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1
Introduction

This document reports the fulfillment of the algorithmic design constraints (see TDOC SMG11/S4 369/99: Design Constraints for the AMR Codec Noise Suppression algorithm) and the objective measurements (see TDOC SMG11/S4 368/99: Selection Rules for AMR Noise Suppression) for the AMR Noise Suppression Selection test for the candidate solution submitted by Ericsson.

2
Algorithm design constraints

2.1

Interaction with the AMR speech codec

The Noise Suppression algorithm is implemented as a separate pre-processing module prior to the AMR speech encoder, operating on a block of 160 samples. The Noise Suppression module can be deactivated via a control flag. 

2.3

Algorithmic delay

The increase in one way algorithmic delay due to the activation of the AMR Noise Suppression functionality is 0 ms.

2.4

Complexity

The complexity of the algorithm is presented in Table 1. 

Table 1: Complexity requirements for the AMR Noise Suppression algorithm.

Quantity
Complexity
Requirement
Comments

# of wMOPS
Max(WMOPS) = 4.352

Max(WorstCase)=4.378

Max(WorstWC)=4.472
5 wMOPS
Case hlabA/exp10A/nsxx/m2s5c13

Case hlabA/exp10A/nsxx/m2s3c13

Case hlabA/exp10A/nsxx/f2s03c13

Dynamic RAM
1.529 kword
3 kword


Static RAM
0.850 kword
1.5 kword


Data ROM
0.877 kword
1 kword


Program ROM
0.884 k basic ETSI ops
2000 ETSI ops


3 Complexity and Delay Figure of merit

The complexity figure of merit is computed according to TDOC SMG11 251R/99 as

FOM(1) = WMOPS + 2*sRAM + (2/5)*dROM + 2*pROM

and results in FOM(1) = 8.55.

The delay figure of merit is computed according to TDOC SMG11 251R/99 as

FOM(2) = delay(proc) + delay(algor)

where delay(proc) is calculated as defined in TD33/99 (delay = WMOPS * 20 /(E*S*P)) with E*S*P = 25, 50,100 and results in FOM(2) = 3.57, 1.78, 0.89 ms.

4 Objective SNR improvement

The noise power level reduction and the objective SNR improvement measured with the method described in (TDOC SMG11/S4 368/99: Selection Rules for AMR Noise Suppression) is given in Table2.

Table 2: Noise power level reduction and objective SNR improvement.





Arcon material
Comsat material






SNR improvement

SNR improvement

Case
Noise type
SNR
AMR
NPLR
ave
hi
m
low
NPLR
ave
hi
m
low

1 
Car
6
12.2
-8.84
6.68
7.86
5.54
5.69
-8.75
6.43
7.46
5.29
5.45




5.9
-8.77
6.72
7.39
5.48
6.47
-9.00
6.49
7.51
5.34
5.10

2
Car
12
12.2
-7.73
6.40
6.88
5.83
5.82
-8.11
6.59
7.32
5.89
5.42




5.9
-7.90
6.57
7.03
5.99
6.04
-8.09
6.56
7.23
5.90
5.29

3
Street
9
12.2
-4.09
2.97
3.53
2.60
2.10
-4.30
3.15
3.62
2.68
2.60




5.9
-3.70
2.58
2.96
2.29
1.77
-4.27
2.84
3.44
2.42
1.52

4
Street
15
12.2
-3.55
2.71
2.99
2.46
2.25
-3.80
2.87
3.31
2.53
2.03




5.9
-3.60
2.74
3.03
2.50
2.21
-4.11
3.14
3.53
2.82
2.25

5   
Aggregate of case 1-4
-6.36
4.88
5.54
4.22
4.17
-6.57
4.92
5.63
4.19
3.92

6
Babble
9
12.2
-0.66
0.27
0.46
0.06
0.12
-0.65
0.22
0.40
0.05
0




5.9
-0.68
0.30
0.40
0.13
0.16
-0.70
0.28
0.42
0.14
0.13



15
12.2
-0.81
0.29
0.43
0.11
0.13
-1.07
0.51
0.76
0.30
0




5.9
-0.89
0.33
0.50
0.17
0.08
-0.98
0.43
0.63
0.22
0.10

7
Music

12.2
-0.48
0.30
0.42
0.25
0.09
-0.44
0.25
0.34
0.17
0.05

8
Talkers

12.2
0
0
0
0
0
-0.02
0.02
0.02
0.02
0.02

9
Acc. Car

12.2
-8.18
6.05
7.41
5.13
4.25
-7.73
5.52
6.65
4.38
3.59

10
Car
-36
12.2
-8.90
6.68
8.06
5.52
5.38
-8.62
6.42
7.46
5.08
5.53



-16
12.2
-9.13
6.78
8.31
5.63
5.19
-8.89
6.59
7.70
5.24
5.47

5 Impact on Voice Activity Factor

The impact on the voice activity factor of the Noise Suppression algorithm on the test cases in the selection test is displayed in Table 3. The Voice Activity Factor is computed as described in (TDOC SMG11/S4 368/99: Selection Rules for AMR Noise Suppression).

Table 3: Impact on Voice Activity Factor.



Reference


AMR-NS
AMR
AMR 

clean speech

Noise type
VAD 1
VAD 2
VAD 1
VAD 2
VAD 1
VAD 2

Car
0.660
0.692
0.646
0.692
0.657
0.686

Street
0.907
0.975
0.919
0.976
0.669
0.702

Babble
0.987
0.983
0.989
0.996
0.698
0.724

Music
0.985
0.962
0.989
0.972
0.630
0.724

Talker
0.997
0.999
0.997
0.999
0.630
0.654

Aggregate
0.820
0.852
0.818
0.856
0.666
0.696














































