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1.
Introduction
This document provides information on Matsushita’s AMR-WB proposal and listening test condition for qualification discussion. The document contains 3 items of AMR-WB deliverables required in WB-6a [6]. High-level technical description of the Matsushita’s AMR-WB codec algorithm is given in section 2. Section 3 provides a table showing the codec fulfilments of the design constraints in WB-4 [4]. The listening test condition carried on Matsushita is reported in section 4. The results of listening tests are provided in another document.

2. High level description of the AMR-WB proposal





2.1
Speech encoder and decoder
2.1.1
General structure
The multi-rate speech codec is developed on the Multiple Dispersed-Pulse based Code Excited Linear Prediction (MDP-CELP) algorithm [9]. The codec uses tiny length excitation signal as an innovative-codebook for efficient performance. The codec specifications are same for all codec modes except quantization blocks. It enables frame basis rate adaptation. The duration of processing frame is 10ms. In addition to them, 5ms look-ahead is required for analysis in the encoder.

2.1.2
Speech encoder
 Figure 1 shows a block diagram of the encoder. A signal flow of the MDP-CELP encoder is same as CELP but an innovative-codebook is replaced with a dispersed pulse codebook. Code-vectors are composed of a few pulses and they are convolved with dispersal factor on their using as an excitation signal. This feature results in reducing the complexities without degradation of subjective decoded speech data quality. The difference between modes is an accuracy of quantization. The 24.0,16.0,14.4,12.0 and 10.0kbps codecs are provided as a solution for AMR-WB.
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Figure 1. Block diagram of the speech encoder.
2.1.3
Speech decoder
Figure 2 shows a block diagram of the decoder. Same as the encoder, a fundamental structure of the decoder is the same with CELP but contains the dispersed pulse codebook as an innovative-codebook. A Voice Activity Detector (VAD) and error concealment processes are adapted for augmentation against background noises and channel errors. The VAD discriminates non-speech data frames. The post-processing and error concealment processes are controlled with VAD decision for improving subjective decoded speech quality. Channel errors would be detected in either channel decoder or system.
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Figure 2. Block diagram of the speech decoder.
2.1.4
Speech codec complexity
The complexities of the speech codec have been estimated based on floating-point C-source code. The complexity figures are given in table 1.
Table 1.  Speech codec complexity figures

Codec Mode
24.0kbps
39.0
WMOPS


16.0kbps
38.8
WMOPS


14.4kbps
38.1
WMOPS


12.0kbps
37.4
WMOPS


10.0kbps
37.5
WMOPS

RAM

4.9 
Kwords

ROM
(DATAROM)
17.9 
Kwords


(Program ROM)
4.9
Kwords

2.2
Channel coding

2.2.1
Channel coding structure
The channel coding is developed based on AMR channel coding [10]. The speech parameters are divided into 3 classes according to its sensitivity of the decoded speech data quality. The most sensitive data (class 1a) is protected with the CRC and the convolution code and the next class of data (class 1b) is protected only with the convolution code. Rest of the data (class 2) is free from forward error control. An 8-bit CRC is used for error detection. One-second and one-third rate convolution codes are used for error correction. TCH/AFS12.2 and TCH/AFS10.2 given in [10;page 31] are used as the generation polynomials for each of speech coding mode. Following the convolution coding, puncturing is applied to match the gloss rate. Outputs of channel coding are interleaved over 8TDMA bursts in the FR channel. Convolution code is decoded with soft output Viterbi algorithm in the channel decoder.

2.2.2
Channel coding complexity

Table 2 shows complexity of the channel coding. The complexity is estimated from fixed-point C-source codes.

Table 2. Channel coding complexity figures

WMOPS
4.1

RAM
2.0 kwords

ROM
1.9 kwords

Program ROM
0.6 kwords

2.3
Codec modes

The AMR-WB codec consists of five modes. Table 3 shows rate for the speech and channel codec. The “application” column indicates expected adaptation for each mode. A control-loop management algorithm of GSM 05.09 [11] is adapted for the AMR-WB.

Table 3. Coding rate allocation and applied application

Mode
Speech coding
Channel coding1
Application

1
10.0 kbps
12.8 kbps
A, B (C, D, E)

2
12.0 kbps
10.8 kbps
A, B (C, D, E)

3
14.4 kbps
8.4 kbps
A, B (C, D, E)

4
16.0 kbps
6.8 kbps
B (C, D, E)

5
24.0 kbps
-
C, D, E

Note 1:The channel coding has been developed only for application A and B. An alternative channel codec scheme could be applied for application C, D and E.

2.4
Delay
The algorithmic transmission delay is calculated with the definition specified in note 2 “Evaluation of algorithmic round-trip delay” of AMR-WB4 [4]. The delay is computed only for the highest delay of full-rate modes with or without the 16kbps sub-multiplexing scheme. 

