1T4440
Pa phwong tién
va cac trng dung giai tri
(MULTIMEDIA AND GAMES)



Noi dung mon hoc

-]
c
-

o1

o A W DN PP

o>

Chud
Gi&i thiéu vé mon hoc
Phan |. Tdng quan vé thdng tin da phwong tién va cac ky thuat xcr |y
Chwong I: Nhdp mon Multimedia
Chwong II: M6t sé kién thirc co ban

Chwong lll: Anh
Chwong IV: Mau
Chwong V: Video
Chuwong VI: Audio

Phan Il. Mét so trng dung da phwong tién
Chwong V: Multimedia- t’ng dung va giai tri
Chwong VI: 'ng dung web

Chuwong VII: Ung dung mobile

Chwong VIII: U'ng dung 3D

Chuwong IX: ng dung Game

Bao vé Bai tap Ion, Téng két 6n tap
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Chwong VI. Audio

quan vé thong in | g3 Muc tiéu cua chwong
dap wo’p I: n p o o
vacackythudt | e NAt 5O Khai niém

xw ly

chuong:Nhap | €2 Am thanh s6

mon Multimedia

Chwong Il: Mot W Nén é.m

sé kién thirc co

e & MIDI vs. Audio

Chwong lll: Anh o T(?jng két ChU’O’ng
Chwong IV: Mau

sac == Té] I|éu tham khéO
Chwong V: Video

Chwong VI:
Audio

N




V.1 Muc tiéu cua chwong

/ homg v vido & Nguwol hoc sé:

V.1 Muc tiéu cua
chwong

& Puwoc trang bi kién thirc am thanh, biéu dién,
liu trlr va tao am thanh

% Dwoc gioi thieu nguyen ly va phwong phap
nén, x&r ly va truyén am thanh

& Sau khi két thic chwong, ngudi hoc :
& Nam duwoc vé am thanh

& Biét mot so ky thuat, cong cu x& Iy
am thanh dé tao va lwu trir am thanh trong
trng dung cu thée







Am thanh la gi ?

If a tree falls in the forest and nobody is
there to hear it, will it make a sound?

Sound provided by
http://www.therecordist.com/downloads.html



http://www.therecordist.com/downloads.html

Am thanh la gi ?

& Am thanh c6 thé 1a
& Tiéng noi
# Am nhac
& Tiéng On
& Am thanh 1 mot moi quan hé phirc tap cla céac
doi twong sau: A .

& Ngudn am A [[\ D)))

& MOi trwdng truyén (thwéng la khong Khi)

& BO thu nhan am (tai) ks -
A L2 A x 1Ay Yo AR
& BO cam nhan am (nao bo) - B m

[554 r
T



http://www.fi.edu/fellows/fellow2/apr99/soundsci.html

Hé thong truyén nhan am tw nhién




Hé thon

i MOoi trwong
. :_.i truyén am

g truyén nhan am dién tor

>

May bién nan

o g R
‘oo /// L e \ 4
N NS s, 2 /7
\\\\N__,’,//\ x )
DRSS S Khuéch dai
Phat lai Dieu hﬂoa tin
hieu
Trich chon l
thong tin, do X ly,
lwong B phan tich,
Lwu triv tong hop




Song am

A

Something vibrates  \waves of pressure Ear drums will translate
in the air these changes in wave
Forms as sound

# Am thanh dwoc do bang decibel > dB (decibel)
& Am thanh lan truyén trong méi trwéng: séng am.



Mot so vi du vé song am

Piano

A ]
(0:00.00

Pan flute

l
00:00.00

Snare drum

| IIIIIIIII | IIIIIIIII | IIIIIIIII |IIIIIII
00:00.00 00:00.10 00:00.20 00:00.30

II|II
00:00.4




Audio vs Images

Su khac biét Ién nhat cia a&m thanh va hinh &nh la gi ?




Am thanh va nhiéu am

Pleasant Sound

—~ 7\ e
4 N NS ™

& A pleasant sound has a regular wave pattern. The
pattern is repeated over and over.

e But the waves of noise are irregular. They do not have
a repeated pattern.



