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Problem statement 1| p]
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Women schemes and status
Nirbhaya fund
Status: Fin min to administer. Yet to decide on how the
corpus would be used

Women-specific schemes
Status: WCD ministry yet to decide schemes/proposals

S Women's helpline
W' Status: Scheme has been in the pipeline for the last few
;3 . years. Yet to be launched. Ministry working out modali-

Proposed funds
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S/t One-Stop Crisis Centre
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<, Status: Yet to be launched. Ministry working out details.

v N Compensation for rape victims
(v, p/ Status: Ministry originally proposed to launch the
& |~ restructured scheme in March. Yet to be launched.

\. Details being worked out.

2 44 270: Total incidents of crime
against women in India in 2012
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Available solutions [[p]

* A manual trigger on phone to raise an alarm
* People panic very frequently
* Generate too many false alarms

* Scream detection systems for restricted
environment (home, metro etc.)

* Have a limited number of environment sounds

* Emotion detection from audio

- Have very low detection rate
* Fear emotion can be seen in panic situations



A better solution [[p]

* Scream, sob can be detected using audio analysis
techniques

* A smartphone is always available with a person

High confidence of distress

Goals

4 . )
— Early report of crime to Law

L enforcement )

Fully automated system




Contd.. D

* Distress detection on smartphone requires analysis of
many environment sounds were a phone goes
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C&ry of a child " Crowd in metro

Different kinds of
people in a meeting
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Contd.. D

* Noisy signal is hard to classify into a known category

Neiey Sigral
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Research Challenges [l|p

* High Detection Rate (DR)
* Low False Alarm Rate (FAR)

—

- If 10 false alarms a day, 300 a month, 3600 a year and
1000 people are using the app then 3.6 million false
alarms will be reported

« Seems not feasible with so many FARs
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Contd.. [[p]

Salt Lake City Police Department Alarm Responses, 1998-2011
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1998 1999i2000‘2001 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2011
®Alarm Responses|10542|8236 | 9439 | 8928 | 803 | 658 | 634 | 577 | 473 | 635 | 504

®mValid Alarms a7 23 64 5 10 8 5 5 74 g | 7
B% False a9 99 | 99 99 99 99 99 Q9 o8 99 | 99

Source: Salt Lake City police department, 2012.

* Battery consumption for 24 X 7 automated system

s

<o)

DEAD !

Images source: google



Our contribution [[p]

* First to propose an entirely smartphone audio
based 24 X 7 distress detection system

* A two stage framework for distress detection and
false alarm rejection which has fairly less FAR

* Evaluation of feasibility to use friend-in-the-loop to
further reduce the number of false alarms

* Extensive evaluation on many hours of volunteer
data (278 hours, 16 volunteers).



Proposed architecture
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Two stage framework D

Stagel Stage?2

Audio Signal
& (SVM) (SVM)
- 2 sec audio signal - 2 class classification - 7 class classification
- Filters out normal speech - Filters out environmental
from the audio signal sound (context) from the

audio signal



Analysis approach D

Clean scream,
sob detection Environment

rate sound is added
Detection Rate to screams
Scream in any

environment
Indoors (8714
samples)
Outdoors (4513
samples

Gathering (1641

Category data samples
Machinery (3566

samples)

False Alarm Rate TV (3712
samples)

278 hours, 16

Volunteer data
volunteers




Results [[p]

* Tradeoff curve for DR and FAR for 20dB SNR
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Results contd..

D

* False alarm rate for volunteer data

False alarms sent to friends-in-loop

Tot. Hours | No Timeout | 30 min 60 min
H7.28 304 20 18
39.10 D0 3 3
19.27 466 & 7
18.49 25 3 3
18.33 7 2 2
13.51 1197 14 11
11.09 49 8 b
3.15 12 2 2
0.97 30 3 2
(.69 5 1] 1 1




Importance of contributions? 1[[p

* Distress detection is automated

- Early detection of distress is required to save
victim from any harm

* Have high confidence of detection due to Human-
in-The-loop.
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