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In this supplementary document, we present further results
and analysis related to our algorithm and implementation. These
include:

« Additional viewpoints of the material classification results.

« Optimization results for additional listener positions in the

four benchmark scenes.
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Fig. 1: An alternate view of the results of our visual material classification algorithm for the four benchmark scenes. Colors indicate
the material category that has been assigned to each triangle. The middle row shows the results of our material classification, and the
bottom row shows the manually-generated ground-truth classification. The source and listener positions for the acoustic measurements
are shown as red and blue circles, respectively. These are used to compute the R7go values used by the optimization algorithm.
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http://gamma.cs.unc.edu/AClassification/
mailto:schissle@cs.unc.edu
mailto:cloftin@cs.unc.edu
mailto:dm@cs.unc.edu

(a) Room 216, IR 2

10 10 10 10
125 Hz " Measured 500 Hz " Measured 2000 Hz " Measured 8000 Hz " Measured
— Classified — Classified g0 — Classified g0 — Classified
~— Optimized — Optimized Za0 timized Za0 ~— Optimized
Ground Truth Ground Truth 2 2 Ground Truth 2 2 ~— Ground Truth
fffff Noise Floor = ===~ Noise Floor - ~==="Noise Floor o ~===" Noise Floor
£ 30 £ 30
vy 20 Lo
VAW g0 g0
2 2
A 60 60
70
0 [ 02 03 04 05 06 0 [ 02 03 04 05 06 0 [ 02 0 [ 02 03 04 05 06
Time (s) Time (s) Time (s)
1 30 100
—— Measured EDT —— Measured Ca —— Measured TS
" Classified — Classified — Classified
08 | — Opiimized 25— Opiimized 80 1 — optimized
~—— Ground Truth —— Ground Tmly/\ Ground Truth
206 g2 < g ze
2 g TN g £
a H z &
204 J s a £ a0
e p —— Measured
02 10 §>4 — Classified 20
=T 1 40 —— Optimized
1 0+ + + 1 5 | 30 4 | ~—— Ground Truth o | | |
20 200 2000 20000 20 200 2000 20000 20 200 2000 20000 2 200 2000 20000 20 200 2000 20000
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
(b) Room 229, IR 2
10 10 10 10
125 Hz — Measured 500 Hz — Measured 2000 Hz — Measured 8000 Hz ~—— Measured
— Classified g0 — Classified g0 — Classified g0 — Classified
~— Optimized o0 — Optimized Z0 ~— Optimized Za0 ~— Optimized
B Ground Truth £ 2 Ground Truth B I~ ~— Ground Truth 2 2 ~— Ground Truth
= ==~~~ Noise Floor = ==~~~ Noise Floor S ~===" Noise Floor S ~===" Noise Floor
30 230 230 £30
R RN 20 =
= = 3 3
2 -50 / 2 -50 2 -50 250 1
2 2 2 2
A .60 P 60 .60 .60
70 70 70 70
0 01 02 03 04 05 06 0 01 02 03 04 05 06 0 01 02 03 04 0s 06 0 [ 02 03 04 0s 06
Time (s) Time (s) Time (s) Time (s)
12 12 - 30 - 110 100
— Measured RTg, Measured EDT Measured Cgo ~ Measured TS
| | Classifies —— Classified 25 | — Classified 100 g0 | Clasified
~—— Optimized —— Optimized —— Optimized 90 ~— Optimized
~—— Ground Truth ~—— Ground Truth 20 |~ Ground Truth 0 Ground Truth
z08 z08 z S z 6
s 2 s = &
£ 06 g 06 S N ~ihi an Z a0
’ ’ 10 ﬁ P O 1 — Measured
50 | ——Classified
04 04 20
5 %/ 40+ —Optimized
02 + - - 1 02 1 1 | 0+ | 30 + Ground Truth ' 0+ 1 1 1
20 200 2000 20000 2 200 2000 20000 20 200 2000 20000 2 200 2000 20000 20 200 2000 20000
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
(c) Room 251, IR 2
10 10 10 10
125 Hz — Measured 500 Hz — Measured 2000 Hz — Measured 8000 Hz
g0 ~—— Classified ~—— Classified g0 — Classified g0
S ~— Optimized ~— Optimized o — Optimized Za0 ~— Optimized
B 2 Ground Truth Ground Truth £ 2 ~— Ground Truth 2 2 ~— Ground Truth
= ==~~~ Noise Floor ==~~~ Noise Floor o ~==="Noise Floor - ~===" Noise Floor
g 230 230
£ -40 /—\J £-a0 £-a0
= = =
Z -50 E -50 E 50
H H 2
B 60 F 60 60
70 70 70
0 01 02 03 04 05 06 0 01 02 03 04 05 06 0 01 02 03 04 05 06 0 01 02 03 04 05 06
Time () Time (s) Time (s) Time (s)
12 12 - 30 110 100
— Measured RTg, Measured EDT — Measured Cyo ~ Measured TS
| | Cussifid 25 | — Classified 100 g0 | Clasified
~—— Optimized —— Optimized 90 —— Optimized
——— Ground Truth 20 |~ Ground Truth % Ground Truth
208 2 @ Z 60
s s < £
5 s © z
206 S 0 2w
10 —— Measured
04 s L—" 50 —— Classified 20
40 —— Optimized
02 4 ' } | 0+ | | 30 4 | Ground Truth o4 | | |
20 200 2000 20000 20 200 2000 20000 20 200 2000 20000 20 200 2000 20000
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
(d) Room 348, IR 2
10 10 10 10
125 Hz — Measured 500 Hz — Measured 2000 Hz — Measured 8000 Hz ~—— Measured
g0 ~—— Classified g0 ~—— Classified g0 ified g0 —— Classified
S0 ——— Optimized o0 ~— Optimized ST ~—— Optimized Za0 —— Optimized
E Ground Truth g Ground Truth £ ~— Ground Truth B ~— Ground Truth
420 ===~ Noise Floor = ~===+ Noisc Floor 420 ~===* Noise Floor 420 ~===- Noise Floor
230 230 230
£ -40 £-a0 £-a0
= = =
E -50 E -50 E 50
H H 2
P .60 60 60
70 70 70
0 [} 02 03 04 05 06 0 01 02 03 04 05 06 0 [ 02 03 04 05 06 0 [ 02 03 04 05 06
Time (s) Time (s) Time (s) Time (s)
30 110 100
— Measured Cyo — Measured TS
25 | — Classified 100 go | Classified
—— Optimized 90 —— Optimized
20 |~ Ground Truth 0 ~ Ground Truth
z s 8 z 0
=5 < 4
< = @
o a 60 = 40
10 —— Measured
5 50 —— Classified 2
40 ~—— Optimized
} | | 0+ . { 30 + ‘ Siround Trth o0+ . | |
200 2000 20000 20 200 2000 20000 20 200 2000 20000 20 200 2000 20000
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)

Fig. 2: Results of our optimization approach in the benchmark scenes for alternate impulse responses. We compare the energy-time
curves and several standard acoustic parameters for the measured IRs (measured) to the results before optimization (classified) and
the optimized results (optimized). We also show the results for manually-segmented materials without optimization (ground truth).
The energy-time curves are presented for four different octave frequency bands with center frequencies 125Hz, 500Hz, 2000Hz, and
8000Hz. The noise floor corresponds to the signal to noise ratio of the measured IR for each frequency band.