Pac trirng cua sdng am

¢ Am thanh dwoc mo ta bdi hai dac trwng sau:
# Tan so Frequency (or pitch)
& Bién do Amplitude (or loudness)

. «Time for one cycle— |

Affiplitude _ gwavelengthé - . distance
5 : ’ i along wave

>




Tan so6

& Frequency is a measure of how many vibrations occur in one
second. This is measured in Hertz (abbreviation Hz) and
directly corresponds to the pitch of a sound.

& The more frequent vibration occurs the higher the pitch of the sound.

Low pitch High pitch

e Optimally, people can hear from 20 Hz to 20,000 Hz (20 kHz)
Sounds below 20 Hz are infrasonic
sounds above 20 kHz are ultrasonic.




Bien dé am thanh

& Amplitude is the maximum displacement of a wave
from an equilibrium position.

¢ The louder a sound, the more energy it has. This means loud
sounds have a large amplitude.

Quiet

The amplitude relates to how loud a sound is.



Am thanh twong tw va am thanh so

Am thanh twong tw

# Tin hiéu dién mang téng tin vé &m thanh nhw mét gia tri dién thé
lien tuc

S6 hda am thanh

# Dé s dung trong cac trng dung da phwong tién, giong nhw anh,
video, am thanh phai dwoc s6 hbda

2 Viéc sd hoa dwoc thwe hién thdng qua hai bwdc: 1ay mau va
lwong tr hda



Am thanh twong tw va am thanh so

Typical Audio System

Analog i  Analog i Digital ! Analog i Analog : Analog
Audio : Audio : Audio : Audio : Audio : Audio

S—r’

—— ADC —-m— DAC ’— AMP N *))

CD,
DVD
Analog Digital Digital Analog High-
Power
Analog

The whole world is analoe and digital onlv plavs a bit part



Biéu dién so cua tin hiéu &m thanh

0101010000101010101010011010001010100110100101001
0100011100010101010100101111001001010...




Am thanh sé

# D( lieu am thanh sb la biéu dién ctia Am thanh, dwoc lwu triv

dwdi dang cac diém mau

7
.

High Sampling Rate

waveform

Low Sampling Rate

N

S

Samples stored in digital
form

ry g

LT



Am thanh sé

# Chat lwong am thanh so6 phu thuéc vao
1. Toc dd lay mau (sampling rate)

2. Kich thwéc mau (quantization step)

b”s

2 [ B Mol G

st Lotkildo - |~ X

Save in: l I MELAYU

: Melly Goeslow - Lelaki Idaman

Filename:  [Melly Goeslow - Lelaki Idaman

Save as type: |Sounds [*.wav)

Format: MPEG Layer-3 56 kBit/s, 24,000  Change...

R R s o

Position:
0.00 sec.

Length:
229.84 sec.

1

| > | » |

|_e |

Name:

S
‘:J il Format:
L] Cancel

Attributes:

Sampling Rate

CD Quality v

Remove | \
[PCr ~|

Sound Selection

Save &s |

|44.190 kHz, 16 Bit, Stereo 172kbfsec |

-canw

Sample Size

Sound Selection

PIX]

Name:

R adio Quality v| Saveds.. I Remove I
Format: |PCM LJ
Attibutes:  [22.050 kHz, 16 Bit, Mono 43kbisec |

Cancel

Sound Selection

Px

Name:

Telephone Quality v Save As... | Remove |
Format: IPCM _ﬂ
Attributes: [11.025 kHz, 16 Bit, Mono 21 kb/sec _ﬂ

Cancel




Am thanh sé

& Ngoai ra, chat lwong am thanh s6 phu thugc vao
# Chat lwong clia nguon am
# Chat lwong cla thiét bi thu va cac phan cing hd tro.
# Cac dac trung st dung dé thu am.
# Kha nang phat lai cia mai trwdng phat am.



Biéu dién so6 tin hiéu Am thanh

& Tin hiéu am thanh duoc
& Lay mau

% Lwong tir héa

WANAWA
| VAV

&= Nén
TEMPS OONTIML TEMPS DISCRET
<) x{n)
AMPLITUDE

ooNE 11
- Ll | L
|c| 3 |1 2 o
k=t g
aeLte | == = = AT :|£ EFE:‘EI{E_E
CISCRETE = _Fl_ - Hlo 17 o :f -

4] i 2




Lay mau (Sampling)

& Measure amplitude at regular intervals

¢ How many times should we sample?



