RGB - d6, xanh 14, va lam) ¢6 thé c6 256 mirc do khac nhau, cho tong cong khoang 16.7 triéu mau
(256"3).

4. 24-bit Color: O day, mdi pixel duoc biéu dién bang 24 bits (3 bytes). Cau trac nay gom 8 bits cho
mdi kénh mau (RGB), diéu nay cho phép 16.7 triéu mau (ciing nhu 8-bit color), nhung sir dung cach
biéu dién khac nhau.

Chroma subsampling: hé théng thi gidc ctia con ngudi nhay cam hon véi d6 sang(luminance) so véi
do choi(chrominance)

Phén biét cac mo hinh subsampling: 4:4:4 (no sampling) ; 4:2:2 ; 4:1:1 ; 4:2:0,...

1. 4:4:4 (No subsampling): Trong m hinh nay, mdi kénh mau (vi du: RGB - 0, xanh 14, lam) déu
duoc luu trit mot cach day di cho mdi pixel. Piéu nay c6 nghia 1a moi pixel déu co thong tin vé tat
ca cac kénh mau, khong c6 viéc giam bét thong tin mau sac.
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2.4:2:2: O day, mﬁu mau sa“'lc dugc giam xudng cc‘m 50% theo chiéu ngang (horizontal) so vo1 4:4:4.
Cu thé, théng tin vé mau sic chi duoc luu tru cho m01 cap pixel theo chiéu ngang, trong khi céc pixel
cung hang doc van chia sé ciing thong tin vé mau sac.

3. 4:1:1: Trong md hinh ndy, mau mau sic bi giam xudng 75% theo chiéu ngang va chi 25% theo
chiéu doc so véi 4:4:4. Thong tin vé mau sac chi duoc luu trit cho mdi bon pixel.

4. 4:2:0: Day 1a m6 hinh subsampling phé bién trong video va anh sd. Mau sic duoc giam xubng
50% theo ca chiéu ngang va chiéu doc so v&i 4:4:4. Trong khi thong tin vé mau siac ciia mdi hang van
duoc luu trit, thong tin vé mau sac ctia mdi hai hang lién tiép chi duoc luu trit cho mot hang.

Cong thirc tinh téc dd truyén video:
Bit Rate = width * height * depth * fps (bits/sec) bps

Digitizing Video: Video 1a chudi cac frame hién thi lién tuc. Néu cac frame hién thi day du véi tde
d6 phu hop, thi ngudi xem s& cam nhan 4n tugng v6i cac hinh anh chuyén dong. Toc do frame thay
d6i tiry theo chuén : vd: Bic M§ 25 frames/s... Mdi frame duoc chia thanh cac luéi nho(block) moi
phan tir g01 1a pixel. Pbi véi TV tring-den, mdi p1xe1 8 bit trinh bay mot trong 256 mirc xam. Ddi vai
TV mau, mdi pixel 24 bit trinh bay 8 bit cho mdi mau red, green va blue...

Video Compression : MPEG 1a chuan nén video, trong d6 hinh dnh chuyén dong 1a chudi cac frame
hién thi 1an luot. Mbi frame la tap hop nhicu pixel, con video la chudi cac frame to hop theo thoi
gian...

Spatial Compression: mdi frame dugc thuc hién véi chuan nén JPEG, mdi frame dugc nén doc 1ap.

Temporal Compression: cac frame du thira s€ bi loai. Khi xem TV, chung ta nhan duoc 50 frames/s.
Tuy nhién, hau hét cac frame lién tyc thi tuong ty. Vi du: Khi dang noi, hau hét cac frame thi twong
tu nhu cac frame trude, ngoai trir phan doan cta frame xung quanh miéng.

Phuwong phap MPEG chia cac frame vao 3 loai: I-frames, P-frames va B-frames I-frames:
(intracoded frame) 1a frame ddc 1ap, khong lién quan dén bat ky frame nao khéc. I-frames khong duoc
cau trac lai tir cac frame khac... P-frames: (predicted frame) : lién hé dén I-frame cho trudc hay P
frame. Mdi P-frame chi cdu truc lai tir cac frame I va P d3 c6 truc B-frames: (bidirectional frame)
lién hé dén frame I va P trudce va sau. Nhung B-frames khong lién quan dén B-frames khéc.

