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Deep Learning-Based User Emergency Event Detection Algorithms
Fusing Vision, Audio, Activity and Dust Sensors
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ABSTRACT

Recently, people are spending a lot of fime inside their homes because of various diseases. It is difficult to ask others for help in
the case of a single-person household that is injured in the house or infected with a disease and needs help from others. In this study,
an algorithm is proposed to detect emergency event, which are situations in which single-person households need help from others,
such as injuries or disease infections, in their homes. It proposes vision pattern detection algorithms using home CCTVs, audio pattern
detection algorithms using artificial infeligence speakers, activity pattern detection algorithms using acceleration sensors in smarfphones,
and dust patftern detection algorithms using air purifiers. However, if it is difficult o use due to security issues of home CCIVs, it proposes
a fusion method combining audio, activity and dust pattern sensors. Each algorithm collected data through YouTube and experiments
fo measure accuracy.
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(Figure 1) Algorithm architecture for the vision
unusual pattern detections
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(Figure 2) Algorithm architecture for the audio
unusual pattern detections
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(Figure 3) Algorithm architecture for the activity
unusual pattern detections

_a+PB+vy
=
n=Ax Fo| A5 a=XF HolH
B=YZ HolH =272 HoJE -erenenn (1)

2REEZE] MG AIME X, Y, Z 359 HoJHE A
=8 7zt 29 7S Y3 $ 307 Ui Ha e ol E
o), Aatd Ho g2 wldol AFsiy wjde) o)
Window 2}3L 2G5t wige] 371 52 AAA =
o] zro] Mg wj vit} H L AAFste] Windowol A
73t} Window Bl gell #to]l A= Queue 139 7
o] MYXME FX=E tlolHE #2I5HH Window Wi E <
=7+ ol wigeld 7B 2 #Y A4S, °lE High
Peak(HP) ©|2}2. 4 2|31t} Window Wi g e] F7} gho) wl
Holl A 7HE 22 4 4F, ©lE Low Peak(LP) ©]2}aL
‘g o) gttt HPS} LP #to] S4 =™ HP} LP #H9] ol &
Impact 2+ 4231 Impact 72 719t2. 2 ALge] 437
o 9 ol AF R E AT} Impact Fe 7|7t 2
735, 359 AlA ghol 3A WEE7] Wil Alde] &
2ol AL g HWHE 5 vk Impact 74 2717t 2
o] WEEA 7] wjFel AL

!
N

w2 Y g7 2]EL oFFolko DSMS01A AAME

TRt UA g g Ee] =

4 3\
HZ| HA

CliolEf =%

. J
HIo|E X2|

|\ J

I

s N
ClioJEf 24

|\ J

P T

\C s ) [ owes )

(38 4) HX| oje de|Ee| 7=
(Figure 4) Algorithm architecture for the dust
unusual pattern detections
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(Table 1) Algorithm results for unusual vision
pattern detections

Algorithm Recall | Precision | Accuracy

Vision pattern | 0.95 0.91 0.90

N W8 ox -y Jo
&
[
e
k!
i)
N

lo
ox 2

ofr

flo |o
by
—_
o
ol
=
o
a
il
N
2
|o
frtl
ped)

2020. 10



B2 7l MR ol IF EX| 22lE

(b} Detection results

(a) Original Video
of Faster R-CHNN

i) Drawv a circle on
detected objects

1520
§ 5]

=

B‘--|

@

3=

[d) Moving cbjects result
of OpenCV

T T T 1 1 % % m
(e) Sum of persan x, y (f) Accuracy of detected
coordinate person

ratia
angle

T 7 b b %
(g) Ratio of detected (h) Angle of detected
person person

(i) S:um ;f oljrect x, y
coordinate
(O% 5) F4&t o Le|Fe| K| Aot
(Figure b) Detection results of the vision pattern
algorithm
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(Table 2) Algorithm results for unusual audio
pattern detections

Algorithm Recall | Precision | Accuracy
Audio pattern| 0.94 0.90 0.89
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(Table 3) Algorithm results for unusual activity
pattern detections

Algorithm Recall | Precision | Accuracy
Activity pattern| 0.97 0.90 0.91
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(Table 6) Scenario-based user event detection
results of proposed algorithms
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