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In order to show the application of the previous proposed psychoacoustic model in 
audio coding, we will develop in this chapter a high quality audio coder using the 
proposed psychoacoustic model from the previous chapter and compare this audio 
coder with the standard MP3 audio coder. As can be seen later in the experiment 
section, the proposed audio codec is preferred over the MP3 codec at the same 
compression bit rate, thus providing a potential usage for many audio applications.

9.1. STRUCTURE OF PROPOSED PERCEPTUAL AUDIO CODER

The structure of the proposed high quality perceptual audio encoder is shown in 
Figure 1 (He et al., 2008b). Input PCM audio samples are fed into the encoder. The 
time to frequency mapping creates a sub-sampled representation of the audio samples 
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using the DWPT. The psychoacoustic model calculates the masking thresholds, 
which are later employed to control the quantizer and coding. Bit allocation strat-
egy is utilized to allocate bits to each sub-band sample according to its perceptual 
importance. Typically, more bits are reserved for low frequency samples, which 
are perceptually more important. Quantization is performed in a way to keep the 
quantization noise below the audible threshold for transparent audio coding. The bit 
allocation information is transmitted together with the encoded audio as ancillary 
data or side information, which are used in the audio decoder to reconstruct the PCM 
audio samples. Lossless coding, which is usually Huffman coding, is employed to 
further remove the redundancy of the quantized value. The frame packing block 
packs the output of quantizer and coding block as well as the side information and 
yields the encoded audio stream.

Figure 2 shows the decoder of the proposed audio coding scheme. The encoded 
audio stream is fed into the frame unpacking block, which unpacks the compressed 
audio stream into the quantized samples as well as the side information. In the de-
quantization and decoding block, Huffman decoding is performed first followed by 
de-quantization, using the side information extracted from the frame-unpacking 
block. The output is the audio samples in the wavelet domain, which are later trans-
formed in time domain by the inverse time/frequency mapping block to form the 
decoded PCM audio samples.

Time/frequency mapping block and psychoacoustic model block are illustrated 
in chapter 7 as the proposed psychoacoustic model, so only quantizer and coding 
block is explained in the following section.

Figure 1. Structure of perceptual audio encoder



 

 

11 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/high-quality-audio-coder-using/56064

Related Content

Data Replication Support for Collaboration in Mobile and Ubiquitous

Computing Environments
João Barretoand Paulo Ferreira (2011). Handbook of Research on Mobility and

Computing: Evolving Technologies and Ubiquitous Impacts  (pp. 1132-1154).

www.irma-international.org/chapter/data-replication-support-collaboration-mobile/50644

A CSCW with Reduced Bandwidth Requirements Based on a Distributed

Processing Discipline Enhanced for Medical Purposes
Iraklis Kamilatosand Michael G. Strintzis (2002). Multimedia Networking: Technology,

Management and Applications  (pp. 134-150).

www.irma-international.org/chapter/cscw-reduced-bandwidth-requirements-based/27030

A Convolutional Neural Network (CNN)-Based Pneumonia Detection Using

Chest X-Ray Images
Jashasmita Paland Subhalaxmi Das (2023). Using Multimedia Systems, Tools, and

Technologies for Smart Healthcare Services (pp. 63-82).

www.irma-international.org/chapter/a-convolutional-neural-network-cnn-based-pneumonia-

detection-using-chest-x-ray-images/314926

Television, Streaming, and Audience
Recep Bayraktar (2026). Impact of Digitalization on Modern Visual Media (pp. 195-

208).

www.irma-international.org/chapter/television-streaming-and-audience/389633

Throughput Optimization of Cooperative Teleoperated UGV Network
Ibrahim Y. Abualhaoland Mustafa M. Matalgah (2011). Innovations in Mobile

Multimedia Communications and Applications: New Technologies  (pp. 93-104).

www.irma-international.org/chapter/throughput-optimization-cooperative-teleoperated-ugv/53172

http://www.igi-global.com/chapter/high-quality-audio-coder-using/56064
http://www.igi-global.com/chapter/high-quality-audio-coder-using/56064
http://www.irma-international.org/chapter/data-replication-support-collaboration-mobile/50644
http://www.irma-international.org/chapter/cscw-reduced-bandwidth-requirements-based/27030
http://www.irma-international.org/chapter/a-convolutional-neural-network-cnn-based-pneumonia-detection-using-chest-x-ray-images/314926
http://www.irma-international.org/chapter/a-convolutional-neural-network-cnn-based-pneumonia-detection-using-chest-x-ray-images/314926
http://www.irma-international.org/chapter/television-streaming-and-audience/389633
http://www.irma-international.org/chapter/throughput-optimization-cooperative-teleoperated-ugv/53172

