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1. Introduction

This document reports the results of the verification of the comfort noise generation system of the AMR-WB Floating point codec. A comparative investigation with the AMR-WB Fixed-Point codec was made. The investigation compares the performance of the respective VADs and the behavior of the comfort noise generation. The study is organized similarly to the verification comfort noise generation system of the AMR-WB Fixed-Point codec [1]. In the course of the verification a bug causing a floating point exception was encountered. The bug was fixed after communication with Nokia and the verification was carried out with the accordingly modified codec implementation.

2. VAD

2.1
Test Conditions

In accordance to verification of the AMR-WB Fixed-Point VAD [1], as a base for all experiments regarding VAD performance a five minutes long file was used containing conversational speech. This speech file was created from a database with Swedish speech material, comprising two male and two female speakers. The material was concatenated so that it contained approximately 40 % speech time and 60 % time of silence. For the main part of the investigations the input level of the speech was set to –26 dBov. However, tests with different input levels of the speech material have also been made. In these cases, the input level was set to –16dBov and –36dBov, respectively. 
Four different types of noises are added to the speech file. The noises are recordings from car, street, office and airport hall environments. The noises differ widely in stationarity. In order to give some idea of the stationarity of the noises, frame energy variances, i.e. the variances of frame-wise energy estimates, were calculated. The result of this computation is shown in Figure 1.
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Figure 1 Stationarity of noises

In addition, two kinds of music are used as background noises. One file containing classical music (Bach) and one file containing rock music (Smashing Pumpkins). According to the stationarity measure from above,  the file containing classical music is the more stationary one, and the music pieces are less stationary than the other noises. 
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Figure 2
Stationarity of music files

The background files are added to the speech files at four different levels such that signal-to-noise ratios of 40, 30, 20, and 10 dB are obtained. The noise is scaled in the same way as in the processing for the AMR-WB selection tests, see [2].


2.2
Voice/Channel activity

2.2.1
Measures

Voice Activity

To evaluate the performance of the voice activity detection we have observed the VAD-flag and calculated the voice activity and clipping for different background conditions. The voice activity is calculated as follows:

Equation 1:
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The voice activity obtained from the different background conditions is compared to the activity of the ideal case, i.e. the clean case without any background noise.

Channel Activity

The channel activity is the relevant parameter for evaluating the gain of a DTX system. It is the ratio between the number of transmitted frames (SPEECH, SID_FIRST, SID_UPDATE) and the number off all frames including the NO_DATA frames. The channel activity is calculated as follows:

Equation 2
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2.2.2
Results

Measured Voice- and Channel Activity Factors for clean speech are given in table 1. It is seen that the differences are only minor.


Floating-Point VAD
Fixed-Point VAD

Voice Activity Factor [%]
40.1307
40.1477

Channel Activity Factor [%]
50.7216
50.7386

Table 1: Activity factors for clean speech
Voice activity and channel activity measurements for the different background cases and different input levels are shown in Figures 3-6. Bars representing the respective activity figures for Floating-Point VAD and Fixed-Point VAD measured for a given condition are depicted next to each other in different patterns. 

In Figures 3 and 4 it can be seen that the achievable activity is very similar for the different VADs. In total, the Floating-Point VAD leads to a slightly higher activity than the Fixed-Point VAD. 
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Figure 3 Voice activity for different background conditions, input speech level –26dBov.
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Figure 4
Channel Activity for different background conditions, input speech level = –26dBov

Figures 5 and 6 show the dependence of the achievable voice and, respectively, channel activities on the input level for the example of street noise. It is again found that the measured activity factors are very similar. However, the following tendencies are visible: 

· The Floating-Point VAD leads to relatively higher activity factors for poor SNR conditions. 

· For low input levels, the Floating-Point VAD leads to relatively lower activity factors.
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Figure 5 Voice Activity for different input levels (street noise)
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Figure 6 Channel Activity at different input levels (street noise)

2.3 Clipping

2.3.1
Measures

For speech clipping assessment, the methodology described in [3] was taken over. This methodology is restated as follows: 

We first estimate how loudly speech is audible in each frame:

Equation 3:
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where


sp(n):
speech power of the frame n,


no(n):
noise power of the frame n,
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loudness of speech in frame n.