The delays relevant to the codec (Drt1):

All modes cause the same delay Drt1. 10ms buffering and 5ms look-ahead are required for speech coding process. The coded parameters are transferred every second frame for synchronization with air interface. The analysis frame length delay (Tsample) sums up to 25ms consequently. Transmission delay for a speech frame (Trtfx) is 37.5ms for worst case. (8TDMA frames are expended for transfer the speech data and one SACCH might occur during the transfer.) The total amount of delay Drt1 [=2(Tsample+Trtfx)] is 125ms.

The delays relevant to the Abis-Ater interface (Drt2):

The header bits of TRAU frame, such as synchronization and control codes, are omitted from calculation of the algorithmic delay. The speech codec mode of 14.4kbps is provided for application A as the highest bit rate mode. A frame consists of four sub-frames. Each of them requires 32bits and 28bits as information bits respectively. As a result, transmission delay for uplink (Tabisu) is duration of transferring 60bits over 16kbps sub-multiplexing (3.75ms). On the other hand, whole speech data (288bits) have to be transferred for downlink to start channel encoder. Transmission delay for downlink (Tabisd) is 18ms. The total amount of delay Drt2 [=Tabisu+Tabisd] is 21.75ms.

3.
Design constraint compliance

The fulfilments of design constraint in AMR-WB4 [4] are declared in the following table.

Development constraints
Compliance
Req.
Ref.

Complexity requirements




Channel coding


2.2.2

A.
wMOPS
( 5.7 wMOPS 
4.1wMOPS
Pass


B.
RAM
( 3.0 kwords  
2.0kwords
Pass


C.
ROM
( 4.5 kwords 
1.9kwords
Pass


D. 
Program ROM ( 1.5 * 1 342 ETSI basic operators
0.6kwords
Pass


Speech coding


2.1.4

E.
wMOPS
(  40 wMOPS 
MAX 39.0wMOPS
Pass


F.
RAM
( 15 kwords
4.9kwords
Pass


G.
ROM
( 18 kwords
17.9kwords
Pass


H. 
Program ROM ( 1.2 * 4851  ETSI basic operators
4.9kwords
Pass


VAD/DTX operation 




I.
wMOPS
(   1.6 wMOPS 
N.A.
-


J.
RAM
(  149 words 
N.A.
-


K.
ROM
(  1004 words
N.A.
-


L. Program ROM ( 1.5 * Program ROM of AMR-NB VAD/DTX with VAD 2
N.A.
-


A-ter and Iu sub-multiplexing 
The speech codec bit-rate below 14.4 kbps is provided for 16kbps sub-multiplexing.
Pass


Other constraints for bit-rates
The speech codec provides 16 and 24 kbps mode for ITU WB interests.
Pass


Codec mode
The signalling scheme is developed on GSM-AMR under constraints of GSM-FR channel.
Pass
2.3

Channel mode
The proposal does not include channel mode signalling and channel mode control.
Pass


Channel coding
The convolution polynomials are derived from GSM 05.03.
Pass
2.2.1

Tandem Free Operation
Same speech coding bellow 14.4kbps speech coding mode can be used for all applications. TFO can be operated between any channels.
Pass


VAD and comfort noise
The VAD and comfort noise for encoder are not included in simulation system for qualification test. Matsushita is committed to install the VAD on selection phase
-


Discontinuous Transmission (DTX)
The proposed codec can be operated with any DTX scheme.
Pass


Active noise suppression
The proposed codec has not installed active noise suppression.
Pass


Transmission delay
Drt1 <= 125 ms

Drt2 <= 24.25 ms + 5 ms
The delay without the Abis-Ater interface component:

Drt1 = 125 ms

The delay component over the Abis-Ater interface:

Drt2 = 21.75ms

The MS-to-MS algorithmic round-trip delay:

Dround-trip = Drt1 + Drt2 = 146.75ms
Pass
2.4

Error concealment
The speech decoder uses information from channel decoder only.
Pass
2.1.3

Frame size
10ms for speech coding and 20ms for channel coding.
Pass
2.1

Input sampling rate and audio bandwidth
The proposed codec operate on 16 kHz input sampling rate with the bandwidth 50 Hz to 7 kHz. It has never caused any artefacts for the signal outside the range 50 Hz to 7 kHz.
Pass


4.
Listening test conditions

The listening tests were carried out with guidance of the test plans [8]. Source speech materials for experiments are obtained from the CD-ROM, “Multi-lingual Speech Database for telephonometry 1994”, and reorganized to met the requirements in [8]. Japanese sentences are used in the experiments. The speech materials are processed with common script distributed from Nokia. An additional post-process (`astrip –smooth –start 5`), which removes artefacts of click noise, proposed by T-Nova Deutsche Telekom is applied to the data for experiment 2. The listening room is sufficiently quiet (bellow NC-20) and speech data is disclosed through the monaural headphone (Sennheiser HD 25-1). The randomised presentation orders for all experiments are given in table 4 to 9. These tables use file-naming convention given in annex C.2 of qualification test plan [8].

