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Audio File Formats




Introduction (1/3)

An audio file format is a file format for

storing digital audio data on a computer
system.

This data can be stored uncompressed, or
compressed to reduce the file size.
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Introduction @)

There are three major groups of audio file
formats:

Uncompressed audio formats, such as WAV
and raw header-less PCM.

Formats with lossless compression, such as
FLAC and Windows Media Audio Lossless
(WMA Lossless).

Formats with lossy compression, such as MP3
and Windows Media Audio Lossy (WMA lossy).
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Apple

Microsoft

Real-
Networks

Standard audio file container format
used mainly in Windows PCs.

Standard audio file format used by Apple.

MPEG Layer lll Audio. Is the most
common sound file format used today.

Windows Media Audio format.

A RealAudio format designed for
streaming audio over the Internet.



WAV 12

Waveform Audio File Format (WAVE, or
more commonly known as WAV due to
its filename extension) is a Microsoft
and IBM audio file format standard for
storing an audio bitstream on PCs.

It is the main format used on Windows
systems for raw and typically
uncompressed audio.
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WAV /2

The usual bitstream encoding is the
linear pulse-code modulation (LPCM)
format.

Both WAVs and AlFFs are compatible
with Windows, Macintosh, and Linux
operating systems.




The Canonical WAVE file format

) File offzet Field Size
field name
endian (bytes) (bytes)
]
big ChunkID 4
4
little ChunkSize 4
a
hig Format 4
_ 12
big Subchunki1ID 4
16
little Subchunk1 Size 4
20
little AudioFormat 2
cc
littl 2 MumChannels 3
_ 24
little SampleRate 4
2a
little ByteRate 4
_ 32
little BlockAlign Z
; o
little Bits PerSample 2
515
hig SubchunkzID 4
40
little Subchunkz Size 4
- -
(1]
H
little ]
ot
[
=
A=
]
=
oo

The "RIFF” chunk descriptor

The Format of concern here is
“WAYE", which requires two
sub-chunks: "fimt " and "data"

The "fmt " sub-chunk

describes the format of
the sound information in
the data sub-chunk

The "data” sub-chunk

Indicates the size of the
sound information and
contains the raw sound
data

https://ccrma.stanford.edu/courses/422/projects/WaveFormat/
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Image File Formats




IREG

JPEG (Joint Photographic Experts Group)
is a lossy compression method.

The JPEG filename extension is JPG or
JPEG.

JPEG applies lossy compression to images,
which can result in a significant reduction
of the file size.
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GIF

GIF (Graphics Interchange Format) is
limited to an 8-bit palette, or 256 colors.

This makes the GIF format suitable for storing
graphics with relatively few colors such as
simple diagrams, shapes, and logos.

The GIF format supports animation and is
still widely used to provide image
animation effects.
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PNG

PNG (Portable Network Graphics) is a
raster graphics file format that supports
ossless data compression.

PNG was created as an improved, non-
patented replacement for GIF, and is the
most used lossless image compression
format on the Internet.
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BMP

The BMP file format, also known as bitmap
image file or simply a bitmap, is a raster
graphics image file format used to store
bitmap digital images.

BMP files are uncompressed, hence they
are large; the advantage is their simplicity
and wide acceptance in Windows
programs.




