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Introduction

Tdoc S4-020527 was presented for discussion at the last meeting by France Telecom. ARCON has reviewed this submission and agrees in general with the methodology presented. This document provides several comments on Conversational Testing from both the test methodology and program level test objectives viewpoints. ARCON’s basis for these comments is its development of a specific test methodology, the ARCON Communicability Tests (ACE), and the application of ACE to both coder selection and characterization efforts. The ACE methodology is based on ITU-T Recommendations. This document is not a description of ACE, but rather a discussion of the control of variables within a generic communicability test. The variables to be discussed are:

· Number of communicators,

· Test facility,

· Condition symmetry,

· Subjective questionnaire,

· Task/Evaluation period

· Reference and/or calibration,

· Specific test conditions under consideration.

Number of communicators

Tdoc S4-020527 indicates that “a minimum of sixteen subjects (eight couples)” is needed in order to conduct a relevant statistical analysis of the data.” ARCON’s practical experience with communicability testing has shown that a minimum of 16 communicator pairs (32 subjects) will provide the test precision to resolve the differences between both reference coders (LPC-10e, CELP, MELP and CVSD) and calibration processes (mnru 05, 15, 20, 25 and Null).

The cost of communicability testing is high when compared to “listen-only” types of subjective testing. The factors driving this cost are staff, facility, task plus evaluation time, conditions/test and number of subjects. Cost is not directly proportional to the number of subjects, but the number of subjects is a large component of the cost. One must remember, however, that a set of results with high standard errors will always make it harder to resolve true significant differences no matter what analysis method is used. ARCON recommends that this test variable “number of communicators” be increased.

Test facility

Tdoc S4-020527 presents a test facility with “UMTS simulators and communications are impaired by means of an IP impairments simulator, as the figure below describes it.”


This facility resembles the ARCON facility very closely. One additional function is available at the ARCON facility. Each communicator sits in a chamber where a variety of acoustic noise environments can be simulated. The environments can be the same or different. In addition the transducers used by the communicators can be the same or different. This provides for asymmetric conditions that will be discussed separately. The introduction of simulated acoustic noise environments not only provides for an additional condition variable for study, but also provides a much more realistic communication environment. The expense of communicability testing is offset by the increased ability to predict users acceptance of a fielded system. Providing as realistic a communication environment as possible is one of the components that makes the expense of communicability testing reasonable. ARCON recommends that any Communicability Tests conducted by S4 include simulated acoustic noise environments.

As we all know, one of the most difficult aspects of Conversational Testing is the real-time requirement for all processes within the communication link. The tests under consideration will require:

· Real-time full duplex coders,

· Real-time UMTS simulators,

· Real-time IP impairment simulator.

Both the UMTS and IP simulators will require either channel input parameters or histories in order to provide all communicators with identical impairments. ARCON is currently using an IP emulator that will provide a packet history with delay, jitter and order as parameters.

Condition symmetry

Tdoc S4-020527 does not mention the possibility of asymmetry between the two subjects in a communicator pair. It is important to realise that this asymmetry is typical of many actual speech communication scenarios. The asymmetry also provides the designer of a Communicability Test with another degree of freedom. The cost of this is that each subject in a communicator pair does not experience each condition unless they switch locations and evaluate the scenario from both sides. This doubles the number of task/evaluation periods in the overall test or half the number of conditions that can be evaluated. This would seem to be a high cost, but for the tests series under consideration the asymmetry provides an additional benefit.

The asymmetric scenario can be defined by both different acoustic noise environments and different transmission channel conditions. For the tests series under consideration, a different UMTS radio channel certainly matches the different acoustic noise environments. A mobile car to a stationary or mobile individual provides two asymmetric scenarios that can be simulated by choices of acoustic noise environment and radio channel. ARCON recommends that SA4 utilise asymmetric scenarios for this series of Communicability Tests. 

Subjective questionnaire

Tdoc S4-020527 presents a set of five multi-dimentional questions and related descriptive scales that have been derived from ITU Recommendations. The questions are:
“How do you judge the global quality of the communication?