MPEG ¢6 2 phién ban: CD-ROM vdi toc d6 1.5 Mbps va High quality DVD véi toc d6 6Mbps
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LO2 : Giai thich dwgc cac cong nghé (hé diéu hanh, mang) hd tro hé thong da phwong tién

Vé hinh va trinh bay 4 mé hinh STREAMING STORED AUDIO/VIDEO:

WEB SERVER

Client machine

Tép am thanh/video nén co thé duoc tai xuéng
dué6i dang tép vin ban. May khach (trinh duyét) c6 thé
st dung dich vu HTTP va gui tin nhin GET dé tai tap
tin xudng. May chit Web c6 thé giri nén vao trinh duyét.
Sau d6, trinh duyét c6 thé sir dung mot ung dung trg
glup, thuong du’oc goi 12 media player, dé phat tép. Tép
can duoc tai xuéng hoan toan trudce khi c6 thé phat.

WEB SERVER WITH METAFILE

1. May khach HTTP truy cap may chu Web
bang thong bao GET.

2. Thong tin vé siéu tép s& c6 trong phan hoi.

3. Siéu tép duoc chuyén dén trinh phat da
phuong tién.

4. Trinh phat da phuong ti¢én st dung URL
trong siéu tép dé truy cap tép Am thanh/video.

5. May chi Web phan hoi.

MEDIA SERVER

e

Browser

Audio/video
file

>

GET: audio/video file

Server machine

RESPONSE

Web
server

Media
player

Client machine

\‘ -
Coiti
g

Browser

e

GET: metafile

.

Server machine

RESPONSE

TMctaﬁlc

GET: audio/video file

12

Web
server

1. May khach HTTP truy cap may chi Web [Client machine

bang thong bao GET.
2. Thong tin vé siéu tép sé& co trong phan hoi.

3. Siéu tép duoc chuyén dén trinh phat da
phuong tién.

4. Trinh phat da phuong ti¢én st dung URL
trong siéu tép dé truy cip vao mdy chu
phuong tién dé tai tép xudng.

Viée tai xudng c6 thé dién ra bing bat ky
giao thirc nao st dung UDP.

Media |©
player RESPONSE o
Server machine
h GET: metafile -
Browser sgf/le)r
RESPONSE
0
TMetafile
GET: audio/video file
Media RESPONSE Media
player @ server

5. May chil phurong tién phan hoi.
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MEDIA SERVER and RTSP

L. Méy khéCh HTTP tI'lly Cép méy Chﬁ Web bél’lg Chent machine Server machine

thong bao GET. ' EI

-

2. Thong tin vé siéu tép s& c6 trong phan hoi. e GET: metafile
3. Siéu tép duoc chuyén dén trinh phat da phuong Browser wee.

. RESPONSE i
tien. q
4. Trinh phat media gtri thong bao CAI PAT dé tao -
két n61 vo1 may chu media. L ?m P :
5. My chu phuong tién phan hoi. RN Q

PLAY
b 7 . 0 e e z A z A , o

6. Trinh phat media guri tin nhan PLAY dé bat dau phat e RESPONSE @ Med

- X e serve
(tai xuong). PHYEL Audio/video e
Stream

7. Tép am thanh/video dugc tai xubng bang giao thirc o TEARDOWN
khac chay trén UDP. RESPONSE °

8. Két n6i bi ngat khi c6 thong bao TEARDOWN.

9. May chii phuong tién phan hoi.

RTSP: Real-Time Streaming Protocol 1a giao thirc thyc hién mét sé chic ning xur 1y chudi. RTSP
diéu khién qua trinh hién thi noi dung Audio/video...

REAL-TIME INTERACTIVE AUDIO/VIDEO

Time Ralationship: Gia st server tao ra dit liéu video va goi di. Video dugc sb hoa va dong
g6i. Mdi géi co kich thudc hién thi 1a 10s, goi dau tién bat dau ¢ thoi diém 1a 00:00:00, géi 2 1a
00:00:10 va goi 3 1a 00:00:20. Gia str thoi gian truyén mdi gdi mat 1s dé dén dich, nghia 1a noi nhan
c6 thé hién thi ndi dung & thoi diém 00:00:01 (goi 1), ...

Hién tugng jitter 1a gi?

Phuong sai d6 tré 13 su thay doi thoi gian tré giita hoat dong truyén dan dit liéu va nhan dir liéu
qua mot két néi mang. Dé ngudi dung c6 trai nghiém tot hon, d6 tré nhat quan s& dugc wu tién hon so
véi do tré co tinh bién dong.

Trinh bay va so sanh 2 giao thirc SIP & H.323 Giao thurc SIP (Session Initiation Protocol) :
Dinh nghia: 1a mdt giao thirc bao hiéu duoc st dung dé thiét 1ap mdt phién giao dich truc tuyén gitra
2 hodc nhiéu nguoi tham gia, stra d6i phién d6 va cudi cing cham dut phién do6.
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cac SIP messges(INVITE,ACK,BYE,OPTIONS,CANCEL,REGISTER)

1. INVITE: Mo6i mét nguodi dung hoac thiét bi tham gia vao mot cudc goi.
2. ACK (Acknowledgment): Xac nhan réng mot thong di¢p da dugc nhan.
3. BYE: Két thuc cudc go1.