Speech and noise powers for each frame are calculated from the clean speech and noise files. The exponent of 0.3 is derived from the relation between loudness and intensity, i.e., an increase of 10 dB in the intensity causes the loudness to double. When speech power is 6 dB lower than noise power (see the 0.25 gain in the above equation), we assume that speech is not audible and loudness will be zero. Noise power in each frame is limited to below -55 dBm0, which is close to the noise level of the clean speech files. This limitation makes this equation applicable also for clean speech samples.

Speech clipping is calculated as follows:

Equation 4
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where VAD_flag(n) is the output of the VAD algorithm (1 for speech, 0 for noise). 

As shown on the above equation, clipping is sum of loudness of the frames where VAD is "0" divided by sum of loudness of all frames. 

2.3.2
Objective Results

Clipping measurements according to Eq. 4 for the different background cases and different SNRs are shown in Figures 7. The two VADs behave very similar and no consistent tendency can be observed according to which the VADs perform significantly differently. For clean speech, for both VADs a clipping figure of 0.0060 is measured.
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Figure 7 Clipping for different background conditions, input speech level –26dBov.

2.3.3 Expert Listening Test Results

For those speech samples for which severe clipping has been observed according to the clipping measure given above, careful expert listening has been carried out in order to check if the clipping is audible or differences between the two VAD implementations can be perceived. For most cases no clipping was found. In cases of slight clipping (car noise, low SNR) no significant differences could be noticed. 

2.3.4
Clipping during Music 

Additionally, VAD performance for pure music files was tested. Both VADs perform very similarly. On most music files only a few sparse frames are classified as inactivity, which does not affect the quality significantly. For certain problematic pieces (such as Carmina Burana by Orff) where the VAD switches to inactivity for longer periods, the quality is degraded. However, there are only minor differences between the two VADs. 
3. Comfort Noise Synthesis


The purpose of this investigation is to evaluate if there are noticeable differences between the comfort noise syntheses of fixed and floating point implementations of AMR-WB, which would result from different comfort noise parameter calculations in the encoder. The investigation is done in two parts, as follows. 

3.1 Comfort Noise Contrast Effects During Inactivity

In order to investigate the comfort noise synthesis during inactivity, coding is done with the VAD decision forced to 0. Input signals used in this test are 

· Car noise,

· Street noise,

· Office noise,

· Airport noise,

· Artificial white noise with slow random magnitude variations,

· Artificial narrow band noise with sweeping center frequency from 50 to 7000 Hz.

For none of the signals remarkable differences between Fixed-Point and Floating-Point implementations of AMR-WB can be reported. 

3.2 Comfort Noise Contrast Effects due to DTX state changes

This test was made with the respective VADs enabled. The input signals used are those listed in paragraph 3.1 but the level adjusted to such a value that the VAD decision is unstable. I.e., the VAD flag and in response to this, the DTX state toggles between activity and inactivity. 

For none of the test signals significant qualitative differences can be reported between the two AMR-WB implementations. However, it is noticeable that the two VAD implementations slightly differ in sensitivity. This causes activity-inactivity transitions in the decoded signals to be located differently.

4.
Conclusion

VAD and comfort noise generation of the AMR-WB Floating-Point codec perform very similar to the corresponding fixed-point implementation. The floating-point VAD has a slightly different sensitivity which may lead to small differences between the achievable activity figures for a given signal condition. Even though for certain input signals this may result in slightly different decoded signals, no characteristic differences in perceived signal quality are to be reported.
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		40 dB		FLP		39.7557		41.5398		46.2386		45.8523		97.2443		66.6761

