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1. Introduction

This document and S4-020064 ("AMR-WB floating point subjective test results") presents Nokia’s verification results of AMR-WB floating-point codec. This document contains the bit-exactness testing of optimised AMR-WB speech decoder and complexity evaluation of the AMR-WB floating-point codec. Document S4-020064 includes the subjective test results from the four listening experiments conducted by Ericsson and Nokia.

2. The codec used in this study

The codec used in this study is the AMR-WB floating-point codec version 0.3.0 (converted from the fixed-point v.5.3.0). The fixed-point reference codec version in tests was 5.3.0. All 9 AMR-WB bit-rates were tested with DTX on.

The original codec delivered for verification was version 0.1.0. However, the codec has remained very stable during the verification and only small modifications have been done as listed in the table below.

Version
Date
Changes with respect to the previous version

V 0.1.0
13.12.01
Original version for verification

v. 0.2.0
04.01.02
Compilation improvements, added overload checking

v. 0.2.1
24.01.02
Corrected mode file read (because of CR to AMR-WB fixed-point). Corrected homing in 23.85 mode (because of CR to AMR-WB fixed-point)

v. 0.2.2
11.02.02
Unnecessary computation removed from the autocorrelation function. Initialisation of "mem_stat_count" corrected in VAD

v. 0.3.0
13.02.02
Added overload checking

3. The bit-exactness testing of AMR-WB floating-point speech decoder

The latest optimised speech decoder v. 0.3.0 passes the AMR-WB test vectors. In addition, we performed some further testing to ensure the bit-exactness of the decoder and overall stability of the AMR-WB floating-point codec. This testing was done by first running large speech material through the AMR floating-point speech encoder. The output of the encoder was processed with the AMR-WB fixed-point speech decoder version 5.3.0 and with the floating-point speech decoder. In table below, there is description of test material and the corresponding results from the simulations. Total amount of audio data was about 21 hours (>2 GB). One test contained very heavily clipped music with very high input level (-12 dBov). All the material was processed through all the 9 AMR-WB modes with DTX enabled.

Speech material
Input level
[dBov]
Length
[hours]
Results

NTT Speech database for telephonometry 1994
-26
4.9
All modes ok

Naxos Audiobook: William Shakespeare Great Speeches and Soliloquies, 1994

Random House AudioBooks: Anne Rice "Interview with the vampire". 1976

Naxos AudioBooks: Virginia Woolf "Orlando", 1994
Various levels
7.4
All modes ok

Various Nokia Internal Speech Databases
Various levels
4.4
All modes ok

Special input signals (impulses, noise, sin, sweeps, zero)
Various levels
0.2
All modes ok

Rock CD (ACDC)
-26 and -12
1.6
All modes ok

Various music types
Various levels
1.9
All modes ok

4. Execution speed in different platforms

The average CPU usage of AMR-WB codec was tested in two different platforms:

· Windows NT4, 733 MHz Pentium III, Microsoft C/C++ Optimising Compiler

· HP-UX 10.20 2 x 552Mhz, gcc-compiler

AMR-WB test vectors were used to run the simulations and average of those simulations was calculated for each mode. Figure 1 shows the average CPU usage of AMR-WB fixed-point and AMR-WB floating-point encoders and decoders in Windows NT4 environment. Figure 2 shows the corresponding figures for HP-UX platform.

[image: image1.emf]Average CPU-time PIII 733MHz

0.0 %

10.0 %

20.0 %

30.0 %

40.0 %

50.0 %

60.0 %

70.0 %

80.0 %

90.0 %

6.6 8.85 12.65 14.25 15.85 18.25 19.85 23.05 23.85

Fix Encoder

Float Encoder

Fix Decoder

Float Decoder


Figure 1: Average CPU usage of AMR-WB fixed-point and AMR-WB floating-point in Pentium III 
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Figure 2 Average CPU usage of AMR-WB fixed-point and 
AMR-WB floating-point in HP workstation

5. Conclusions

The extensive audio material used in this test showed that AMR-WB floating-point codec worked smoothly during long periods of various input signals and the decoder is bit-exact with the AMR-WB fixed-point decoder. The complexity evaluation showed very good perfromance on both tested platforms.










