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Part I

The Nature of a Digital Media File
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Digital Image Capture
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176x144 image, 15 fps and 
8KHz mono audio 
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The Capture Process
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201 190 167 184 157 139 101 98  77 é 

97  121 88  64  76  45  5   19  21 é 

145 23  190 180 177 206 222 197 240 é 

and so on for a total of 76,032 bytes every 1/15 
of a second  

Turning it into Digital Sample
6

- 50 - 53 60 62 53 - 73 - 75 - 70 - 68 100 102 . . .

and so on for a total of 8000 bytes every second  

A raw video sample (typically one frame is one sample)

!ƴ Ǌŀǿ ŀǳŘƛƻ ǎŀƳǇƭŜ όǘȅǇƛŎŀƭƭȅ ƻƴŜ ǎŜŎƻƴŘΩǎ ǿƻǊǘƘ ƛǎ ƻƴŜ ǎŀƳǇƭŜύ
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Recording the Samples
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5 minutes of video and audio is  (76KB*15*300 + 8KB*300) 687MB 
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Reducing the Video Sample Size
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1001010100100
1010100101001
0010010010100
1001001001010
010000111111

One Raw Video Sample 76KB

1001
0101
0011

One Compressed Video Sample 0.8KB

Approximate the color

Approximate the motion

Reduce the detail

Compact the data

Video
Codec
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Reducing the Audio Sample Size
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10010101
00100101
01001010

One Raw Audio Sample 8KB

100
011

One Compressed Audio Sample 1.5KB

Approximate the 
waveform

Remove 
imperceptible sound

Compact the data

Audio
Codec
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Recording the Samples
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5 minutes of video+audio is 3.6MB !
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Keeping Track of Things

Media Header
Á Types of samples present (audio, video etc.)

Á Dimensions, durations of samples

Á The way samples are encoded (codec)

Á The location and timing of samples in the file
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Creating the Digital File
12

ÅRecord the video + audio signal

ÅTurn it into samples in memory

ÅReduce the space each sample 
takes up (compress)

ÅRecord the (compressed) 
samples to a disk file

ÅwŜŎƻǊŘ ǘƘŜ άƳŜǘŀέ ƛƴŦƻǊƳŀǘƛƻƴ 
in a header in the file

201 190 167 184 157 139 101 98  77 é 

97  121 88  64  76  45  5   19  21 é 

145 23  190 180 177 206 222 197 240 é 

- 50 - 53 60 62 53 - 73 - 75 - 70 - 68 100 102 . . .
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Summary

ÅVideo In a Media File
ï Recorded as a sequence of images taken at regular intervals (frames) 

ï The color of each pixel of the image are turned into numeric values

ï All pixels values from one frame are collected together to form a video sample

ÅAudio In a Media File
ï Audio is recorded as frequent a periodic measurement of the raw audio signal

ï The measurement is turned into a numeric value (2 values for stereo etc)

ï Measurements covering a specific period (e.g.. 1 second) forms a sample

ÅMedia files contain 
ï! ǎŜǉǳŜƴŎŜ ƻŦ ŀǳŘƛƻ ŀƴŘ ǾƛŘŜƻ άǎŀƳǇƭŜǎέ ǿƘƛŎƘ Ƴŀȅ ōŜ ΨǳƴŎƻƳǇǊŜǎǎŜŘΩ ōǳǘ 
Ƴƻǎǘ ƭƛƪŜƭȅ ΨŎƻƳǇǊŜǎǎŜŘΩ ǿƛǘƘ ŎƻŘŜŎǎΦ
Å Compression reduces data size to save on storage space or allow for transmission.

ï A header which describes everything about the media samples
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Part II

Formats, File Extensions
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Proprietary -v- Non Proprietary 
Formats

Å Proprietary
ïOrganize in a non standard way perhaps to meet some functional or 

business need
ïPossibly use custom codecs

Å Non Proprietary 
ïhǊƎŀƴƛȊŜ ŀŎŎƻǊŘƛƴƎ ǘƻ ŀ ǎǘŀƴŘŀǊŘ όŜΦƎΦ ŀǾƛΣ ƳƻǾΣ ƳǇƎ ΧύΦ 
ïUse format supported codecs.
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Type  and structure of 
information in header 

Organization of 
samples from 

different tracks 

Location 
of 

Header 

Choice of codec 
and details of 

encoding
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