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1 Predicted and simulated expected detected energy
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Mean detected energy, SIR3, 125Hz
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Mean detected energy, S2R1, 125Hz

Mean detected energy, S2R1, 250Hz

Mean detected energy, S2R1, 500Hz

10 10 10
—— Simulated —— Simulated —— Simulated
0 —— Theoretical trace 0 —— Theoretical trace 0 —— Theoretical trace|-|
Earlier model Earlier model Earlier model
-10 -10 -10
?i; -20 @ -20 @ 20
g 30 & 30 g %0
= = =
40 b -40 -40
50 |- -50 -50
-60 -60 -60
[ 02 04 06 08 02 04 06 08 02 04 06 08 1
Time (s) Time (s) Time (s)
Mean detected energy, S2R1, 1000Hz Mean detected energy, S2R1, 2000Hz Mean detected energy, S2R1, 4000Hz
10 10 10
—— Simulated —— Simulated —— Simulated
0 —— Theoretical trace 0 —— Theoretical trace 0 —— Theoretical trace|
Earlier model Earlier model N Earlier model
10 -10 -10
5) ) E)
= 20 = 20 = 20
g 30 g -0 g -0
= = =
-40 -40 40
-50 -50 -50
-60 60 60
0 02 0.4 06 08 02 0.4 06 08
Time (s) Time (s)
Mean detected energy, S2R2, 125Hz Mean detected energy, S2R2, 250Hz Mean detected energy, S2R2, 500Hz
10 10 T T T T 10 T T T T
—— Simulated —— Simulated —— Simulated
0 —— Theoretical trace 0 —— Theoretical trace 0 —— Theoretical trace|
Earlier model Earlier model Earlier model
10 -10 -10
% 20 i% -20 % 20
& & &
= = 2
@ 30+ g 30 g -0
= 2 =
-40 -40 -40
-50 - -50 -50
-60 -60 60
0 02 04 06 08 0 02 0.4 06 08 0 02 04 06 08 1
Time (s) Time (s) Time (s)
Mean detected energy, S2R2, 1000Hz Mean detected energy, S2R2, 2000Hz Mean detected energy, S2R2, 4000Hz
10 10 10
—— Simulated —— Simulated —— Simulated
0 —— Theoretical trace 0 —— Theoretical trace 0 —— Theoretical trace|-|
Earlier model Earlier model Earlier model
-10 -10 -10
) o =)
= 20 = 20 20t
& 5] 5]
g 30 @ 30 g 30|
=1 =} =}
= = =
-40 -40 -40
-50 50 50 -
-60 -60 -60
0 02 0.4 06 038 0 02 0.4 06 08 0 02 04 06 08 1
Time (s) Time (s) Time (s)

S2R3



Energy (dB)

Energy (dB)

Energy (dB)

Energy (dB)

Mean detected energy, S2R3, 125Hz

Mean detected energy, S2R3, 250Hz

Mean detected energy, S2R3, 500Hz

10 T T 10 T T 10
—— Simulated —— Simulated —— Simulated
0 —— Theoretical trace 0 —— Theoretical trace 0 —— Theoretical trace|
]' Earlier model Earlier model Earlier model
-10 -10 -10
) =)
20 < 20 = 20
2 2
20 20
30 g 30 g 20
= =
-40 -40 -40
-50 -50 -50
-60 -60 -60
0 02 0.4 06 08 02 0.4 06 08 0 02 04 06 08 1
Time (s) Time (s) Time (s)
Mean detected energy, S2R3, 1000Hz Mean detected energy, S2R3, 2000Hz Mean detected energy, S2R3, 4000Hz
10 10 10
—— Simulated —— Simulated —— Simulated
0 —— Theoretical trace 0 —— Theoretical trace 0 —— Theoretical trace|-|
Earlier model Earlier model Earlier model
-10 -10 -10
A o
20 = 20 = 20
o =
30 g 30 g 30
= =
-40 -40 -40
-50 -50 -50
-60 -60 60
0 02 0.4 06 038 1 0 02 0.4 06 08 0
Time (s) Time (s)
Mean detected energy, S2R4, 125Hz o Mean detected energy, S2R4, 250Hz Mean detected energy, S2R4, 500Hz
10 1 10
—— Simulated —— Simulated —— Simulated
0 —— Theoretical trace 0 —— Theoretical trace 0 —— Theoretical trace
Earlier model Earlier model Earlier model
10 -10 -10
a —~
20 = 20 \-mg 20
B &
£ 2
30 g -3 g -0
= =
-40 -40 -40
50 - -50 -50
-60 . . . . 60 60 . . . .
0 02 04 06 08 1 0 02 04 06 08 1 0 02 04 06 08 1
Time (s) Time (s) Time (s)
Mean detected energy, S2R4, 1000Hz Mean detected energy, S2R4, 2000Hz Mean detected energy, S2R4, 4000Hz
10 T T T T 10 10 T T T T
—— Simulated —— Simulated —— Simulated
0 ——Theoretical trace 0 —— Theoretical trace 0 —— Theoretical trace |{
' Earlier model l Earlier model Earlier model
-10 -10 -10 +
20 E 20 \“mg 20
30 g a0 g s0r
= =
-40 40 + -40 +
50 50 50
-60 -60 -60
0 02 0.4 06 0.8 1 0.2 0.4 0.6 08 1 02 0.4 0.6 08 1
Time (s) Time (s) Time (s)



