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Summary

This document presents a description of the crosscheck procedures developed by LMGT and ARCON for the host laboratory activities in the AMR-WB Codec Characterization tests.

1. Introduction

LMGT and ARCON Corporation were contracted to perform the host laboratory function for the AMR-WB Codec Characterization Phase. The responsibilities for the host laboratory activity were defined in the AMR-WB Subjective Test Plan [1] and in the AMR-WB Processing Test Plan [2], and the overall organization of the project is shown in Figure 1. These responsibilities included the development of a set of common crosscheck procedures to improve consistency of the processing performed by both host laboratories and to ensure adherence to the test design prepared by the 3GPP SA4 working group.

2. Description

The crosscheck procedure was performed in three stages. In the first stage, the pre-processed input material used by the AMR-WB codec was crosschecked. In the second stage, the processed speech material was crosschecked. In the third stage, the post-processing was crosschecked.

The basic approach followed is illustrated in Figure 2, where either Lab I = ARCON and Lab II = LMGT or Lab I = LMGT and Lab II = ARCON. The procedure consisted of one laboratory comparing a sub-set of the processed material for each experiment of the other laboratory, so that every test condition would be probed for consistency between the laboratories and compliance to the test plans. In order to accomplish this, certain talker samples were produced and exchanged for the smallest necessary amount of speech material to cover every test condition in an experiment, depending on each experiment design.

The use of subsets of the material was justified, as in past exercises, by the use of totally independent systematic procedures in each host laboratory, so that syntax errors would be repeated systematically, and hence easily detectable. 

Comparison of the data subsets was performed using a binary file comparison software, such as MS-DOS “fc /b”, ITU‑T’s Software Tool Library’s tool “sub”, or Unix “diff” for each of the files involved. 
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Figure 1
Diagram illustrating the overall organization of the AMR-WB Characterization tests
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Figure 2
Diagram illustrating crosscheck procedure implemented between ARCON and LMGT

3. Cross-check material

The assignment of Listening Laboratories to the Host Laboratories for cross-check purposes is shown in Table 1. Table 2 contains a summary of the crosscheck results between LMGT and ARCON. The comparisons performed by ARCON used the MS-DOS fc/b command, and the comparisons performed by LMGT used the Unix diff command and the ITU-T STL unsupported tool sub. 

It can be seen in Table 2 that except for Experiment 6A, LMGT material, all crosschecks resulted in identical matches. For the case noted, there was one 16-bit word difference for the file l6am2s01.c06, which is an MNRU Q=5dB condition (as well as on the respective concatenated file). The difference was attributed to the different compiler used by each host laboratory to generate the mnrudemo executable. Moreover, the match was judged to be satisfactory considering that: (a) only one sample was noticed; (b) Q=5dB is already a noisy condition and the LSB difference in one sample would not impact on the perceived quality by users. This only happened for the LMGT-processed material in that particular circumstance.

Table 1: 
Assignment of Listening Labs to the Host Laboratories for Crosscheck


Cross-checking done by:

Experiment
LMGT
ARCON

1A
NO
BT

2A
FT
LM

3A
-
DY

4A
-
NN

5A
DT
FT

6A
-
LM

6B
NO
-

7A
DT
-

7B
-
BT

8A
-
NA

8B
DY
-

8C
AR
-

Legend:
- AR: ARCON; BT: British Telecom; DT: Deutsche Telekom ;DY: Dynastat; FT: France Telecom R&D; LM: LMGT; NA: NTT-AT; NN: Nortel Networks; NO: Nokia.

Table 2: 
Summary of crosschecked results between LMGT and ARCON


Cross-checking 

Experiment
ARCON-processed
LMGT-processed

1A
Exact match
Exact match

2A
Exact match
Exact match

3A
-
Exact match

4A
-
Exact match

5A
Exact match
Exact match

6A
-
Satisfactory match

6B
Exact match
-

7A
Pending
-

7B
-
Pending

8A
-
Pending

8B
Pending
-

8C
Pending
-

Note:
Experiments 7 and 8 are pending due to the unavailability of the necessary 3G error patterns. Only the pre-processing step was crosschecked.

5. Conclusion

LMGT and ARCON have collaborated to define a comprehensive crosschecking procedure during the host laboratory activities for the AMR-WB Codec Characterization Phase. The procedure was established to ensure that the two host processing laboratories would implement the test procedure in a consistent manner and compliant to the AMR-WB Characterization test design. 

The crosscheck procedure was performed in three stages. In the first stage, the pre-processed input material used by the AMR-WB Characterization test conditions was crosschecked. In the second stage, the host laboratory-processed test material was crosschecked. In the third stage, the post-processed material was crosschecked. Further, the crosscheck activity was based on the principle that the scripts independently developed by each host laboratory should exercise all test conditions. Source material was PGP-encrypted and exchanged as necessary via Internet File Transfer Protocol (FTP) between the two laboratories, in order to successfully implement this procedure. All essential aspects of the processing for the AMR-WB Characterization tests were exercised.

LMGT was provided with a sub-set of source material for the listening laboratories under the responsibility of ARCON Corporation, and ARCON was provided with a sub-set of source material for the listening laboratories under the responsibility of LMGT. At the end, the different, independently performed host laboratory activities were successfully verified for Experiments 1 through 6. For Experiments 7 and 8, only the pre-processing step could be crosschecked because the needed error patterns were not available to the Host Laboratories (due to technical difficulties beyond their control).
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