Table 4. Presentation orders for experiment 1a
order
patern1
patern2
patern3
Patern4
patern5
patern6

1
1AM11123
1AM10201
1AM20420
1AM10823
1AM22104
1AM10314

2
1AF21512
1AF21319
1AF21116
1AF21519
1AF20620
1AF21023

3
1AM12205
1AM20320
1AM11622
1AM10909
1AM20716
1AM21719

4
1AF12007
1AF10613
1AF11017
1AF22103
1AF22203
1AF22006

5
1AM10315
1AM21016
1AM22306
1AM20520
1AM21619
1AM12303

6
1AF11209
1AF11124
1AF11904
1AF21618
1AF11718
1AF20120

7
1AM21611
1AM21319
1AM12207
1AM20909
1AM21121
1AM20215

8
1AF20817
1AF22107
1AF10208
1AF11021
1AF22104
1AF20215

9
1AM10414
1AM11903
1AM10113
1AM11216
1AM11906
1AM11719

10
1AF20916
1AF20201
1AF10921
1AF22307
1AF12203
1AF10601

11
1AM11318
1AM10917
1AM12405
1AM21311
1AM12302
1AM10508

12
1AF10513
1AF10320
1AF20921
1AF10308
1AF10824
1AF20717

13
1AM11512
1AM22206
1AM21622
1AM11117
1AM22203
1AM21109

14
1AF11902
1AF21016
1AF20809
1AF20823
1AF20501
1AF21221

15
1AM21512
1AM12206
1AM11811
1AM22307
1AM21009
1AM11023

16
1AF20513
1AF21903
1AF21622
1AF20401
1AF22407
1AF11109

17
1AM20315
1AM20613
1AM20208
1AM20308
1AM10824
1AM11907

18
1AF20608
1AF20108
1AF11518
1AF20724
1AF22005
1AF11023

19
1AM22304
1AM11124
1AM12306
1AM21722
1AM10620
1AM22006

20
1AF11024
1AF10709
1AF21419
1AF10615
1AF21510
1AF20924

21
1AM12304
1AM20821
1AM10809
1AM22406
1AM10214
1AM21511

22
1AF21902
1AF21810
1AF10113
1AF12004
1AF21906
1AF20816

23
1AM21710
1AM21124
1AM21310
1AM20213
1AM20408
1AM12006

24
1AF12304
1AF20821
1AF21310
1AF10520
1AF12005
1AF22204

25
1AM21422
1AM10320
1AM21811
1AM20401
1AM22302
1AM10816

26
1AF21710
1AF22002
1AF22405
1AF21812
1AF20214
1AF12204

27
1AM21209
1AM11016
1AM21017
1AM11812
1AM11510
1AM20816

28
1AF12106
1AF20613
1AF20515
1AF10724
1AF10501
1AF10413

29
1AM21318
1AM20201
1AM21116
1AM10520
1AM21718
1AM12402

30
1AF21024
1AF20709
1AF12405
1AF12202
1AF12104
1AF12402

31
1AM11422
1AM20108
1AM20723
1AM11410
1AM20214
1AM10601

32
1AF22304
1AF21223
1AF12207
1AF20909
1AF11312
1AF10508

33
1AM11902
1AM12305
1AM11419
1AM10213
1AM20620
1AM20508

34
1AF10414
1AF20415
1AF10420
1AF20213
1AF11009
1AF21109

35
1AM20608
1AM22404
1AM10515
1AM12103
1AM21312
1AM21412

36
1AF10315
1AF22206
1AF21904
1AF11618
1AF12407
1AF11412

37
1AM21024
1AM11319
1AM22003
1AM12004
1AM20824
1AM11412

38
1AF21422
1AF12206
1AF20113
1AF11117
1AF10214
1AF22105

39
1AM20817
1AM20709
1AM21712
1AM20615
1AM10716
1AM22204

40
1AF21611
1AF21124
1AF12102
1AF22004
1AF10408
1AF12105

41
1AM20101
1AM11711
1AM11310
1AM10114
1AM10313
1AM20120

42
1AF21819
1AF21522
1AF22207
1AF11311
1AF10115
1AF21907

43
1AM11209
1AM12107
1AM20515
1AM20724
1AM12407
1AM11322

44
1AF11123
1AF11319
1AF12003
1AF21905
1AF11822
1AF11719

45
1AM11710
1AM22002
1AM11518
1AM12202
1AM22005
1AM11511

46
1AF10916
1AF11223
1AF20420
1AF10401
1AF10620
1AF12303

47
1AM22403
1AM10415
1AM10301
1AM11021
1AM11718
1AM20717

48
1AF11318
1AF20917
1AF20723
1AF11905
1AF11619
1AF22303

49
1AM21902
1AM11612
1AM11116
1AM12307
1AM20115
1AM11221

50
1AF11819
1AF12107
1AF21811
1AF11812
1AF21121
