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Digital Data Format
• Bit
• Byte = 8 bits
• Word = 2 or 4 bytes
• Block = 512 or 1024 bytes
• 1 KByte = 1024 bytes

Binary and Decimal Numeral Systems

1111 
= 1*23+1*22+1*21+1*20
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110012
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101010

10019

10008
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01015

01004

00113

00102

00011

BinaryDecimal
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ArcGIS Variables
- Data types

• Text: ASCII (American 
Standard Code for Information 
Exchange)

• Binary

Raster Data Structure
– Header

• Dimension and spatial resolution
• Projection and coordinates
• Thumbnails

– Data
• Types: ascii, binary (1-bit), integer (8-bit), floating-point (4-

byte)
• Single- and multi-band structures (BSQ, BIL, BIP)

– Trailer
• Color look-up table
• Statistics
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Raster Data Structure (cont.)

• Uncompressed/ lossless compression
– Cell-by-cell encoding
– Run-length encoding (RLE)
– Quad Tree

• Lossy compression
– JPEG
– MrSID (Multi-resolution Seamless Image 

Database)
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Raster Header 
Information

Image Display

• Display size
• Radiometric resolution (range of 

brightness)
• Color rendition

– D-to-A conversion (Analog CRT)
– RGB-channels
– Grey scale, pseudo color, and true-color
– Color look-up table

• 4-bit, 8-bit, 24-bit, 32-bit, …
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Display Modes

• Binary (B&W 2 colors)
• Gray scale (B&W with various tones)
• True-color

– Natural color
– False color

• Pseudo-color (Color)
– Natural color
– False color

• Relief (Gray scale with relief shading functions.)

Natural- & False-Color Composite
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Cathode-Ray Tube (CRT) & RGB Color

Display Images on a Computer Screen

See to Figure 3.4 in Mather.

Image File
(e.g., .img)

Disk storage Display card CRT or LCD
monitors
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Pseudo and True-color

True-color display

Pseudo-color display
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Color Mixing

Light:
Additive color system
(Primary colors: R,G,B) 

Pigments:
Subtractive color system
(Secondary colors: C, M, Y)


