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The problem 60 advanced acoustic sensors deployed across NYC

Estimated 9 of 10 adults in NYC exposed to harmful
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LEARNING REDUCED
SLEEP LOSS  HEARING LOSS IMPAIRMENT ~ PRODUCTIVITY ~ STRESS

Z p \
- '
b2 &8 [ 1

g . N N \‘..

wp.nyu.edu/sonyc

A weighted dBA SPL

SENSING

ACTUATION

Time (HH:MM)

53)

L 4
- EAST ELMHURST &-a 1
32nd'Ave |

ELUSHING MURRAY H/LL‘

/ \
& / Rikers Island. _— WHITESTONE
:’:\*Qf ‘ \
“,’f"’\ - COLLEGE POINT “‘
r~ N 20th Ave
% P i
L |
S \
D
& ‘e
S

e

The Hig
.

arc \Z . &,
h Line u
/ A M5 L sosevelt Ave
CORONA y
oboken: | = g = 5 53 F"Iushl_ng\ ]
R S X e Meadows eens;Collec
Corona Rark -
!
X 495
H REGOPARK [ Z/
5
4}
s e |
L S e F ViiAGE. | FORPSTHILLS :
55
RODGEWOOD :

Forest Park

DATA
COLLECTION

y
WOODHAVEN

Hierarchical Multi-label Annotation

Multi-label Annotation

Lo Binary Annotation

% g —_— Number of annotat
) 0.8 .x.\ x\. o 1um er or annotators
TASK 206 x B 0\ 2
@© = 3
ANALYSIS  £oa x 4 : :
- 5 Large scale noise data analytics
S S .
Minimum votes for a positive label Minimum votes for a positive label Minimum votes for a positive label - ==
Label distribution for 15355 urban sound recordings
5000 - Annotators per label
-]
4000 2
LABELS . —
3000
COLLECTED § 2000 A FEATU RE
ANALYSIS  Augl
0 - T T
. ) . N . ) N Q & : N (e} X \-
O \ < N <
o 5 o o R O RS ® © & SRR W NS
N o > K o %7 o0 S O @ \ X & S
o ge,‘o‘ o _(\eo < By ?}\\,e. R Q o° ((@\ « oV > eé\\) ((\o 1) (\\é‘o oV \?& N\ ep =
° *° R = —
Deep machine listening at the network edge T SR e e el
12 AM 3 AM 6 AM 9 AM 12 PM 3 PM 6 PM 9 PM 12 AM
REPRESENTATION LEARNING DOWNSTREAM MODELS
S Weekday Weekend
S M
OpenlL3 TriCycle Edgel3 ” s
i . 90 s U 70.0
24 D / i Vap WAl
J NS
2022 . ™—W o > - Output: N multi-label SPL 8 \ ors| Rem L R pd
© S6s.0 \ A ~AALS
1 e s v ] ANALYSIS = "= | N N
o R AL 62.5 ' :
16 3 A A ’ TN -
Correspond? (yes / no) 14>5 10 J J AutoPool Temporal Pooling = A\W,-// 60.0 Bt 5
70 57.5
1 Knowledge Distillation 1 00:00 05:33:20 &c:e;?m oy 16:40 22:13:20 00:00 05:33:20 &(366:&‘: . 16:40 22:13:20
Correspondence Model Time-distributed Dense: N + Sigmoid
Temporal Cycle Decoder
/\ 1 Weekday Weekend
/\ 1.0- 1.0- nolse
Ml?im MXM Ml?im Mm _ _ O 1Lengie
0.9 0.9 N
(O 2_machinery-impact
(O 3_non-machinery-impact
Co d Student 0.8 0.8
Full Teacher r;]fjrdeistencodueren . q & ;—z::‘te'edn:la“
Audio Encoder Image Encoder Bt e Audio Encoder Fixed Audio Encoder o.7-~/\/—~\ O s-mus:'o
C LASS 0.6- ol O 7:human-vooce
8_dog
PREDICTION % os E
Sensor D
ANALYSIS 04+ /\—/\ —
0.3
0.2
0.1 —
—, - . — — — |
00 T T T 11 T T T T T 00 T T T L3 T T T T T T
2 4 6 8 10 122 14 16 18 20 22 0 2 4 6 8 10 12 14 16 18 20 22 24

1 s Mel-spectrogram Input

Single image video frame

1 s Mel-Spectrogram Input

Partnered with key city agencies
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