1AF10215

51
1AM20513
1AM12404
1AM10921
1AM21021
1AM20313
1AM21610

52
1AF12205
1AF22305
1AF22306
1AF21311
1AF20408
1AF21412

53
1AM21123
1AM21711
1AM20301
1AM21905
1AM21906
1AM11109

54
1AF20101
1AF10415
1AF21017
1AF10909
1AF11121
1AF21610

55
1AM22007
1AM20514
1AM10208
1AM21519
1AM20501
1AM10215

56
1AF10608
1AF11016
1AF20208
1AF12103
1AF20313
1AF22402

57
1AM10817
1AM11810
1AM22207
1AM20823
1AM11312
1AM11610

58
1AF11512
1AF10917
1AF20301
1AF21216
1AF22302
1AF21511

59
1AM20916
1AM22305
1AM22102
1AM11722
1AM10923
1AM20924

60
1AF21123
1AF11418
1AF10723
1AF11410
1AF21718
1AF10120

61
1AM20220
1AM21612
1AM21904
1AM10401
1AM11009
1AM10924

62
1AF20220
1AF20320
1AF22003
1AF12307
1AF21411
1AF20413

63
1AM12403
1AM20415
1AM20921
1AM11519
1AM11217
1AM20314

64
1AF22403
1AF11612
1AF11622
1AF11722
1AF21009
1AF20508

65
1AM12106
1AM21418
1AM10614
1AM11618
1AM11822
1AM10413

66
1AF10101
1AF10108
1AF21224
1AF20520
1AF20923
1AF10314

67
1AM10513
1AM21903
1AM11224
1AM11905
1AM12005
1AM10717

68
1AF22205
1AF11810
1AF11310
1AF10213
1AF20716
1AF10717

69
1AM22106
1AM10108
1AM20113
1AM21410
1AM10501
1AM10120

70
1AF20315
1AF11711
1AF10301
1AF20615
1AF10716
1AF11322

71
1AM10608
1AM20917
1AM12003
1AM10724
1AM10115
1AM20413

72
1AF22106
1AF10514
1AF11712
1AF10823
1AF12302
1AF10816

73
1AM10101
1AM10613
1AM21518
1AM11311
1AM11121
1AM12105

74
1AF10817
1AF22404
1AF10614
1AF11216
1AF11217
1AF11221

75
1AM22205
1AM10709
1AM20614
1AM20114
1AM22407
1AM12204

76
1AF12403
1AF10201
1AF11116
1AF12406
1AF10313
1AF11907

77
1AM10721
1AM10514
1AM12102
1AM10615
1AM21822
1AM20601

78
1AF11611
1AF10821
1AF11419
1AF21722
1AF21312
1AF11818

79
1AM10916
1AM21223
1AM10420
1AM21216
1AM12104
1AM22105

80
1AF11710
1AF12002
1AF22102
1AF21117
1AF20824
1AF21322

81
1AM10220
1AM12002
1AM11712
1AM21618
1AM21411
1AM22303

82
1AF21209
1AF12305
1AF11224
1AF21021
1AF21822
1AF11610

83
1AM11024
1AM10821
1AM10723
1AM22103
1AM10408
1AM21322

84
1AF10220
1AF21418
1AF12306
1AF20308
1AF11510
1AF12006

85
1AM20721
1AM11223
1AM22405
1AM10308
1AM21510
1AM11818

86
1AF20414
1AF12404
1AF11811
1AF11519
1AF21619
1AF20314

87
1AM21819
1AM22107
1AM11904
1AM21117
1AM21217
1AM21221

88
1AF20721
1AF11522
1AF20614
1AF22406
1AF21217
1AF10924

89
1AM12007
1AM21810
1AM20809
1AM12406
1AM12203
1AM22402

90
1AF10721
1AF21711
1AF21518
1AF21410
1AF20115
1AF20601

91
1AM11819
1AM11418
1AM21419
1AM21812
1AM11411
1AM21907

92
1AF22007
1AF11903
1AF10809
1AF10114
1AF11411
1AF11511

93
1AM11611
1AM11522
1AM11017
1AM22202
1AM11619
1AM21023

94
1AF21318
1AF21612
1AF10515
1AF20114
1AF11906
1AF21818

95
1AM20414
1AM21522
1AM21224
1AM22004
1AM20923
1AM21818

96
1AF11422
1AF20514
1AF21712
1AF22202
1AF10923
1AF21719

Table 5. Presentation orders for experiment 1b

order
patern1
patern2
patern3
Patern4
patern5
patern6

1
1BM22307
1BM20612
1BM10211
1BM21002
1BM11102
1BM21202

2
1BF10611
1BF12005
1BF10803
1BF21409
1BF22206
1BF20610

3
1BM21203
1BM21401
1BM10704
1BM10804
1BM21003
1BM21609

4
1BF20702
1BF10802
1BF20704
1BF11002