Example

& Suppose we have a sound wave with a
frequency of 1 cycle per second

15

0.5 A

-0.5 A

-1.5




Example

& If we sample at one cycle per second,
where would the sample points fall?

15

0.5 A

-0.5 A

-1.5




Example

& If we sample at 1.5 cycles per second,
where will the sample points fall?




Example

& If we sample at two cycles per second,
where do the sample points fall?




Nyguist Theorem

For lossless digitization, the sampling rate should be
at least twice the maximum frequency response.

& In mathematical terms:
fo>2*
@& where f,Is sampling frequency and f, is the
maximum frequency in the signal



Nyquist Limit

& max data rate = 2 H log,V bits/second, where
H = bandwidth (in Hz)
V = discrete levels (bits per signal change)

& Shows the maximum number of bits that can be sent
per second on a noiseless channel with a bandwidth
of H, If V bits are sent per signal

& Example: what is the maximum data rate for a 3kHz
channel that transmits data using 2 levels (binary) ?

Ak
ur



Limited Sampling

¢ But what if one cannot sample fast enough?

Original wave
F(f)
=
-;T
Frequency
0 AY 25 > ! '
(a) Correct sampling (8§ = 2 W)
A
Z
)
0 A 28 38
(b) Incorrect sampling (S<2W)

Sampling in the frequency domain



Cac khoang lay mau

& Auditory range 20Hz to 22.05 kHz

& must sample up to to 44.1kHz

& common examples are 8.000 kHz, 11.025 kHz,
16.000 kHz, 22.05 kHz, and 44.1 KHz

& Speech frequency [200 Hz, 8 kHZz]
& sample up to 16 kHz
& but typically 4 kHz to 11 kHz is used



Toc doé lay mau

The sampling rate, sample rate, or sampling frequency defines the
number of samples per second (or per other unit) taken from a continuous
signal to make a discrete signal. For time-domain signals, the unit for
sampling rate is 1/s

Si”;ﬂ's"g Used As...
a000 Telephony Standard, Popular in UNEX Workstations
11000 Quarter of CD rate, Popular on Macintosh
16000 53,722 Standard (Federal Standard)
18500 CD-ROM XA Rate
22000 Half CD rate, Macintosh rate
32000 Japanese HOTY, British TV audio, Long play DAT
37200 CD XA Standard
44056 Professional audio industry
44100 CD Rate
43000 DAT Rate



http://en.wikipedia.org/wiki/Sample_(signal)
http://en.wikipedia.org/wiki/Second
http://en.wikipedia.org/wiki/Continuous_signal
http://en.wikipedia.org/wiki/Continuous_signal
http://en.wikipedia.org/wiki/Continuous_signal
http://en.wikipedia.org/wiki/Discrete_signal
http://en.wikipedia.org/wiki/Discrete_signal
http://en.wikipedia.org/wiki/Discrete_signal

Lwong twr hoa




Lwong twr hoa

& Typically use
& 8 bits = 256 levels
£ 16 bits = 65,536 levels

¢ How should the levels be distributed?
& Linearly? (PCM)
& Perceptually? (u-Law)
& Differential? (DPCM)
& Adaptively? (ADPCM)



Ty so tin hiéu trén nhiéu (SNR)

High
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Ty so tin hiéu trén nhiéu (SNR)

& Measures strength of signal to noise
Sighalenergy

SNR (in DB)= 10logio(——
Nolseenergy

& Given sound form with amplitude in [-A, A]

A2 AN N

& Signal energy = —— . \\ / \\ / \




Nen am thanh

& Tai sao phai nén am thanh ?
So Many Bits, So Little Time (Space)
« CDaudiorate: 2*2*8 *44100 =1,411,200 bps
 CD audio storage: 10,584,000 bytes / minute

e ACD holds only about 70 minutes of audio
* An ISDN line can only carry 128,000 bps

Security: Best compressor removes all that is
recognizable about the original sound

Graphics people eat up all the space



Nén am thanh
% Nguyén ly cua nén am ?