		40 dB		FIP		40.0909		41.2386		45.1875		45.0852		97.1989		65.108

		30 dB		FLP		39.8977		45.3977		55.0455		53.6307		97.767		88.2159

		30 dB		FIP		40.1307		45.2841		54.733		53.4943		97.7727		87.4375

		20 dB		FLP		39.3523		60.358		72.3239		71.6477		98.1364		97.4375

		20 dB		FIP		39.5966		59		71.9659		68.5795		97.9943		97.4318

		10 dB		FLP		42.0398		87.3068		85.7727		83.6932		97.9034		98.0341

		10 dB		FIP		42.2841		85.8295		85.8693		82.6761		97.892		97.9318





Chart_res_across_level_vad

		-16 dBov		-16 dBov		-16 dBov		-16 dBov		-16 dBov		-16 dBov		-16 dBov		-16 dBov

		-26 dBov		-26 dBov		-26 dBov		-26 dBov		-26 dBov		-26 dBov		-26 dBov		-26 dBov

		-36 dBov		-36 dBov		-36 dBov		-36 dBov		-36 dBov		-36 dBov		-36 dBov		-36 dBov



40 dB FLP

40 dB FIP

30 dB FLP

30 dB FIP

20 dB FLP

20 dB FIP

10 dB FLP

10 dB FIP

Active Speech Level

Activity Factor

Voice Activity for Different Speech Levels

38.8636

38.7784

42.7841

42.2045

54.233

52.4943

74.642

72.4432

41.5398

41.2386

45.3977

45.2841

60.358

59

87.3068

85.8295

42.4205

42.7841

47.2614

48.5398

62.9943

67.767

88.3295

93.0284



res_across_level_vad

						-16 dBov		-26 dBov		-36 dBov

		40 dB		FLP		38.8636		41.5398		42.4205

		40 dB		FIP		38.7784		41.2386		42.7841

		30 dB		FLP		42.7841		45.3977		47.2614

		30 dB		FIP		42.2045		45.2841		48.5398

		20 dB		FLP		54.233		60.358		62.9943

		20 dB		FIP		52.4943		59		67.767

		10 dB		FLP		74.642		87.3068		88.3295

		10 dB		FIP		72.4432		85.8295		93.0284





Chart_res_across_level_chact

		-16 dBov		-16 dBov		-16 dBov		-16 dBov		-16 dBov		-16 dBov		-16 dBov		-16 dBov

		-26 dBov		-26 dBov		-26 dBov		-26 dBov		-26 dBov		-26 dBov		-26 dBov		-26 dBov

		-36 dBov		-36 dBov		-36 dBov		-36 dBov		-36 dBov		-36 dBov		-36 dBov		-36 dBov



40 dB FLP

40 dB FIP

30 dB FLP

30 dB FIP

20 dB FLP

20 dB FIP

10 dB FLP

10 dB FIP

Active Speech Level

Activity Factor

Channel Activity for Different Speech Levels

50.0284

49.9716

53.6477

52.9318

64.9489

63.6136

82.7898

80.8409

52.3977

52.0114

56.358

55.8977

70.4091

69.4943

92.375

91.6023

53.4432

53.5625

57.8125

59

72.7727

76.6023

93.0909

96.2443



res_across_level_chact

						-16 dBov		-26 dBov		-36 dBov

		40 dB		FLP		50.0284		52.3977		53.4432

		40 dB		FIP		49.9716		52.0114		53.5625

		30 dB		FLP		53.6477		56.358		57.8125

		30 dB		FIP		52.9318		55.8977		59

		20 dB		FLP		64.9489		70.4091		72.7727

		20 dB		FIP		63.6136		69.4943		76.6023

		10 dB		FLP		82.7898		92.375		93.0909

		10 dB		FIP		80.8409		91.6023		96.2443






_1082539421.xls
Chart_across_bgcond_vad

		car		car		car		car		car		car		car		car

		street		street		street		street		street		street		street		street

		office		office		office		office		office		office		office		office

		airport		airport		airport		airport		airport		airport		airport		airport

		music (rock)		music (rock)		music (rock)		music (rock)		music (rock)		music (rock)		music (rock)		music (rock)

		music (classic)		music (classic)		music (classic)		music (classic)		music (classic)		music (classic)		music (classic)		music (classic)



40 dB FLP

40 dB FIP

30 dB FLP

30 dB FIP

20 dB FLP

20 dB FIP

10 dB FLP

10 dB FIP

Background Type

Activity Factor [%]

