Lecture 2 Friday, 09/03/99

+ Types of Digital Multimedia
+ Compression

+ Coding, Quantization, Bit assignment (material in
the course reader)
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Types of Digital Multimedia

—Text:

Uﬂfﬂl‘ﬂlﬂttﬂd ﬂl' plai“ - 4 This is &n an sxample of
: rich text
text:

limited character set, 1

byte/char
Formatted or rich Text:

multiple fonts, sizes, 2
byte/char Example of plain and rich text
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Example of formatted Text:
64 lines/1image
80 char/line }
— 80 x 64 x 2 x8= 84 Kbits

— over 14.4K modem, 5.7 sec

—Graphics:
« Asgsembly of objects such ag lines, curves or circles etc..
Generated either by human or computer GUI.

* (Objects are revigable: stretched, rotated, deleted,
translated.
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—Image: Composed of pixels, not easily revisable.

Example of images:

. 1024 ' Colors: RG B

8 bits/color, 24 bits/pixel

768 1024 < 768 x 24 = 18.8 Mb
14.4 kb/ls —» 21 min

I 288 kb/ls —» 10 min
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Graphics Images

Craphics are revisahle Immages are not revisahle

documents

The document format must The document format 15

retain structural information unaware of any structural
informati on

The semantic content 12 The semantic content 1z not

preserved in the representation preserved

Described as objects Described as hitmaps formed of
individual paxels

Table: Summarized comparizon between computerized images and
graphics
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Type Origin
Name Storage Name Feature Production technique
form
Still Elltl'['l.ﬁp Sranned C&Pt'l.'ll'ﬁ Scannj_ng Dfprinted pages
1rma ge still image from the Capture byanalog shll video
real world camera followed bydigitization
Capture by digital still image
carmera
Capture byanalog wvideo carera
and &/D comversion bycomputer
video bhoard
aynthesized Computer- Mlanual creation with paint program
still image assisted Screen capture (grabbing ofa
creatlon or bitrmap froma porton of computer
gerneration SCTEEeI)
Corversion of graplacs to bitmaps
Fereration by program
Graphics | Ohjects Computer Mlanual creation with graphics
sraplics editor

Generation by program

Table: Type and origin of still images and graphics
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—Moving Image:
« captured by camcorder
* 15-16 fps makes human eyes feel real

« camcorder captures moving 1umage

—Moving Graphics (animation):
* object with time dependent direction

—Speech, Audio
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e

Name | Storage Name Feature Production technigue
form
Wirving | Bitap Captared | Caphare Scarning of printed pages
1rage moton from the Captire byaralog still videa
video real world carrera followed by
dimhzation
Caphire byrdigital shll roage
CATETA
Caphre byaralog video
carrera and &0 comersion
byrcorgmte r video board
Synthesized | Corgnder- Ivlanual creation with
roton asasted paint’draw prograr
wideo creafion or Screencaphme (grabbing of a
gereration bitraap from a portion of
coripnter scre e
Comersionof graphics to
bitrnapes
e reration by prograrn
Ivrng Chjects ard Corgter Each viewr Ivlnmal creation with
graphics | timing arirwation | corgputed at arirationanthorng tools
re la tionshipe displaytire e reration by prograra

Table: Type and origin of mowing images and graphics
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Format Samplng  Bandwidth

Frequency Hit rate

rate (kHz)  (kHz) Range (Hz) (kbps)
Telephony 80 3.0 200-3,200 64
Teleconferencing 16,0 7.0 50-7,000 256
Compact cisk .1 200 20-20,000 1410
Dig fucio Tape 480 200 20-20,000 1,536

Takle: Digital Audio Formats
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Enabling Technologies

1. Compression
Why Compression?
(a) large storage  (b) slow storage device

(¢) network bandwidth

ex: 620 x 560 pixel frame of color video
24 bits/pixel —> 1MB

30t's ——> 30 MB/gs data rate of storage device; CDROM 300 KB/s
30 min —:> 50 GB storage
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Cotnpressed
mignal

L.ossy — the compressed signal is different from the original
signal

L.ossless — the compressed signal is same as the original signal
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Table: Comparison of Storage requirements for
various data types

T ext Image Audio Animation  Video
Cibject ALRCII Bitmapped Moncoded streamn of  Synched image TV analog or
tvpe EBCDIC graphics digitized audio or  andstreamnat  digital image
otill Fhotos woice 15-19 frames’s  with synched
Faxes streams at 24-310
frames's
mize and KB per Samples: Voice/phone SKHZS 2 50B/: for 27T WIB/s for
bandwadth page 64 KB per 8 bits (mono) 6- 320z640x14 B 0zzd 503224
image 4K B/ Audio CD piels/frame pizels per frame
Detailed Da44 1KHA 16 i 16 bit colory  (24-bit color) 30
(color) bit 176 KR/s 16 frames/s frames's
7.5 MB per
itnage

KB= EKbytez b= Mibytes
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Figure: Storage requirements for a typical multimedia
application with compressed images and video

Storage Eequirements

1 B

100 mMB

10 mB

1 MB

1 GE
00 ME 550 ME
1 ME
5010 100 fax 100 color 10 minef 10 min of 1 hour of
pages line images  images atmation digitized  digital wideo
of text  (uncompr.) (compress. (compress. ideo (Compress.
15513 15:1) (compress. 200:1)

201
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(a) takes more design effort for the specific tagk. (b)
suffers from slow speed. So (¢) 18 a compromise
between the first two. A guest lecture on (¢) will be

given later on.
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