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MP3 Encoder selection:

The following section is intended to describe the MP3 encoder that decided to be used and the criteria for selection of the encoder. A list of available encoder with source code from the internet is also included.

1
The Criteria & Justification:

The adjective “BEST” is the obvious selection criterion for anything where there is a choice involved. The factors which determine this is, however, a bit problematic especially for choosing an encoder, since there are different factors that in total contrast and mostly a trade off.  The following criteria were drawn for selecting the codec that will be in used here in. 

1. Variable Bit Rate encoding

2. Fix Point  & Open Source

3. Sound quality

4. Speed
5. Result of Independent comparisons

6. Public domain usage frequency.
1.1 
Bit-Rate encoding:

Bit rate encoding has a direct effect on quality of the compressed sound and the size of compressed sound file or compression ratio. There are three different bit rate encoding used by different encoders. Constant Bit Rate (CBR), Average Bit Rate (ABR) and Variable Bit Rate (VBR) has direct effect on compression and sound quality[14,17]. 

CBR is the name stands is an encoding technique which allocate a constant bit-rate and encode the stream in the same. This method undermines the sound quality such that, if the bit-rate is low and music is complex it get distorted and if the bit of music is simple or silence, it introduce a “hiss” sound.   

ABR is a techniques which allows to choose an average bit rate and  the encoder add bits if necessary.
VBR on-the-other-hand uses a method which makes intelligent decision during encoding by allocating as much as bit-rates as needed. The draw back is that the compressed sound file is unpredictable! Where perceptual quality is needed this method is the best.

1.2 
Open Source & Fix-point:
Due to the very fact that is going to be implemented on FPGA, the source preferably has to be fixed point, since FPGA dose have floating point operation(!!).  It should be open source,……

 Sound quality: 

Since MP3 is a loosy compression technique, the quality of the compressed sound is of high importance. The technique is base on removing the superfluous sounds and reduces the size of the file which might cause harmonic distortions. The quality of compressed sound and the ratio of Compression is directly linked and are mostly a trade-off.  
However, apart from the harmonic distortion there other sound deficiencies or “aritficate” as they are called, which are dependent on the parameters and sophistication of the encoder[15]. The artefacts to look for are pre-echo, over-ring and bandwith loose.

There are three different methods for determining the quality in the literature [15]. They are Listening test, Objective measurement techniques and Perceptual measurement techniques.  The use of any of these techniques, however, are out the of scope at this stage. None-the-less, it is decided to use independent comparison results for quality determination.

Candidate Encoders:

There are three main encoders that are considered to be used. They are, in order of preference, LAME, BladEnc, Franhour (FhG) and Xing.

Table x.x summaries the encoders and compare their features against the criteria of fitness for our purpose.
	Encoder Name
	Bit-Rate encoding
	Fix Point
	Multiple input
	
	Open source

	LAME
	CBR, ABR, VBR
	NO
	Yes
	
	yes

	BladeEnc
	CBR, 
	
	
	
	yes

	Xing
	CBR, VBR
	N/A
	
	
	No

	FhG
	CBR, VBR
	N/A
	
	
	No


Table ‎0.1 Encoder V Criteria
2
Independent Test Results, Methods and Test data: 

There are four comprehensive comparison tests carried out by independent bodies[3,8, 9, 13]. Three of the tests are comparing MP3 encoders directly while the fourth one is comparing MP3 against CD and a different technology name OGG. Table x.x is a summery of what the tests found on the internet.
	Test subject
	Bit-Rate Range
	Test method
	Test data
	Verdict
	Tester

	FhG, LAME, BladEnc
	32-64
	Visual analys using “sonogram”
	unkown
	BladeEnc produce pre-cho

FhG has over-ring
	[9]

	FhG, LAME, BladEnc
	128 kbps (VBR)
	Visual analys using “sonogram”
	unkown
	BladeEnc produce pre-cho

FhG has over-ring
	[9]

	FhG, LAME, BladEnc
	196-256- 320
	Visual analys using “sonogram”
	unkown
	LAME bits the peak performace
	[9]

	FhG, Xing, LAME 3.61, BladeEnc.
	128, 196, 256 
	
	Dirty Blue
	
	[8]

	FhG, Xing, LAME3.61, BladeEnc.
	128, 196, 256
	
	
	