1BF20312
1BF10412

5
1BM10110
1BM10210
1BM11907
1BM11409
1BM10312
1BM11004

6
1BF10512
1BF12407
1BF11309
1BF21002
1BF11509
1BF10610

7
1BM12406
1BM22407
1BM22006
1BM10903
1BM21509
1BM11202

8
1BF20611
1BF21204
1BF20310
1BF11508
1BF10312
1BF12405

9
1BM20512
1BM12005
1BM21408
1BM20311
1BM11608
1BM22306

10
1BF21203
1BF20612
1BF11907
1BF11601
1BF12305
1BF11004

11
1BM21301
1BM11906
1BM21309
1BM10311
1BM10411
1BM12405

12
1BF22307
1BF11308
1BF22006
1BF10903
1BF12107
1BF21202

13
1BM11104
1BM11809
1BM11309
1BM22205
1BM20411
1BM12207

14
1BF20512
1BF10111
1BF11501
1BF22106
1BF21608
1BF22405

15
1BM22406
1BM11401
1BM12105
1BM10212
1BM20904
1BM20610

16
1BF10110
1BF22005
1BF21501
1BF12106
1BF20510
1BF10511

17
1BM21104
1BM10703
1BM10112
1BM20410
1BM21102
1BM21801

18
1BF11709
1BF22407
1BF10310
1BF22205
1BF10904
1BF11609

19
1BM11808
1BM10111
1BM10803
1BM11601
1BM21608
1BM21708

20
1BF11808
1BF11809
1BF10112
1BF20804
1BF20411
1BF12207

21
1BM11301
1BM20111
1BM21501
1BM20903
1BM12206
1BM20511

22
1BF11301
1BF20703
1BF12006
1BF10410
1BF11701
1BF21103

23
1BM21709
1BM22005
1BM11408
1BM20804
1BM10510
1BM11708

24
1BF10702
1BF21906
1BF21309
1BF21508
1BF12206
1BF11103

25
1BM21905
1BM12407
1BM12006
1BM11508
1BM22305
1BM20412

26
1BF21709
1BF10612
1BF11408
1BF10311
1BF22107
1BF21708

27
1BM10611
1BM21204
1BM20704
1BM22007
1BM12305
1BM11609

28
1BF11104
1BF20210
1BF10902
1BF20212
1BF11608
1BF12306

29
1BM11709
1BM21906
1BM20211
1BM10410
1BM20510
1BM11801

30
1BF21104
1BF20802
1BF22105
1BF21601
1BF21003
1BF11801

31
1BM10512
1BM21308
1BM10310
1BM20212
1BM11003
1BM22405

32
1BF21808
1BF20111
1BF20211
1BF20903
1BF10510
1BF22207

33
1BM11203
1BM21809
1BM20310
1BM21508
1BM11701
1BM21103

34
1BF22406
1BF11204
1BF21408
1BF22007
1BF10411
1BF21004

35
1BM21808
1BM10612
1BM22105
1BM12106
1BM21701
1BM10412

36
1BF21301
1BF10210
1BF20112
1BF10804
1BF21102
1BF11708

37
1BM20110
1BM20802
1BM21907
1BM12007
1BM12107
1BM12306

38
1BF11203
1BF11401
1BF12105
1BF11409
1BF20904
1BF22306

39
1BM12307
1BM11204
1BM20803
1BM21409
1BM10904
1BM10511

40
1BF21905
1BF10703
1BF21907
1BF10212
1BF21509
1BF11202

41
1BM20702
1BM20703
1BM11501
1BM12205
1BM20312
1BM21004

42
1BF11905
1BF11906
1BF20902
1BF12205
1BF11102
1BF20511

43
1BM10702
1BM20210
1BM20112
1BM11002
1BM22206
1BM10610

44
1BF12307
1BF21401
1BF20803
1BF20311
1BF22305
1BF21801

45
1BM11905
1BM10802
1BM10902
1BM21601
1BM22107
1BM11103

46
1BF20110
1BF21308
1BF10211
1BF20410
1BF21701
1BF21609

47
1BM20611
1BM11308
1BM20902
1BM22106
1BM11509
1BM22207

48
1BF12406
1BF21809
1BF10704
1BF12007
1BF11003
1BF20412

Table 6. Presentation orders for experiment 2a

order
patern1
patern2
patern3

order
patern1
patern2
patern3

1
2AM10222
2AM20210
2AM10210

49
2AM10210
2AM20313
2AM20404

2
2AF10121
2AF10408
2AF10307

50
2AF10217
2AF20101
2AF20101

3
2AM20218
2AM10224
2AM20307

51
2AM10414
2AM10210
2AM20315

4
2AF20101
2AF20313
2AF20408

52
2AF10408
2AF10212
2AF10218

5
2AM10212
2AM10101
2AM10414

53
2AM20224
2AM20224
2AM10211

6
2AF10306