Take advantage of

« Redundancy/Correlation
» Statistics (Local / Global)

 Assumptions / Models

Problem: Much of this doesn’t work
directly on sound waveform data



Nen am thanh

& Sound is difficult to compress using lossless
methods, except for special cases.

& Some compression of audio can be obtained by
run-length encoding samples that fall below a
threshold that can be considered to represent
silence.

& Companding uses non-linear quantization to
compress speech.

& p-law and A-law companding are used for
telephony.



Thu va phat am thanh so6

Air pressure

variations ~ Digital to
~ Analogue
Convert ; Converter
l s back
into
Captured via voltage DIRE
microphone s SN\ Wl
Signal is
l converted into
binary
Anal_og_ue discrete form)
to Digital | VENBIOF, 101001101 Air pressure
Converter 0110101111 variations




Ghi file am thanh

Recording Audio Files on the pc
Uses either:
.  Microphone

= connect microphone to the microphone port and
record using sound recorder

4}-Sound - Sound Recarder
File Edit Effectz Help

Fosition: Length:

0.00 sec. 0.00 sec.
|

|




Ghi file am thanh

CD-ROM Drive
# Move music files from CD to hard drive or;

¢ Play the cd and then record using the sounc w
recorder.

Line-in
& pressing play on the audio source, which is

connected to the computer’s audio line-in socket.
Record using the sound recorder.

R=AUDIO1=L VIDEO1

O 0

Line in port
y onthepc

v

R—AUDIO2~L VIDEO?2
LINE OUT

Audio cable



Midi Audio

& Musical Instrument Digital Interface
& Before there was a wide use of mp3 and high
bandwidth network, MIDI format audio is popular
when an audio is required to be put on a website.
& Provides a standardized and efficient means of
conveying musical performance information as
electronic data.

& |s a easiest and guickest way to compose our own
score.
» (provided we have knowledge of musical instrument and
composing)
& It Is in the form of music score and not samples or
recording.

=

- - R —


http://www.fi.edu/fellows/fellow2/apr99/music.html

Midi Audio: Requirements

# To make MIDI score, we need:
1. Midi keyboard / Midi keyboard software
2. Sequencer software
3. Sound synthesizer (built-in in to sound card)



Midi Keyboard

# MIDI keyboard is used to simplify the creation of music
scores (MIDI information)

¢ MIDI information is transmitted in "MIDI messages", which can
be thought of as instructions which tell a music synthesizer how

to play a piece of music.

& The synthesizer receiving the MIDI data must generate the
actual sounds.

.IQP,
- LA &
b L l.r '{‘J‘fjllj{ti} ! )
/ Z '.‘z_::J‘I’YJI —
E Z g “-' g . {T* I-_‘ ‘0-‘




Midi Sequencer

& A MIDI sequencer software lets us to record and edit
MIDI data like a word processor

& Cut and paste
& Insert / delete

Q'] black_magic_oye_como_va.mid - Cakewalk Pro Audio

File Edit Yiew Insert Realime Go Track Tools Window Help

DR s=e- -G |MEEED --- J—H |<->>||l|0\
SN AF m 1.000 [F IR
= ~\§JE:§22F/\." “I-‘

k|/|\ (7|<l | IWheeI J|

| 2o L o s LT 2 s e e <R ozom |

—= R
H | I I I I | I I I

o gas

JJIBIack M agic Waoman

ﬁ

W@il JJ_IIE o5 I_l__l Bl

T
)
e
J
™
T
»
™
T
nh
[Tw

L:J _J ] b y
1| Electric Piano M S R Rhodes P I T - ]
o i J— —_——————
2 | Lead Guitar M| S| R Overdrive [ i I I i I I I I |v
20 Ryt Guitar M R ~ |Eectics |4 | v
4 [[Organ M{FS IR & IO - Percussive Org) 4/ 0/ 0 . . ~Organ §
5 | Organ M|'S|'R Hammond Orge) 5| 0] 0 . . Organ IT_
] | /

For Help, press F1

|Disk space: 387MB [12%)



Midi Audio Facts

& Since they are small, MIDI files embedded in web pages
load and play.

& Length of a MIDI file can be changed without affecting
the pitch of the music or degrading audio quality.