Voice Activity for Different Background Conditions

39.7557

40.0909

39.8977

40.1307

39.3523

39.5966

42.0398

42.2841

41.5398

41.2386

45.3977

45.2841

60.358

59

87.3068

85.8295

46.2386

45.1875

55.0455

54.733

72.3239

71.9659

85.7727

85.8693

45.8523

45.0852

53.6307

53.4943

71.6477

68.5795

83.6932

82.6761

97.2443

97.1989

97.767

97.7727

98.1364

97.9943

97.9034

97.892

66.6761

65.108

88.2159

87.4375

97.4375

97.4318

98.0341

97.9318



Chart_across_bgcond_chact

		car		car		car		car		car		car		car		car

		street		street		street		street		street		street		street		street

		office		office		office		office		office		office		office		office

		airport		airport		airport		airport		airport		airport		airport		airport

		music (rock)		music (rock)		music (rock)		music (rock)		music (rock)		music (rock)		music (rock)		music (rock)

		music (classic)		music (classic)		music (classic)		music (classic)		music (classic)		music (classic)		music (classic)		music (classic)



40 dB FLP

40 dB FIP

30 dB FLP

30 dB FIP

20 dB FLP

20 dB FIP

10 dB FLP

10 dB FIP

Background Type

Activity Factor [%]

Channel Activity for Various Background Conditions

50.392

50.6023

50.2273

50.392

49.8068

49.9545

52.4716

52.6591

52.3977

52.0114

56.358

55.8977

70.4091

69.4943

92.375

91.6023

57.75

56.517

66.5625

65.9773

80.6364

80.3864

91.5398

91.6136

56.8807

55.9205

64.0455

64.0568

78.4034

75.7784

88.2784

87.517

97.8636

97.8068

98.3977

98.4034

98.5909

98.5284

98.4489

98.4716

74.7273

73.3409

92.4432

91.9489

97.9716

97.9659

98.517

98.4034



res_across_bgcond_chact

						car		street		office		airport		music (rock)		music (classic)

		40 dB		FLP		50.392		52.3977		57.75		56.8807		97.8636		74.7273

		40 dB		FIP		50.6023		52.0114		56.517		55.9205		97.8068		73.3409

		30 dB		FLP		50.2273		56.358		66.5625		64.0455		98.3977		92.4432

		30 dB		FIP		50.392		55.8977		65.9773		64.0568		98.4034		91.9489

		20 dB		FLP		49.8068		70.4091		80.6364		78.4034		98.5909		97.9716

		20 dB		FIP		49.9545		69.4943		80.3864		75.7784		98.5284		97.9659

		10 dB		FLP		52.4716		92.375		91.5398		88.2784		98.4489		98.517

		10 dB		FIP		52.6591		91.6023		91.6136		87.517		98.4716		98.4034





res_across_bgcond_vad

						car		street		office		airport		music (rock)		music (classic)