2 Predicted and simulated expected detected energy to number
of rays
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3 Predicted and simulated variance of detected energy
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S2R3
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4 Predicted and simulated variance of detected energy to number

of rays
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S1R4

Estimated variance of the energy detected at 0.15s, SIR4, 1000Hz ~Estimated variance of the energy detected at 0.5s, SIR4, 1000Hz
[ -45

Variance (dB)

S2R1

—— Simulated
— Theory
Earlier model

Number of rays x10°

Variance (dB)

—— Simulated
Theory

Earlier model

3 4 5 6 7 8 9

Number of rays %10°

Estimated variance of the energy detected at 0.15s, S2R1, 1000Hz ~Estimated variance of the energy detected at 0.5s, S2R1, 1000Hz
0 - -45

Variance (dB)

-40

-45

—— Simulated
— Theory
Earlier model|

S2R2

Estimated variance of the energy detected at 0.15s, S2R2, 1000Hz Esgismated variance of the energy detected at 0.5s, S2R2, 1000Hz
o .

Number of rays x10°

Variance (dB)

—— Simulated
—— Theory
Earlier model|

3

4 5 6 7 8 9
Number of rays x10°

Variance (dB)

—— Simulated
Theory
Earlier model

Number of rays x10°

Variance (dB)

—— Simulated
Theory
Earlier model

Number of rays 108

14

)‘

Variance (dB)

Variance (dB

Estimated variance of the energy detected at 1s, SIR4, 1000Hz
-90

—— Simulated
——Theory

Earlier model
-100

5
&

Variance (dB)
N
8

-120

125

-130

-135

Number of rays <10%

Estimated variance of the energy detected at 1s, S2R1, 1000Hz
-90

—— Simulated
—— Theory

Earlier model
-100

-110

-115

-120

-130

-135

2 3 4 5 6 7 8 9
Number of rays x10°

Estimated variance of the energy detected at 1s, S2R2, 1000Hz
-90

—— Simulated
—— Theory

Earlier model
-100

95

-105

-110

-115

-120

125

-130

-135

1 2 3 a4 5 6 7 8 9
Number of rays <108



S2R3

Estimated variance of the energy detected at 0.15s, S2R3, 1000Hz ~Estimated variance of the energy detected at 0.5s, S2R3, 1000Hz
0 -45

Variance (dB)

S2R4

Estimated variance of the energy detected at 0.15s, S2R4, 1000Hz ~ Estimated variance of the energy detected at 0.5s, S2R4, 1000Hz
0 - -45

Variance (dB)

-40

—— Simulated
— Theory
Earlier model

3

4 5 6 7 8 9

Number of rays x10°

-45

—— Simulated
— Theory
Earlier model|

Number of rays x10°

Variance (dB)

—— Simulated
Theory
Earlier model

3

4 5 6 7 8 9

Number of rays %10°

— 60 F\

Variance (dB

—— Simulated
Theory
Earlier model

Number of rays x10°

15

Estimated variance of the energy detected at 1s, S2R3, 1000Hz
-90

Variance (dB)
s A oA
§ B B 3
8 B B 8

o
5
b

-130

-135

—— Simulated

——Theory
Earlier model

4 5 6 7 8 9
Number of rays <10%

Estimated variance of the energy detected at 1s, S2R4, 1000Hz
-90

-100

-105

-110

-115

Variance (dB)

-120

125

-130

-135

—— Simulated
—— Theory
Earlier model

Number of rays %10°



5 Mean detected energy, iterative and classical algorithm
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6 Variance of detected energy, iterative and classical algorithm
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S2R3, 0.25 s
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7 Reverberation time to

Spatial average
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Simulated Ty, 500Hz
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8 Early Decay Time
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9 Early decay time to number of rays
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Simulated EDT, SIR3, 125Hz
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Simulated EDT, S2R1, 125Hz
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Simulated EDT, S2R3, 125Hz
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10 Speech clarity
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11 Speech clarity to number of rays
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