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Digital Multimedia:

Any combination of Graphics (2D or 3D), Audio, Text, Animation and Real —Life, Video delivered to you
through the computer.
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- Audio
- Graphic
- Text
- Video
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- Keyboard
- Mouse

- Tracking ball
- Touch screen
- Pen-Based Mouse
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Sound and Audio
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Air 331.5
Hydrogen 1270
Carbon dioxide 258
Water 1450
Iron 5100
Glass 5500
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Continuous Signals / Discrete Signals

Analog to Digital Conversion
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Voice Digitization (Analog — Digital Conversion)
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Voice Digitization (Analog — Digital Conversion)
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Voice Digitization (Analog — Digital Conversion)
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Voice Reconstruction (Digital — Analog Conversion)
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Voice Reconstruction (Digital — Analog Conversion)
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Voice Reconstruction (Digital — Analog Conversion)
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Voice Reconstruction (Digital — Analog Conversion)
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Voice Reconstruction
(Digital — Analog)

* Far-end line card
- Decoding
- Number — voltage level

* Quantization error
- Center of level
vs. actual fractional value
- Determines number of levels

on oo * Sampling rate

- Need enough samples to
reconstruct signal

- Nyquist theorem
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60 x 44000 x 16 x 2 = 42240000 bits + 8 = 10560000 Byte +~ 1024 = 10312.5 Kb + 1024 = 10.07 MB

Nyquist Theorem:
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Table 1 The Sound Quality of Digitized Sound
Sampling  Bit-resolution Bytes needed for
rate (kHz) (bits) Stereo/Monc  one minute (MB) Comments

a4 16 Stereo 10.5 CD-quality sound,

44 16 Mono 5.25 Good quality for voice-overs.

44 8 Stereo 5.25 Good quality for playback.

44 8 Mono 2.6 Goed quality for recording a
mono audio source.

22 16 Stereo 5.25 Good quality reproduction but
not CD quality.

22 16 Mono 26 OK for narration.

22 8 Stereo 26 Good for stereo recording
when playback equipment
quality is low.

22 8 Mono 1.3 Sounds like good AM radio
quality.

11 16 Stereo 2.64 No advantage in using stereo.

11 16 Mono 1.32 Sounds muffled. The lowest

standard you should use,
unless you are using for
telephony applications.
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1- Content Sound:
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Table 2 File Formats

Name of the File
awdio file ¢xtension Description Platforms
m-law .aun Most frequently used file format on the Sun and NeXT
.snd Internet. It is not the highest quality audio
available, but the size is small and it has
a player on almost all platforms. It is
sampled at 8 kHz.
This format allows for storage of multi- Macintosh and

Audio aif
Interchange File  .aiff
Format (AIFF) .aife

Resource .way
Interleave File
Format (RIFF)
Wave
Motion Picture .mpg
Experts Group .mp2
(MPEG) .mp3
Creative Voice NOC
Musical .mid
Instrument midi
Digital Interface
(MIDI)

Modules (MOD) .mod

AD Lib .smp

Dialogic VOX

channel sampled sound at a variety of
sample rates. Its an interchange format,
which can be easily converted to other
formats. It is often used in high-end audio
recording applications where storage space
is not a problem. For example, one minute
of 16-bit stereo audio sampled at 44 kHz
occupies about 10MB.

This format is very similar to the AIFF

format and supports multichannel samples
and variety of sampling rates. They follow

the RIFF (Resource Interchange File Format)

specification and is commonly found on
Windows based PCs. WAV files require
approx. 10 MB/min for a 16-bit sampling
rate of 44 kHz.

The most popular of the standards today,

defined by ISO’s MPEG. Supports three
layers, and compression techniques use the
psycho-acoustic models. Layer I takes the
least amount of time to compress while
Layer III takes more time.

Sound recorded by Creative Lab’s Sound

Blaster and Sound Blaster Pro audio cards.
Supports only 8 bit mono audio files
sampled at 44 kHz and stereo files at

22 kHz.

Unlike, the above format, the MIDI is

not a specification for sampled audio

data. This is a serial communications
protocol designed to allow transmission

of control data between electronic musical
instruments. It is a PostScript language for
music. The MIDI Manufacturer Association
(MMA), a group of electronic musical
instrument manufacturers, is responsible
for the evolution of the MIDI protocol
since its birth in 1933,

Originally designed for Amiga. This

format is a cross between MIDI files
and Digitized audio files. This format
also has simple digital signal processing
{DSP) capabilities for adding effects.

Used by the AD lib Geld Card. Its

sampled instruments, available in 8 or

16 bit, stereo or mono with 4-bit Yamaha
ADPCM compression. Generally used by
game engines.

This is a 4-bit mono ADPCM format,

which expands to 16 bit on execution.
Works on specialized speech-data
sound boards. Usually used for games.

Silicon Graphics

Microsoft and IBM

Almost all
platforms

Almost all
platforms

Almost all
platforms

Almost all
platforms

DOS and Windows
platforms

DOS and Windows
platforms
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CD: 44100 samples per second x 16 bits per sample x 2 channels = 1411200 bits

MP3: 128 x 1000 = 128000 bits

=) 1411200 + 128000 = 11.025 times
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CD _ibws: 7T00MB x 1024 x 1024 x 8 = 5872025600 bits + 1411200 bits per second = 4161 s + 60 = 69.35 min
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5872025600 + 128000 = 45875.2 s + 60 = 764.6 min
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DVD: 4.7 GB x 1024 x 1024 = 4928307.2KB

MP3: 256 x 1000 = 256000 bits + 8 + 1024 = 31.25KB l 4928307.2 + 31.25 = 157705.83 s + 60 = 2628.43min

MP4: MPEG- 4
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Image type

Caolor depth

# Colors possible

24 bit (True Color)
16 bit (Hi Color)
Indexad 256 Color
Indexed 16 Color
Gray Scale

3cale
Monochrome

24 bits/pixel

8 bits/pixel
8 bits/pixel
4 bits/pixel
3 bits/pixel
4 bits/pixel
1 bit/pixel

167 million colors
63 thousand colors
256 colors

16 colors

256 shades of gray
16 shades of gray
Black or white
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Sharp
Strange
Smooth
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QS (NONE) Jls e 1, Anti—alias oS o 515 14Pt 51 2eS plo b olagie b aS oKin
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1. Which format would you use for graphics in the following applications:
a. Multimedia kiosk
b. Corporate Web site

2. Which format allows higher compression—JPEG or GIF?

3. State whether the following statements are true or false:
a. 1-bit color is capable of displaying 2 colors.
b. The higher the bit depth, the larger the size of the picture.
¢. An animated GIF contains multiple frames.

d. If you reduce an image from 24 to 8 bit prior to JPEG compression, the compression ratio will worsen as

will the overall quality.

e. 24-bit color is also called hi-color.

f. There are 216 colors that are common between the standard Windows and Macintosh
Palettes.

g. It is better to anti-alias text used in a graphic if the font size of the text is less than 14 points.
h. GIF stands for "graphics indexed file."

Solutions

1. a. JPEG, BMP—depending on the software compatibility,
b. GIF for text and drawings, JPEG for photographs.
2. JPEG

4a. True

b. True

c. True

d. True

e. False

f. True

g. False

h. False
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