# Working with MIDI requires knowledge of music theory.




Recording MIDI Files

Recording MIDI Files

& MIDI files can be generated:

& by recording the MIDI data from a MIDI instrument
(electronic keyboard) as it is played.

& by using a MIDI sequencer software application.



Audio File Formats

& MIDI
& *.MID, *.KAR, *.MIDI, *.SMF

& AUDIO DIGITAL
& WINDOWS - * WAV
# MACINTOSH - * AlFF
# UNIX 2 * AU
# REALAUDIO - *.RA
# MPEG3 - *.MP3



MIDI versus Digital Audio

& Advantages of MIDI over digital audio:
& MIDI files smaller that digital audio files.

& Because small file, MIDI files embedded in web
pages load and play more quickly.

& If MIDI sound source are high quality — sound better.

# Can change the length of MIDI files without changing
the pitch of the music or degrading the audio quality.



MIDI versus Digital Audio

& Disadvantages of MIDI over digital audio:

& Because MIDI data does not represent the sound but
musical instruments, playback will be accurate only if
the MIDI playback (instrument) is identical to the
device used in the production.

& Higher cost and requires skill to edit.
# Cannot emulate voice, other effects.



Adding Sound to MM Project

O File formats compatible with multimedia authoring software
being used along with delivery mediums, must be determined.

0 Sound playback capabilities offered by end user’s system
must be studied.

O The type of sound, whether background music, special sound
effects, or spoken dialog, must be decided.

O Digital audio or MIDI data should be selected on the basis of the

location and time of use.
@




Audio file sizes

How much space is needed for 1 minute on a
CD?

*Two channels (stereo)
= 16 bits per channel (bit depth) (65,536 quanta)
= Sampling rate of 44,100 Hz

60 s x 44,100 samples/s x 16 bits/sample x 2

= 84,672,000 bits = 10,584,000 bytes

=~ 10 MB

So an 800MB CD can hold about 80 minutes of music....



Audio file sizes

To reduce file size:

= Reduce sampling rate
= Reduce bit depth

= 8 bits will work for speech, but not music
= Reduce channels (ie just mono)

= Halves file size — could work for games
* (Reduce duration? Unlikely )
= Use compression techniques

= Be aware of lossy vs lossless compression

4



MPEG-1 Audio Layer 3

= Lossy compression (ie loses some information)
(so don't use this for ‘master’ copies when editing)

= Reduces size by factor of 11 compared to CD

= Reduces accuracy of sounds which are unlikely to
be heard

= Based on psychoacoustic models’

= Emerged in early 1990’s

(Moving Picture Experts Group)



MIDI

Musical Instrument Digital Interface

= Purely digital music created by a processor
= Often used as a keyboard attached to a computer

= Note information from =T =~
a digital source ~ Ooess mE 0000000€

= Small size (60s in 2KB)
= Easily edited

= Sound depends on local
device




Pu nhwoc diém cua viéc sir dung am thanh

& Sound adds life to any multimedia application and
plays important role in effective marketing
presentations.

& Advantages

& Ensure important information is noticed.

& Add interest.

¢ Can communicate more directly than other media.
& Disadvantages

& Easily overused.

& Requires special equipment for quality production.
& Not as memorable as visual media.



Summary

& There are two main types of digital audio
& Sampled audio
» Captured by sampling an analogue
waveform at a set rate
# MIDI data

= |[nstructions on how to perform some
musical composition

& Sampled audio requires more storage space
than MIDI information



Chu trinh thu phat am thanh




V.6 Tai lieu tham khao cua chwong

W % Bai giang, CSDL Pa phwong tién, H. Tran,
séc PHBK, 2010
& Bai giang, Introduction to Multimedia, Chapter

/, Fatimah Khalid, Jabatan Multimedia,
FSKTM, UPM, 2005

& Bai giang, Audio for game, Chapter 9,
Alexander Brandon

& Ebook, Digital Multimedia, Chapter 7

& Bai giang, COSC1078 Introduction to
Information Technology, Lecture 6, James
Harland
IV.6 Tai liéu tham

khao & Bai giang, Introduction to Audio Compression
and Representation, Perry R. Cook, Princeton
Computer Science
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