		40 dB		FLP		39.7557		41.5398		46.2386		45.8523		97.2443		66.6761

		40 dB		FIP		40.0909		41.2386		45.1875		45.0852		97.1989		65.108

		30 dB		FLP		39.8977		45.3977		55.0455		53.6307		97.767		88.2159

		30 dB		FIP		40.1307		45.2841		54.733		53.4943		97.7727		87.4375

		20 dB		FLP		39.3523		60.358		72.3239		71.6477		98.1364		97.4375

		20 dB		FIP		39.5966		59		71.9659		68.5795		97.9943		97.4318

		10 dB		FLP		42.0398		87.3068		85.7727		83.6932		97.9034		98.0341

		10 dB		FIP		42.2841		85.8295		85.8693		82.6761		97.892		97.9318





Chart_res_across_level_vad

		-16 dBov		-16 dBov		-16 dBov		-16 dBov		-16 dBov		-16 dBov		-16 dBov		-16 dBov

		-26 dBov		-26 dBov		-26 dBov		-26 dBov		-26 dBov		-26 dBov		-26 dBov		-26 dBov

		-36 dBov		-36 dBov		-36 dBov		-36 dBov		-36 dBov		-36 dBov		-36 dBov		-36 dBov



40 dB FLP

40 dB FIP

30 dB FLP

30 dB FIP

20 dB FLP

20 dB FIP

10 dB FLP

10 dB FIP

Active Speech Level

Activity Factor

Voice Activity for Different Speech Levels

38.8636

38.7784

42.7841

42.2045

54.233

52.4943

74.642

72.4432

41.5398

41.2386

45.3977

45.2841

60.358

59

87.3068

85.8295

42.4205

42.7841

47.2614

48.5398

62.9943

67.767

88.3295

93.0284



res_across_level_vad

						-16 dBov		-26 dBov		-36 dBov

		40 dB		FLP		38.8636		41.5398		42.4205

		40 dB		FIP		38.7784		41.2386		42.7841

		30 dB		FLP		42.7841		45.3977		47.2614

		30 dB		FIP		42.2045		45.2841		48.5398

		20 dB		FLP		54.233		60.358		62.9943

		20 dB		FIP		52.4943		59		67.767

		10 dB		FLP		74.642		87.3068		88.3295

		10 dB		FIP		72.4432		85.8295		93.0284





Chart_res_across_level_chact

		-16 dBov		-16 dBov		-16 dBov		-16 dBov		-16 dBov		-16 dBov		-16 dBov		-16 dBov

		-26 dBov		-26 dBov		-26 dBov		-26 dBov		-26 dBov		-26 dBov		-26 dBov		-26 dBov

		-36 dBov		-36 dBov		-36 dBov		-36 dBov		-36 dBov		-36 dBov		-36 dBov		-36 dBov



40 dB FLP

40 dB FIP

30 dB FLP

30 dB FIP

20 dB FLP

20 dB FIP

10 dB FLP

10 dB FIP

Active Speech Level

Activity Factor

Channel Activity for Different Speech Levels

50.0284

49.9716

53.6477

52.9318

64.9489

63.6136

82.7898

80.8409

52.3977

52.0114

56.358

55.8977

70.4091

69.4943

92.375

91.6023

53.4432

53.5625

57.8125

59

72.7727

76.6023

93.0909

96.2443



res_across_level_chact

						-16 dBov		-26 dBov		-36 dBov

		40 dB		FLP		50.0284		52.3977		53.4432

		40 dB		FIP		49.9716		52.0114		53.5625

		30 dB		FLP		53.6477		56.358		57.8125

		30 dB		FIP		52.9318		55.8977		59

		20 dB		FLP		64.9489		70.4091		72.7727

		20 dB		FIP		63.6136		69.4943		76.6023

		10 dB		FLP		82.7898		92.375		93.0909

		10 dB		FIP		80.8409		91.6023		96.2443






_1082540766.xls
Chart1

		car		car		car		car		car		car		car		car

		street		street		street		street		street		street		street		street

		office		office		office		office		office		office		office		office

		airport		airport		airport		airport		airport		airport		airport		airport

		music (rock)		music (rock)		music (rock)		music (rock)		music (rock)		music (rock)		music (rock)		music (rock)

		music (classic)		music (classic)		music (classic)		music (classic)		music (classic)		music (classic)		music (classic)		music (classic)



40 dB FLP

40 dB FIP

30 dB FLP

30 dB FIP

20 dB FLP

20 dB FIP

10 dB FLP

10 dB FIP

Background Type

Csp

Clipping for Various Background Noise Conditions

0.0244

0.0244

0.2209

0.1999

0.6262

0.6037

0.5879

0.6008

0.016

0.016

0.0571

0.0564

0.1351

0.1471

0.1134

0.1086

0.0053

0.0053

0.0233

0.0233

0.0283

0.0283

0.1025

0.1155

0.0053

0.0053

0.0193

0.0346

0.0845

0.0876

0.1824

0.1811

0

0

0

0

0

0

0

0

0.0053

0.0053

0.0139

0.0139

0

0

0

0



result_table

						car		street		office		airport		music (rock)		music (classic)