2AF10218
2AF10219

54
2AF20306
2AF20218
2AF10222

7
2AM20313
2AM10116
2AM10307

55
2AM10420
2AM10303
2AM10420

8
2AF20109
2AF20223
2AF20211

56
2AF10210
2AF20109
2AF20313

9
2AM10219
2AM10306
2AM20212

57
2AM20414
2AM20404
2AM10306

10
2AF20116
2AF20105
2AF20217

58
2AF10218
2AF20219
2AF20404

11
2AM20307
2AM10402
2AM10224

59
2AM20404
2AM10315
2AM20420

12
2AF20105
2AF10414
2AF20315

60
2AF10116
2AF10420
2AF10420

13
2AM20408
2AM10211
2AM20217

61
2AM10408
2AM20217
2AM20224

14
2AF10315
2AF10217
2AF20307

62
2AF10224
2AF20414
2AF20218

15
2AM20219
2AM20218
2AM10315

63
2AM10306
2AM20211
2AM10223

16
2AF20313
2AF20307
2AF10306

64
2AF20402
2AF10210
2AF10303

17
2AM20109
2AM10121
2AM10404

65
2AM10223
2AM10105
2AM20408

18
2AF10313
2AF20420
2AF10414

66
2AF10404
2AF10116
2AF20306

19
2AM20211
2AM20212
2AM20313

67
2AM10101
2AM10307
2AM10313

20
2AF10402
2AF10105
2AF20303

68
2AF20121
2AF10402
2AF20420

21
2AM10109
2AM20306
2AM20303

69
2AM20306
2AM10313
2AM10212

22
2AF20408
2AF20404
2AF20109

70
2AF10212
2AF10224
2AF20210

23
2AM10307
2AM10420
2AM10402

71
2AM10218
2AM10223
2AM20116

24
2AF10211
2AF20210
2AF10105

72
2AF20315
2AF20222
2AF10212

25
2AM20217
2AM20219
2AM10116

73
2AM10315
2AM20109
2AM10222

26
2AF20420
2AF10101
2AF20105

74
2AF10101
2AF10121
2AF10109

27
2AM10303
2AM10404
2AM20219

75
2AM20315
2AM20402
2AM10217

28
2AF10307
2AF10109
2AF10101

76
2AF20223
2AF10315
2AF20222

29
2AM20121
2AM20223
2AM20109

77
2AM10402
2AM20116
2AM20211

30
2AF10303
2AF10306
2AF10217

78
2AF10222
2AF20224
2AF10313

31
2AM20420
2AM10217
2AM10101

79
2AM20105
2AM10222
2AM10109

32
2AF10223
2AF20408
2AF10223

80
2AF10219
2AF20306
2AF10408

33
2AM20101
2AM20303
2AM20218

81
2AM20402
2AM10414
2AM20101

34
2AF20211
2AF10303
2AF10116

82
2AF20307
2AF20121
2AF20212

35
2AM10313
2AM20414
2AM10408

83
2AM10116
2AM20222
2AM20402

36
2AF20212
2AF10211
2AF20121

84
2AF10414
2AF20211
2AF20219

37
2AM20212
2AM20121
2AM10219

85
2AM10217
2AM10109
2AM20121

38
2AF20218
2AF10223
2AF10210

86
2AF20222
2AF20402
2AF10224

39
2AM10211
2AM10212
2AM20222

87
2AM10404
2AM10219
2AM20210

40
2AF10420
2AF10222
2AF20116

88
2AF10109
2AF10313
2AF10315

41
2AM20303
2AM20101
2AM20306

89
2AM20116
2AM20315
2AM10105

42
2AF20404
2AF10307
2AF20223

90
2AF20219
2AF20116
2AF10211

43
2AM20210
2AM10218
2AM20105

91
2AM20222
2AM20105
2AM10121

44
2AF20224
2AF20212
2AF10121

92
2AF20414
2AF20217
2AF20224

45
2AM10121
2AM20420
2AM10218

93
2AM20223
2AM20307
2AM20414

46
2AF10105
2AF20303
2AF20402

94
2AF20303
2AF20315
2AF10402

47
2AM10105
2AM10408
2AM20223

95
2AM10224
2AM20408
2AM10303

48
2AF20210
2AF10219
2AF10404

96
2AF20217
2AF10404
2AF20414

Table 7. Presentation orders for experiment 2b

order
patern1
patern2
patern3

order
patern1
patern2
patern3

1
2BM10313
2BM20219
2BM20219

49
2BM20109
2BM20109
2BM10210

2
2BF10303
2BF10222
2BF20101

50
2BF20315
2BF20218
2BF10303

3
2BM10105
2BM20218
2BM10211

51
2BM10223
2BM10210
2BM20210

4
2BF10315
2BF20414
2BF20109

52
2BF20212