	[8]

	FhG, Xing, LAME 3.61, BladeEnc.
	128, 196, 256
	Listening
	
	
	[8]

	LAME 3.89b, FhG
	128 kbps
	
	
	LAME top or near top, xing not suitable condidate
	[13]

	LAME, OGG, CD
	128
	
	Crush On You,

Mano a Mano
What A Feeling

Ist Deine Liebe Echt

Autumn Tactics
	OGG  is leader
	[3]

	LAME, OGG, CD
	160
	
	
	OGG  is leader
	[3]

	LAME, OGG, CD
	192
	
	
	LAME better on a whole 
	[3]

	LAME, OGG, CD
	256
	
	
	LAME better with hight frequency
OGG good with middle 
	[3]

	LAME, OGG, CD
	320-350
	
	
	Both encoer do excelent
	[3]


Table ‎0.2 Test result summary
3 Public domain usage:

Table 0.3 shows the frequency of publicly used encoders. The lis is  
	
	Name
	Encoder included
	Plat form suppoted

	1
	AltoMP3 Maker  
	LAME Encoder
	Win 95/98/2000/NT/ME

	2
	N-Koder
	
	Win 95/98/NT/2000

	3
	Easy CD Ripper
	
	Win 98/NT/ME/2000/XP

	4
	YAMP
	
	Win 95/98/2000/NT

	5
	Adv. Encode Decode Tools
	
	Win 95/98/NT/2000/ME

	6
	MPAction Tools
	
	Win 95/98/NT/2000

	7
	Audio Companion
	
	Win 95/98/2000/NT

	8
	Rob Fantastic MP3 Encoder
	
	Win 95/98/2000/NT

	9
	Waver
	
	Win 95/98/2000/NT/ME

	10
	Easy CD-DA Extractor
	
	Win 95/98/2000/N/XP

	11
	Mighty DAC
	
	Win 98/ME/2000/N/XP

	12
	CD Stripper
	
	Win 95/98 NT/2000/ME

	13
	JukeIt Up
	
	Win 95/98 2000/ME

	15
	CDex
	
	Win 95/98/NT

	16
	dbPoweramp
	
	Win 95/98/NT4/ME/2000

	17
	FreeRip MP3
	
	Win 95/98/NT4/ME/2000

	18
	CD to MP3 Maker
	
	Win 95/98/NT/ME/2000

	19
	Xing Encoder
	Xing Encoder
	Win 95/98/NT

	20
	Audio Catalyst
	
	Win 95/98/NT

	21
	Froebis MP3 Studio  
	
	Win 95/98/NT

	22
	MusicBoss Grabber
	
	Win 95/98

	23
	MP3Enc
	Fraunhofer Encoder
	Win 95/NT

	24
	Rosoft Audio Tools
	
	Win 95/98/NT/2000

	25
	AudioActive Production Studio
	
	Win 95/98/NT

	26
	MusicMatch
	
	Win 95/98/ME/NT/2000

	27
	Siren Jukebox
	
	Win 98/2000/ME

	28
	MP3HomeStudio
	
	Win 95/98/ME/2000

	29
	Audio Companion
	BladeEnc Encoder
	Win 95/98/2000/NT

	30
	Rob Fantastic MP3 Encoder
	
	Win 95/98/2000/NT

	31
	Waver
	
	Win 95/98/2000/NT/ME

	32
	CD Copy
	
	Win 95/98 NT/2000

	33
	MP3 Strip It!
	
	Win 32/95/98 2000/NT4

	34
	RightClick
	
	Win 95/98/NT

	35
	Audio MP3 Maker
	
	Win 95/98/NT/ME/2000

	36
	Blaze Media Pro
	Other
	Win 95/98/NT/2000/ME

	37
	AudioWriter
	
	Win 95/98/NT/2000

	38
	AudioConvert
	
	Win 95/98/2000/NT/ME

	39
	TsunamiPro
	
	Win 95/98/NT

	40
	HyCD
	
	Win 95/98 2000/NT/ME

	41
	MP3 to Exe
	
	Win 95/98/NT

	42
	PC Music
	
	Win 95/98

	43
	SoundLimit
	
	Win 95/98/NT


Table ‎0.3 Public domain useage
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