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A Design of the Emergency-notification and Driver-response

Confirmation System(EDCS) for an autonomous vehicle safety
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Abstract  Currently, the autonomous vehicle market is commercializing a level 3 autonomous
vehicle, but it still requires the attention of the driver. After the level 3 autonomous driving, the
most notable aspect of level 4 autonomous vehicles is vehicle stability. This is because, unlike Level
3, autonomous vehicles after level 4 must perform autonomous driving, including the driver's
carelessness. Therefore, in this paper, we propose the Emergency-notification and Driver-response
Confirmation System(EDCS) for an autonomousvehicle safety that notifies the driver of an emergency
situation and recognizes the driver's reaction in a situation where the driver is careless. The EDCS
uses the emergency situation delivery module to make the emergency situation to text and transmits
it to the driver by voice, and the driver response confirmation module recognizes the driver's
reaction to the emergency situation and gives the driver permission Decide whether to pass. As a
result of the experiment, the HMM of the emergency delivery module learned speech at 25% faster
than RNN and 42.86% faster than LSTM. The Tacotron2 of the driver's response confirmation
module converted text to speech about 20ms faster than deep voice and 50ms faster than deep
mind. Therefore, the emergency notification and driver response confirmation system can efficiently
learn the neural network model and check the driver's response in real time.
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Table 1. Learning time for HMM, RNN, LSTM

the number of s
HMM RNN LSTM
entences
5000 12 14 23
5500 15 15 22
6000 14 19 24
7000 18 21 25
8000 16 23 25
9000 19 24 26
10000 20 28 29
11000 21 31 32
12000 26 32 38
13000 28 35 40
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Table 2. calculation time of the Tacotron2, deep voice
and deep mind

the number of taco deep v | deep mi
sentences tron2 oice nd

1 52ms 60ms 92ms
2 52ms 61ms 92ms
3 53ms 63ms 93ms
4 53ms 65ms 94ms
5 53ms 65ms 94ms
6 54ms 70ms 95ms
7 b6ms 72ms 96ms
8 b6ms 74ms 98ms
9 57ms 75ms 97ms
10 58ms 76ms 101ms

120

5
s
H
.
3

computational time(ms)
5 & 8 8

.

?

.

®

.

)

#Tacotron2 © Deep Voice & Deep Mind

e

o 2 4 6 8 10 12
The number of sentences

J% 5. EtZEE2, © Ho|A, H OIRIE9] Sihk AlZt
Fig. 5. Calculation time of the Tacotron 2, Deep Voice
and Deep Mind

—~ e
p
Slst
=
>,
rr
™
ol
ox
ook

= o
)
')
Mo
%
5
oZ
oXx
_?L

£
,_]
%
et
of
o,
Ho
)
N
2
)
T glo
ox
ki
()
d
o
ofdk
o

i
[
Mo

r rg}
©

3 o
®
o
o
)
k3
o,
N
%

N
oy
B
1
f

i)
_(r)lr‘
N
o
=
o
2
)
o
©
=
ox
ol {

fo i
[>
o,
o
o 2
=,
el
N
h
ot e,
filo e o
o
1T g wH e e

gl
L
e
Ay I
H
oz

[ =
ot
olok

ll
o%

2
29
[9)

0

ox 2 >
S

B =

,_I

5
o o =

> B Ho mn
m l‘-lO FSJNL,
Ry}
(=
(i o r

|
:

O

IE TS(Text to Speech)&
Eoste 1949 HY EEy
STT(Speech to Text)E &3 AA 4L H
AE o Agsto] 2479 55 £ oRE
244 HhE EQ1 BER LA 2 =
548 49 9 244 §hs &Rl AA"
E ASH] Aol AR o2 S04 2d
Sy AR Hlsta, AR o2 TTS ZE9] A
A7 BlaFth Ad 23 HMM2 RNNETH
25% LSTMET} 42.86% HIE &2 A4S 53
1! Tacotron2® deep voiceEtt F 20ms, deep
mind ¥t} 9F 50ms B @] 9AES 3402 Hg
ok =y AR 154E] oid ZHIRHEolA 9
o= A 71FdgelIe, 7134% ¢E 4 &
Az 9hg Bl Al2"Hle Ang 7IF9ARRS gx]E
4 Uk, webA FE A= AlA golEE ol8ste] 71
TGS AAE G517 913t A7t 21gEofof 5f
™, 3fg At o] AA| AFolA NFdgE FAl6)
I AR IS Aol Ajo] o]FofAof &