2BF10420
2BF10219

5
2BM20408
2BM10224
2BM10217

53
2BM20313
2BM10101
2BM10402

6
2BF10109
2BF10313
2BF10116

54
2BF20218
2BF10217
2BF20211

7
2BM20414
2BM20101
2BM20420

55
2BM10210
2BM10105
2BM20212

8
2BF20404
2BF20404
2BF20313

56
2BF20109
2BF20408
2BF20408

9
2BM20223
2BM20408
2BM10404

57
2BM20116
2BM20116
2BM10105

10
2BF10420
2BF20116
2BF20414

58
2BF10402
2BF10223
2BF20306

11
2BM20404
2BM10218
2BM20307

59
2BM10219
2BM10420
2BM20223

12
2BF10218
2BF20217
2BF20404

60
2BF10105
2BF10218
2BF10306

13
2BM10218
2BM20306
2BM20303

61
2BM20222
2BM20303
2BM10315

14
2BF20211
2BF10307
2BF10121

62
2BF10101
2BF10306
2BF10404

15
2BM20306
2BM20414
2BM10222

63
2BM10121
2BM20313
2BM10414

16
2BF20217
2BF10303
2BF10402

64
2BF20224
2BF20219
2BF20105

17
2BM20212
2BM10402
2BM20218

65
2BM20218
2BM10121
2BM10303

18
2BF20402
2BF20420
2BF20402

66
2BF20303
2BF10212
2BF10408

19
2BM10303
2BM20223
2BM10306

67
2BM10414
2BM20307
2BM20211

20
2BF10224
2BF20105
2BF20210

68
2BF10211
2BF20222
2BF20121

21
2BM20402
2BM10109
2BM20404

69
2BM10315
2BM10212
2BM10218

22
2BF20313
2BF10211
2BF10217

70
2BF20121
2BF10224
2BF20303

23
2BM10211
2BM10303
2BM20408

71
2BM10109
2BM20105
2BM20101

24
2BF10219
2BF20109
2BF10101

72
2BF10210
2BF20223
2BF20222

25
2BM10408
2BM20211
2BM10420

73
2BM20105
2BM20315
2BM10313

26
2BF10414
2BF20121
2BF20217

74
2BF20219
2BF10101
2BF20116

27
2BM20210
2BM20222
2BM20306

75
2BM20303
2BM10116
2BM20402

28
2BF10116
2BF20303
2BF20223

76
2BF20408
2BF10219
2BF10313

29
2BM20224
2BM10414
2BM20414

77
2BM10402
2BM10223
2BM10109

30
2BF20420
2BF20307
2BF10210

78
2BF10121
2BF20224
2BF10212

31
2BM20315
2BM10404
2BM20217

79
2BM10222
2BM20402
2BM20121

32
2BF20105
2BF10105
2BF20219

80
2BF20116
2BF10210
2BF10109

33
2BM10420
2BM10315
2BM20105

81
2BM10307
2BM20420
2BM20315

34
2BF20307
2BF20313
2BF10211

82
2BF10404
2BF10402
2BF10218

35
2BM20217
2BM10307
2BM20224

83
2BM20211
2BM10217
2BM10121

36
2BF10307
2BF20210
2BF20224

84
2BF20222
2BF20306
2BF10414

37
2BM20420
2BM20212
2BM10408

85
2BM10224
2BM10222
2BM20109

38
2BF10217
2BF10315
2BF10315

86
2BF10306
2BF20101
2BF10420

39
2BM20219
2BM10306
2BM10212

87
2BM10101
2BM10219
2BM10116

40
2BF10408
2BF10414
2BF10105

88
2BF10222
2BF10408
2BF10224

41
2BM20121
2BM10313
2BM10219

89
2BM20101
2BM20224
2BM20313

42
2BF10313
2BF10109
2BF10307

90
2BF20414
2BF10121
2BF20212

43
2BM10404
2BM20210
2BM20222

91
2BM10217
2BM20404
2BM10307

44
2BF20210
2BF10116
2BF20420

92
2BF20223
2BF20211
2BF20307

45
2BM10116
2BM20121
2BM10223

93
2BM10212
2BM20217
2BM10101

46
2BF20306
2BF20402
2BF10222

94
2BF10223
2BF10404
2BF20315

47
2BM20307
2BM10211
2BM10224

95
2BM10306
2BM10408
2BM20116

48
2BF10212
2BF20315
2BF20218

96
2BF20101
2BF20212
2BF10223

Table 8. Presentation orders for experiment 2c

order
patern1
patern2
Patern3

order
patern1
patern2
patern3

1
2CM10202
2CM10312
2CM20404

25
2CM10312
2CM20105
2CM10408

2
2CF20101
2CF20202
2CF10404

26
2CF20107
2CF10408
2CF10408

3
2CM10310
