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AUDIO CODING

OUTLINE

● Lossless Data Compression 

● Lossy Data Compression 

● Psychoacoustics 

▸Critical Bands and Absolute Threshold 

▸Masking 

● ISO-MPEG1 Audio Coding
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LOSSLESS DATA COMPRESSION

LOSSLESS DATA COMPRESSION
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LOSSLESS DATA COMPRESSION

LINEAR PREDICTION EXAMPLE OF ORDER M=8
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LOSSY DATA COMPRESSION

LOSSY DATA COMPRESSION
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PSYCHOACOUSTICS

PSYCHOACOUSTICS - CRITICAL OR BARK BANDS
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PSYCHOACOUSTICS

FREQUENCY ANALYSIS DEMO
Linear 
analysis 

Logarithmic 
analysis 
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PSYCHOACOUSTICS

FREQUENCY BAND ANALYSIS DEMO

Frequency analysis in critical bands by accumulating the signal 
energy inside each critical band (also called “bark bands“).
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PSYCHOACOUSTICS

ABSOLUTE THRESHOLD IN QUITE AND MASKING THRESHOLD
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PSYCHOACOUSTICS

MASKING DEMO

• Calculation of masking threshold from bandlimited noise. 

• Addition of sinusoid of increasing amplitude. 

• Sinusoid has higher frequency than the noise signal. 

• Sine amplitudes: -50, -40, -30, -20, -10 dB.

blue: noise, red: masking threshold, green: sinusoid
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PSYCHOACOUSTICS

MASKING INSIDE CRITICAL BANDS
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Tonality Offset  O(i)=α(14,5+i)+(1-α)5,5 



PSYCHOACOUSTICS

MASKING INSIDE CRITICAL BANDS
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PSYCHOACOUSTICS

MASKING ACROSS CRITICAL BANDS
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PSYCHOACOUSTICS

MASKING CALCULATION
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Sound Pressure Level  
LS(i)=10 log10 (Sp(i)) in dB

Step 1: Calculation of Signal Power in Bark Band i



PSYCHOACOUSTICS

MASKING CALCULATION
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Step 2: Masking across Critical Bands Lm(i)=10 log10 (Sm(i)) with Sm = B Sp 



PSYCHOACOUSTICS

MASKING CALCULATION

16

O(i)=α(14,5+i)+(1-α)5,5

Step 3: Spread Masking Threshold LTm(i) = Lm(i)  - O(i) in dB 



PSYCHOACOUSTICS

MASKING CALCULATION
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Step 4: Global Masking Threshold  LTm,abs(i) = max [LTm(i), LTq(i)] 



PSYCHOACOUSTICS

MASKING CALCULATION
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Step 5: Calculation of Signal-to-Mask Ratio SMR(i) = LS(i) - LTm,abs(i)



ISO-MPEG1 AUDIO CODING

ISO-MPEG1 AUDIO CODING
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ISO-MPEG1 AUDIO CODING

SUBBAND SIGNAL
Only second subband with frequency components from 700 to 1400 Hz, 
amplified by 12 dB

Linear 
analysis 

Logarithmic 
analysis 
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ISO-MPEG1 AUDIO CODING

ISO-MPEG1 AUDIO CODING - LAYER 3 FILTERS
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