4. OPTIONS: Kiém tra kha nang cua mot thiét bi hodc may chu.

5. CANCEL: Huy bo cudc goi dang dugc thuc hién.

6. REGISTER: Piang ky vi tri ctia mot thiét bi voi may chu SIP.

vé hinh SIP Session, trinh bay chi tiét 3 giai doan Establishing a Session, Communicating, va
Terminating the Session.

Caller | Callee | ;lllcr c;mo
INVITE (M&i) --------- > | < 4 &
| INVITE 4' INVITE: address, options }—»
(M Gl) Establishing -<—| OK: address }7
ACK
S —— |
1200 OK (Pdng ) |
ACK (XéC nhén) ------ > Terminating 4' BYE ?

1 Establishing a Session
e Nguwoi goi (Caller) giri INVITE dén ngudi duoc goi (Callee) dé moi ho tham gia cudc goi.
e Callee trd 161 INVITE véi 200 OK dé xé4c nhan.
e Nguoi goi giri ACK dé xac nhan dong y cua Callee va bat dau cudc goi.

2. Communicating

Sau khi phién di duoc thiét 1ap, viéc truyén thong dién ra giita Caller va Callee. Truyén thong co thé
bao gom truyén dit liéu 4m thanh, video hodc dit liéu da phuongI&#Hién khac.

3. Terminating the Session.

e Caller gui BYE dé két thuc cude gol.

e Callee tra 101 bﬁng 200 OK dé x4c nhan va két thuc cudc gol.
Giao thuc H.323:

— Cho phép mang dién thoai cong cong giao tiép v6i hé théng may
tinh két ndi Internet.

— V& hinh md ta kién trac H.323

— M0 ta giao thurc H.323 — V¢ hinh va mo ta hoat dong H.323.
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LO3: Phat trién &ng dung da phwong tién trén nén ting web hoic peer to-peer
Xem le pdf: MULTIMEDIA AND WEB TEACH.pdf PBa phuong tién

- Su tich hop cua nhiéu loai phuong tién, chéng han nhu van ban, hinh anh, video, hoat anh va am
thanh

- Pa phuong tién dya trén Web (goi tit 1a da phuong tién)

- Pa phuong tién (Am thanh, video, hinh anh dong) nam trén cac trang Web
e Cac trang web da phwong tién

- Co tinh tuong tac

- Thuong chtra cac phan tir ma ngudi dung tuong tac truc tiép

- Hién thi thong tin theo yéu cau ctia khach truy cap trang Web

Pa phuong tién dua trén Web la gi?

« Cong nghé may tinh phat trién va két ndi Internet bang thong rong 1am cho Pa phuong tién dya trén
web kha thi hon nhiéu so véi trudc day

« Phin 16n c4c trang Web ngay nay bao gdm da phuong tién nhu quang céo, chuong trinh truyén hinh,
podcast, ndi dung do nguoi dung tao ra

* Tim hiéu vé Pa phwong tién dwa trén Web?

- Pa phuong tién 13 mot thanh phan khong thé thiéu cia Web- Cac doanh nghiép va ca nhan
can hiéu dac diém cua céc loai phan tir da phuong tién va tdc dong cta viéc thém ching vao
trang Web

Web-Based Multimedia Applications (cht ¥ cho mét s6 vi du ma A/C biét, véi tén goi cu thé
nhu Youtube,...)

«Cung cip thong tin

- Hinh anh vé san pham, video clip va podcast cling nhu ctia ngudi dung huéng dan sir dung
dugc st dung dé€ truyén dat thong tin.

- Thanh phﬁn quan trong trong viéc dao tao, huin luyén, day hoc,... dua trén Web (WBT) .
*Thwong mai dién tir

- Danh muc truc tuyén, mau phim va nhac, v.v.
- Thuc té a0 (VR)

« Viéc str dung may tinh dé tao ra khong gian ba chiéu méi trudng trong giéng nhu trong thé
gi61 thuc(vd: thiét ké kién truc, day hoc mo phdng,...)

« Thuc té 4o ting cudng — hd trg hinh anh theo thoi gian thuc
*Gidi tri
- Truyén hinh truc tuyén / phim va tro choi ¢6 sin qua TV céc trang mang
« Truyén thong xa hoi va thé gidi do
- Hinh anh va video trén nhiéu trang mang x4 hoi- Thé gidi 40 3D(Doi séng thir hai)
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