		40 dB		FLP		0.0244		0.016		0.0053		0.0053		0		0.0053

		40 dB		FIP		0.0244		0.016		0.0053		0.0053		0		0.0053

		30 dB		FLP		0.2209		0.0571		0.0233		0.0193		0		0.0139

		30 dB		FIP		0.1999		0.0564		0.0233		0.0346		0		0.0139

		20 dB		FLP		0.6262		0.1351		0.0283		0.0845		0		0

		20 dB		FIP		0.6037		0.1471		0.0283		0.0876		0		0

		10 dB		FLP		0.5879		0.1134		0.1025		0.1824		0		0

		10 dB		FIP		0.6008		0.1086		0.1155		0.1811		0		0






_1082538647.xls
Chart_across_bgcond_vad

		car		car		car		car		car		car		car		car

		street		street		street		street		street		street		street		street

		office		office		office		office		office		office		office		office

		airport		airport		airport		airport		airport		airport		airport		airport

		music (rock)		music (rock)		music (rock)		music (rock)		music (rock)		music (rock)		music (rock)		music (rock)

		music (classic)		music (classic)		music (classic)		music (classic)		music (classic)		music (classic)		music (classic)		music (classic)



40 dB FLP

40 dB FIP

30 dB FLP

30 dB FIP

20 dB FLP

20 dB FIP

10 dB FLP

10 dB FIP

Background Type

Activity Factor [%]

Voice Activity for Different Background Conditions

39.7557

40.0909

39.8977

40.1307

39.3523

39.5966

42.0398

42.2841

41.5398

41.2386

45.3977

45.2841

60.358

59

87.3068

85.8295

46.2386

45.1875

55.0455

54.733

72.3239

71.9659

85.7727

85.8693

45.8523

45.0852

53.6307

53.4943

71.6477

68.5795

83.6932

82.6761

97.2443

97.1989

97.767

97.7727

98.1364

97.9943

97.9034

97.892

66.6761

65.108

88.2159

87.4375

97.4375

97.4318

98.0341

97.9318



Chart_across_bgcond_chact

		car		car		car		car		car		car		car		car

		street		street		street		street		street		street		street		street

		office		office		office		office		office		office		office		office

		airport		airport		airport		airport		airport		airport		airport		airport

		music (rock)		music (rock)		music (rock)		music (rock)		music (rock)		music (rock)		music (rock)		music (rock)

		music (classic)		music (classic)		music (classic)		music (classic)		music (classic)		music (classic)		music (classic)		music (classic)



40 dB FLP

40 dB FIP

30 dB FLP

30 dB FIP

20 dB FLP

20 dB FIP

10 dB FLP

10 dB FIP

Background Type

Activity Factor [%]

Channel Activity for Various Background Conditions

50.392

50.6023

50.2273

50.392

49.8068

49.9545

52.4716

52.6591

52.3977

52.0114

56.358

55.8977

70.4091

69.4943

92.375

91.6023

57.75

56.517

66.5625

65.9773

80.6364

80.3864

91.5398

91.6136

56.8807

55.9205

64.0455

64.0568

78.4034

75.7784

88.2784

87.517

97.8636

97.8068

98.3977

98.4034

98.5909

98.5284

98.4489

98.4716

74.7273

73.3409

92.4432

91.9489

97.9716

97.9659

98.517

98.4034



res_across_bgcond_chact

						car		street		office		airport		music (rock)		music (classic)

		40 dB		FLP		50.392		52.3977		57.75		56.8807		97.8636		74.7273

		40 dB		FIP		50.6023		52.0114		56.517		55.9205		97.8068		73.3409

		30 dB		FLP		50.2273		56.358		66.5625		64.0455		98.3977		92.4432

		30 dB		FIP		50.392		55.8977		65.9773		64.0568		98.4034		91.9489

		20 dB		FLP		49.8068		70.4091		80.6364		78.4034		98.5909		97.9716

		20 dB		FIP		49.9545		69.4943		80.3864		75.7784		98.5284		97.9659

		10 dB		FLP		52.4716		92.375		91.5398		88.2784		98.4489		98.517

		10 dB		FIP		52.6591		91.6023		91.6136		87.517		98.4716		98.4034





res_across_bgcond_vad

						car		street		office		airport		music (rock)		music (classic)