Bitmap File Header

The Structure of

1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|

d

F'LE”EADER the Bitmap Image File
S I File Size (BMP)
Reserved] ‘ Resered2
b File Crifzet to PixelAmray . Usua”y 54 bytes
HH Older DIB Headers can be substituted
e BITMAPVSHEADER for the BITMAPVSHEADER
DIB Header Size
Image Width (w) L
Image Height (h) -
Planes _[Bits per Pixel} :
Compression r . H
Image Size *
¥ Pixels Per Meter i H
¥ Pixels Per Meter 3 E
r----[__Colors in Color Table 3 ;
! Impartant Color Count ! H
| Red channel bitmask | 1--. ! :
! Green channel bitmask | ’\\* H
i Blue channel bitmask f\\’ E
1 Alpha channel bitmask -\f 1
i .- Color Space Type * :
! A Color Space Endpoints | i Note: The size of
! @ 4 Gamma for Red channel ! 1 Colar Space Endpoints is 36 Bytes
i @ Gamma for Green channel 3 i { This diagram does nat depict i proportionlly.
i " Gamma for Blug channel i E 5;?;";;;2;7‘?‘ manner only ta save
[} Intent | :
. ICC Profile Data 1 :
cid ICC Frofile Size
: 3 Reserved 3 :
v | '
i | I | i Note: The presence of the Color Table
i ! Color Definition (indesx 0) ! 1 is mandatory when Bits per Pixel £8
b Color Definition (index 1) ; :
! L; Color Definition (index 2) 3 i
1 o ! 1 Note: The size of Calor Tahle Entries
E 3 : = 1 is 3 Bytes if BITMAPCOREHEADER
i Color Definition (index n) i £ i is substituted for BITMAPYSHEADER.
| - < |
E z g 30;_2 iiF‘ad row size to a rultiple of 4 Bytes |
; gz ¥ : :
; - — ¥ 4
' ] A A
1 r N A
! Image Data
: PixelArray [x,y]
H Pixell0 h-1] Pixel[1 h-1] Pixel[2h-1] Pixelw-1,h-1] Padding
E FicelD -2l | Pixelh-2] | Pinellzh-z] | .. [ Pocellwr-1,121 | Padding
1 +
' -
! -
E Pixel[0,9] Pixell1,9] Pixel2,9] Pixelln-1 8] Padding
H Pixel[0,8] Pixell1 8] Pixel2,8] Pixellw-1 8] Padding
E ) Pixel0,7] Pixell1,7] Pixell2,7] Pixellw-1,7] Padding e
H Pixel[0 6] Pixel[1 B] Pixel[2,6] Pixellwe-1 6] Padding
! Pixel[0,5] Pixell1,5] Pixel2,5] Pixellve-1 5] Padding
E Pixel[0,4] Pixell1,4] Pixel2,4] Pixelln-1 4] Padding
H Pixel[0,3] Pixell1,3] Pixel2,3] Pixellw-1,3] Padding
i Pixel[0,2] Pixell1,2] Pixel[2,2] Pixel[w-1,2] Padding
! Pixel[0,1] Pixell1,1] Pixel[2,1] Pixelln-11] Padding
i Pixel[0,0] Pixell1,0] Pixel[2,0] Pixellw-1,0] Padding
i
i gF
! S
BEES
|
I

CC Color Profile (op
Embedded, variable size
ICC Color Profile Data.

[ or path to a linked file
containing
ICC Color Profile Data )

Byte offset: 0 1 2 3

Note: The ICC Color Profile may be present only when

the BITMAPVYSHEADER is used

[ This diagram wrongly suggests that the size of
Color Profile must be a multiple of 4 Bytes

It iz drawn in that manner only to save vertical space.)
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BMP Image Data Format
5 ata
Pixel[0,h-1] Pixell1,h-1] Pixel[2 h-1] Pixellw-1,h-1] Padding
Pixel[0 h-2] Pixel[1,h-2] Pixel[2 h-2] Pixel[w-1 h-2] Padding
< ¥

: Pad row size to a multiple
Pixel[0,9] Pixel[1,9] Pixel[2,9] Pixel[w-1 9] Padding
Pixel[0,8] Pixel[1,3] Pixel[2,8] Pixel[w-1,8] Padding
Pixel[0,7] Pixel[1,7] Pixel[2,7] Pixel[w-1,7] Padding
Pixel[0,6] Pixel[1 6] Pixel[2 6] Pixel[w-1 B] Padding
Pixel[0,5] Pixel[1 5] Pixel[2,5] Pixel[w-1 5] Padding
Pixel[0,4] Pixel[1 4] Pixel[2,4] Pixel[w-1 4] Padding
Pixel[0,3] Pixel[1,3] Pixel[2,3] Pixel[w-1,3] Padding
Pixell0,2] Pixel[1,2] Pixell2,2] Pixellw-1,2] Pacding
Pixel[0,1] Pixel[1,1] Pixel[2,1] Pixellw-11] Padding
2 Pixel[0,0] Pixel[1,0] Pixel[2,0] Pixel[w-1,0] Padding

/,\\ J
-
of 4 Bytes
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Pixel Format

The 8-bit per pixel (8bpp) format supports 256 distinct
colors and stores 1 pixel per 1 byte. Each byte is an
index into a table (palette) of up to 256 colors.

The 16-bit per pixel (16bpp) format supports 65536
distinct colors and stores 1 pixel per 2 byte WORD.
Each WORD can define the alpha, red, green and blue
samples of the pixel (often 5.6.5 in RGB notation)).

The 24-bit pixel (24bpp) format supports 16,777,216
distinct colors and stores 1 pixel value per 3 bytes. Each
pixel value defines the red, green and blue samples of
the pixel (8.8.8.0.0 in RGBAX notation). Specifically in
the order (blue, green and red, 8-bits per each sample).
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The End.

Any question?
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