2CM10404
2CM20206

27
2CM20411
2CM10202
2CM20303

4
2CF10206
2CF20408
2CF20312

28
2CF20105
2CF10101
2CF20101

5
2CM10206
2CM10411
2CM10404

29
2CM10411
2CM20310
2CM20209

6
2CF10404
2CF10312
2CF20303

30
2CF20411
2CF20310
2CF20206

7
2CM20206
2CM20209
2CM20107

31
2CM20303
2CM10310
2CM20310

8
2CF10101
2CF20404
2CF10312

32
2CF20206
2CF10411
2CF10101

9
2CM20209
2CM20408
2CM20408

33
2CM20105
2CM20411
2CM10101

10
2CF20303
2CF20107
2CF20209

34
2CF20408
2CF10310
2CF20408

11
2CM20408
2CM10209
2CM10206

35
2CM20310
2CM20206
2CM20411

12
2CF10408
2CF10404
2CF10310

36
2CF10105
2CF10303
2CF20105

13
2CM20202
2CM10105
2CM20105

37
2CM10404
2CM20202
2CM20101

14
2CF10312
2CF20303
2CF10202

38
2CF10209
2CF10209
2CF20107

15
2CM10209
2CM20107
2CM10202

39
2CM20312
2CM10107
2CM10411

16
2CF10202
2CF10206
2CF20310

40
2CF10107
2CF20312
2CF10105

17
2CM10107
2CM10303
2CM20202

41
2CM10105
2CM20303
2CM10303

18
2CF10303
2CF10202
2CF20202

42
2CF10411
2CF20206
2CF20411

19
2CM10101
2CM10206
2CM10209

43
2CM20101
2CM20101
2CM10310

20
2CF20202
2CF10105
2CF10107

44
2CF20310
2CF10107
2CF10303

21
2CM20404
2CM10408
2CM10312

45
2CM10408
2CM20404
2CM10105

22
2CF20209
2CF20209
2CF10206

46
2CF20312
2CF20411
2CF10411

23
2CM20107
2CM10101
2CM10107

47
2CM10303
2CM20312
2CM20312

24
2CF10310
2CF20105
2CF10209

48
2CF20404
2CF20101
2CF20404

Table 9. Presentation orders for experiment 2d

order
patern1
patern2
Patern3

order
patern1
patern2
patern3

1
2DM10107
2DM10105
2DM10310

25
2DM20105
2DM10303
2DM20206

2
2DF10105
2DF10310
2DF20105

26
2DF10107
2DF10411
2DF20107

3
2DM10303
2DM10312
2DM20209

27
2DM20408
2DM20202
2DM20411

4
2DF20105
2DF20105
2DF10206

28
2DF20107
2DF20404
2DF20202

5
2DM20404
2DM10107
2DM20312

29
2DM20312
2DM10202
2DM10107

6
2DF10101
2DF20408
2DF10202

30
2DF10312
2DF20107
2DF20404

7
2DM10408
2DM20105
2DM10101

31
2DM10209
2DM10411
2DM10303

8
2DF10303
2DF20310
2DF10107

32
2DF20101
2DF10209
2DF10312

9
2DM10312
2DM20408
2DM20404

33
2DM10411
2DM10404
2DM10408

10
2DF10408
2DF20202
2DF20303

34
2DF20310
2DF10303
2DF20209

11
2DM20202
2DM10310
2DM10209

35
2DM10310
2DM10206
2DM10404

12
2DF10310
2DF10404
2DF20312

36
2DF20408
2DF20312
2DF20411

13
2DM20209
2DM20411
2DM20303

37
2DM20310
2DM20312
2DM10206

14
2DF10202
2DF10202
2DF10209

38
2DF20411
2DF10206
2DF10105

15
2DM20303
2DM20310
2DM20107

39
2DM10206
2DM10101
2DM20105

16
2DF20206
2DF20411
2DF20408

40
2DF20209
2DF10107
2DF10310

17
2DM20206
2DM20209
2DM20101

41
2DM20411
2DM20101
2DM20408

18
2DF10411
2DF20209
2DF10303

42
2DF20312
2DF10312
2DF10408

19
2DM20101
2DM20107
2DM10312

43
2DM10101
2DM10209
2DM20310

20
2DF10404
2DF20303
2DF20206

44
2DF20202
2DF10408
2DF10404

21
2DM10202
2DM10408
2DM10105

45
2DM10105
2DM20206
2DM10411

22
2DF10206
2DF20101
2DF10411

46
2DF10209
2DF20206
2DF10101

23
2DM20107
2DM20404
2DM10202

47
2DM10404
2DM20303
2DM20202

24
2DF20303
2DF10105
2DF20101

48
2DF20404
2DF10101
2DF20310
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