How do you judge the naturalness of the voice of your partner?

How do you judge the efforts you had to spend to understand your partner?

How do you judge the efforts you had to spend to interrupt your partner?

Did you perceive any impairment (noises, cuts,…)? In that case, was it:”

An additional question was proposed when “echo” was included as a variable in the test series. The question is:

Did you perceive any echo? In that case, was it?

The Arcon Communicability Exercise (ACE) uses a similar set of questions derived from ITU Recommendations. These questions and descriptive scales are as follows.

Indicate your level of effort required when communicating with this system:

       No special effort required

       Minimal effort required

       Some effort required

       Moderate effort required

       Considerable effort required

       Severe effort required

       Extreme effort required, all that was possible

Indicate the quality of your partner's speech as transmitted by the system:

       No distortion at all, natural

       Minimal distortion

       Some distortion

       Moderate distortion

       Considerable distortion

       Severe distortion

       Extreme distortion, not understandable

Indicate the effect of the system on your communications: 

       No effect, communications normal and casual

       Minimal change in communications

       Some change in communications

       Moderate change in communications

       Considerable change in communications

       Severe change in communications

       Extreme change in communications, completely unnatural

Indicate the effect of the system on task performance:

       No effect

       Minimal

       Some

       Moderate

       Considerable

       Severe

       Extreme

How would you rate the system for overall acceptability?

       Ideal, completely acceptable

       Excellent

       Good 

       Fair, moderately acceptable

       Poor

       Bad 

       Absolutely not acceptable, unusable

There are two very basic differences between FT and ARCON approaches to the Communicability Questionnaire. The first and most obvious is the seven-point scale used by ARCON. ARCON’s experience in communicability testing led to the choice of a seven-point scale. The increased choice of descriptors for the various scales has provided for increased linearity within each scale and higher uniformity of scale across the five perceptual dimensions.  ARCON recommends that a seven-point scale be used.

The second difference between FT’s and ARCON’s approach has to do with the generality of the questions. Three questions in each set are very closely related. They are:

FT 1 Global Quality

A5 Overall Acceptability

FT2 Naturalness of partner’ speech
A2 Quality of partner’s speech

FT3 Effort to understand partner
A1 Effort to communicate

The remaining ARCON questions probe the effect of the “system” on:

A3 Effect of  System on communications

A4 Effect of  System on task performance

The remaining FT questions address specific aspects of the communication.

FT4 Effort to interrupt

FT5 Perceived impairment

FT6 Perceived echo

ARCON recommends that the design of any questionnaire to be used in this series of communicability tests be based on general rather than specific aspects of speech communication and general rather than specific aspects of communication system effects. The design of individual questions to match individual aspects of a test series may result in orthagonality within the dimensions tested, but will provide results that will be difficult to compared to other Communicability tests with in or outside of a specific series of tests.

Task/Evaluation period

Tdoc S4-020527 utilizes set conversational role-plays where “Each conversation lasts between 2 and 3 minutes.” It also indicates that the questionnaire takes 2 minutes to complete. ACE uses a co-operative game playing task that is designed to provide a wide vocabulary with a structured subset of repeated words and consistency of difficulty and interest. This is partially accomplished by having the task be adaptive and in providing rewards. The task length can be controlled in length. ARCON has set the task length at 4 minutes. This time period seems long enough for communicators to adapt their communication protocols to the requirements of the specific communications system. ACE uses a 2 minute period for evaluation of the five questions in the questionnaire. The combined task/evaluation time period is key to the number of conditions that can be evaluated within a single test. It does not seem realistic to try to shorten this period below five minutes. Either the task will not have time to fully exercise the communication system or insufficient time will be allocated to the questionnaire.
Reference and/or calibration

ARCON has always included both reference coders and calibration processes (mnru) within the communicability tests it has conducted. The size and total time/subject restrictions on the current test series will make this very difficult. ARCON does feel that the “null coder + null channel” condition or the “coder + null channel” condition does need to be included within each test. This will provide for a common reference point across individual tests and a common-sense check condition within a specific test. ARCON recommends that the “coder + null channel” condition be included as a reference in all individual communicability tests.