Aole.

of
=Oé
¢
(o)X}
I

>,
ol
oK

@ 10 1o fo o
I
o



REFERENCES

[1] Tesla owner in Canada charged with
‘sleeping’ while driving over 90 mph,
Andrew J. Hawkins, Available online:
https://www.theverge.com/2020/9/18/214451
68/tesla-driver-sleeping-police-charged-cana
da-autopilot

[2] Ji Hoon Na, Jung Mo Sung, Yoon Gi Yang,
‘“Low-cost  implementation of text to

speech(TTS) system for car navigation”,

Journal of the Acoustical Society of Korea

2000 Summer Conference, The Acoustical

Society of Korea, Vol.19, No.l, pp.
141-144, 2000

[3] Ji Young Yoon, Hyeon Ji Lee, Sung Soo
Hwang, “Bus Arrival Guide Application for
the Blind and Low Vision”, PROCEEDINGS
OF HCI KOREA 2018, The HCI Society of
Korea, pp. 858-861, January, 2018

Jin Woo Choi, Gu Min Jeong, “Development

I

of Walking Assist Smartphone Case for
Blind People”, The Journal of
Institute of Information, Electronics, and

Korea

Communication Technology, Korea
Information Electronic Communication
Technology, Vol.8, No.3, pp. 239-242, 2015

[5] So Yeon Min, Kwang Hyong Lee, Dong
Seon Lee, Dong Yeop Ryu, ‘A Study on

Quantitative Evaluation Method for STT

Engine  Accuracy based on  Korean
Characteristics’, Journal of Korea
Academia-Industrial  cooperation  Society,
Korea Academy Industrial Cooperation

Society, Vol.21, No.7, pp. 699-707, 2020

[6] Chul Hee Han, Hong Goo Kang, Young Soo
Hwang, Dae Hee Youn, ‘A Microphone
Array Beamformer for the Performance
Enhancement of Speech Recognizer in Car’,
The journal of the acoustical society of
Korea, The acoustical society of Korea,
Vol.24, No.7, pp.423-430, 2015

[71 Yuxuan Wang, RJ Skerry-Ryan, Daisy

Yonghui Wu, Ron J. Weiss,

Navdeep Jaitly, Zongheng Yang, Ying Xiao,

Stanton,

Zhifeng Chen, Samy Bengio, Quoc Le,
Yannis Agiomyrgiannakis, Rob Clark, Rif A.

St 7IBME U U FA HI2 S0l AlA" 44 139

“Tacotron: Towards End-to-End
Speech  Synthesis”, Interspeech 2017,
Stockholm, Sweden, August, 2017

[8] The 1J Speech Dataset. Available online:
https://keithito.com/LJ-Speech-Dataset/
(2020-09-03).

[9] Won-jun Yoo, “Introduction to natural language

Saurous,

processing using deep learning”, 2020

[10] Understanding LSTM Networks, colah, Avail
able online: http://colah.github.io/posts/2015
-08-Understanding-LSTMs/

[11] Miles Anderson, Yadong Wang, Francois
Leo, Stephane Coen, Miro Erkintalo, Stuart
Murdoch, “Super cavity solitons and the
coexistence of multiple nonlinear states in
a ftristable passive Kerr resonator’, Phys.
Rev., Vol. 7, 2017

[12] Jeff Donahue, Sander Dieleman, Miko t aj
Binkowski, Erich Elsen, Karen Simonyan, °
"END-TO-END ADVERSARIAL TEXT-TO-
SPEECH”, DeepMind, 2020

AAFFE
£ 4 ZHSu-Rak Son) A8
r

. 20189 29 : JHELBETEkL
HFEBHFT A
_— e 20194 8¥ : rIEEWETEY
- AFEIHFSAAD

« 20199 89 ~ A : 7B
ek ARESHERNE A

o

2

)
EoR Hdlofd, YE, T2 o

% o] YYi-na Jeong) A3

AFE A

20134 84 @ 7IEHdEHEk

AFEHZ D

e 20184 8¥Y : JI=EustiEw
AFEHF D

° 20174 3% ~ F4 : 71 EERE
oot AREe s

EHEeD Hdold, Al 22T Aol