		40 dB		FLP		39.7557		41.5398		46.2386		45.8523		97.2443		66.6761

		40 dB		FIP		40.0909		41.2386		45.1875		45.0852		97.1989		65.108

		30 dB		FLP		39.8977		45.3977		55.0455		53.6307		97.767		88.2159

		30 dB		FIP		40.1307		45.2841		54.733		53.4943		97.7727		87.4375

		20 dB		FLP		39.3523		60.358		72.3239		71.6477		98.1364		97.4375

		20 dB		FIP		39.5966		59		71.9659		68.5795		97.9943		97.4318

		10 dB		FLP		42.0398		87.3068		85.7727		83.6932		97.9034		98.0341

		10 dB		FIP		42.2841		85.8295		85.8693		82.6761		97.892		97.9318





Chart_res_across_level_vad

		-16 dBov		-16 dBov		-16 dBov		-16 dBov		-16 dBov		-16 dBov		-16 dBov		-16 dBov

		-26 dBov		-26 dBov		-26 dBov		-26 dBov		-26 dBov		-26 dBov		-26 dBov		-26 dBov

		-36 dBov		-36 dBov		-36 dBov		-36 dBov		-36 dBov		-36 dBov		-36 dBov		-36 dBov



40 dB FLP

40 dB FIP

30 dB FLP

30 dB FIP

20 dB FLP

20 dB FIP

10 dB FLP

10 dB FIP

Active Speech Level

Activity Factor

Voice Activity for Different Speech Levels

38.8636

38.7784

42.7841

42.2045

54.233

52.4943

74.642

72.4432

41.5398

41.2386

45.3977

45.2841

60.358

59

87.3068

85.8295

42.4205

42.7841

47.2614

48.5398

62.9943

67.767

88.3295

93.0284



res_across_level_vad

						-16 dBov		-26 dBov		-36 dBov

		40 dB		FLP		38.8636		41.5398		42.4205

		40 dB		FIP		38.7784		41.2386		42.7841

		30 dB		FLP		42.7841		45.3977		47.2614

		30 dB		FIP		42.2045		45.2841		48.5398

		20 dB		FLP		54.233		60.358		62.9943

		20 dB		FIP		52.4943		59		67.767

		10 dB		FLP		74.642		87.3068		88.3295

		10 dB		FIP		72.4432		85.8295		93.0284





Chart_res_across_level_chact

		-16 dBov		-16 dBov		-16 dBov		-16 dBov		-16 dBov		-16 dBov		-16 dBov		-16 dBov

		-26 dBov		-26 dBov		-26 dBov		-26 dBov		-26 dBov		-26 dBov		-26 dBov		-26 dBov

		-36 dBov		-36 dBov		-36 dBov		-36 dBov		-36 dBov		-36 dBov		-36 dBov		-36 dBov



40 dB FLP

40 dB FIP

30 dB FLP

30 dB FIP

20 dB FLP

20 dB FIP

10 dB FLP

10 dB FIP

Active Speech Level

Activity Factor

Channel Activity for Different Speech Levels

50.0284

49.9716

53.6477

52.9318

64.9489

63.6136

82.7898

80.8409

52.3977

52.0114

56.358

55.8977

70.4091

69.4943

92.375

91.6023

53.4432

53.5625

57.8125

59

72.7727

76.6023

93.0909

96.2443
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						-16 dBov		-26 dBov		-36 dBov

		40 dB		FLP		50.0284		52.3977		53.4432

		40 dB		FIP		49.9716		52.0114		53.5625

		30 dB		FLP		53.6477		56.358		57.8125

		30 dB		FIP		52.9318		55.8977		59

		20 dB		FLP		64.9489		70.4091		72.7727

		20 dB		FIP		63.6136		69.4943		76.6023

		10 dB		FLP		82.7898		92.375		93.0909

		10 dB		FIP		80.8409		91.6023		96.2443
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