Specific test conditions under consideration

Tdoc S4-020527 provides for “All the combinations are performed, that gives eighteen conditions per experiment (3 radio conditions x 3 IP conditions x 2 Robust Header Compression). The eighteen conditions are presented with different modes of the AMR and the AMR wide-band codecs, in different experiments (i.e. one mode per experiment).”

	Factor
	Levels

	Radio conditions
	- Vehicular 50 km/h

- In-door

- Pedestrian 3km/h

	IP conditions
	- Delay (50 ms), 0% of packet losses, 0 ms of jitter

- Delay (50 ms), 0% of packet losses, 30 ms of jitter

- Delay (50 ms), 3% of packet losses, 0 ms of jitter



	ROHC
	- Yes

- No


ARCON takes the approach of defining different experiments by communication scenario rather than by codec and mode. Assuming the traditional ITU, ETSI and 3GPP limitation on subject testing time of no greater than one half day including breaks (4 hours), ARCON’s ACE scheduling allows for:

· One (1) asymmetric scenario with 2 acoustic noise environments and two radio channels

· Two (2) practice conditions

· Twelve (12) conditions (3 24 to 28 minute sessions of 4 conditions each)

· Two (2) directions (subjects swap locations – 3 additional sessions of 4 conditions each)

The variables to be evaluated in this series of Communicability Tests as indicated in the Tdoc S4-020527 table are:

1. Codec – AMR or AMR-WB

2. Codec Mode

3. Acoustic/radio condition – mobile vehicle, mobile pedestrian, stationary pedestrian

4. IP condition

5. IP header options

The basic question to be answered is:  “what variables can be combined in a single experiment?” A subset of this question includes:

Should acoustic/radio conditions be varied within an experiment?

Can narrow and wideband codecs be included in the same experiment?

ARCON recommends that:

1. a single asymmetric communication scenario be used within an experiment,

2. both AMR and AMR-WB codecs can be evaluated in the same experiment if transducer problems can be solved,

3. multiple codec modes can be evaluated within an experiment,

4. multiple IP channels and header options can be evaluated within an experiment,

5. the total number of conditions within an experiment should not be > 16

These recommendations would allow the following experiment that could be conducted in a half day listening experiment by a communicator pair. 

One (1) asymmetric scenario consisting of 2 radio/acoustic environments

One (1) codec - AMR or AMR-WB

Two (2) codec modes

Three (3) IP channels

Two (2) Header Compression options

Or: 

One (1) asymmetric scenario consisting of 2 radio/acoustic environments

Two (2) codecs - AMR and AMR-WB

Two (2) codec modes

Three (3) IP channels

One (1) Header Compression option

Due to the inability to run communicator pairs in parallel (real-time hardware, facility limitations), a single experiment with sixteen communicator pairs would require 8 days to run. To evaluate all combinations of the defined experimental factors would require a very large and expensive set of experiments that would take a very long time to complete. ARCON recommends that a subset of the experimental factors be selected in order to provide a reasonable number of experiments while providing characterization for those combinations of factors that are most likely to occur.

Overview

ARCON recommends that:

1. the number of communicators be increased above sixteen,

2. any Communicability Tests conducted by S4 include simulated acoustic noise environments,

3. SA4 utilise asymmetric scenarios for this series of Communicability Tests,

4. a seven-point scale be used,

5. the design of any questionnaire to be used in  this series of communicability tests be based on general rather than specific aspects of speech communication and general rather than specific aspects of communication system effects,

6. the “coder + null channel” condition be included as a reference in all individual communicability tests.

7. a single asymmetric communication scenario be used within an experiment,

8. both AMR and AMR-WB codecs can be evaluated in the same experiment if transducer problems can be solved,

9. multiple codec modes can be evaluated within an experiment,

10. multiple IP channels and header options can be evaluated within an experiment,

11. the total number of conditions within an experiment should not be > 16,

12. a subset of the experimental factors be selected in order to provide a reasonable number of experiments while providing characterization for those combinations of factors that are most likely to occur.
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