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The War ning Effectiveness of Notification Sound on Driving Response
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ABSTRACT: To explore the effect of different notification sounds on driver's warning cognition of the vehicle in front of
him and on the driving response time. It provides a feasible design method and reference for the design of safety car noti-
fication sound. Experiment 1: 324 notification sound samples was evaluated by behavioral experiment. According to the
5-grade scale, the most effective notification sound was selected. Experiment 2: The response time of alertness stimulus
was tested by E-Prime software. And the experiment of the response time of notification sound stimulation to driving vi-
sion was carried out. SPSS software was used for ANOVA analysis. According to the 5-level rating scale, five notification
sound samples with the highest evaluation were selected. The response time to the sudden presence of a car in the visual
center was faster than that to the absence of a notification sound. Among them, the response time of the metal ring tone
was significantly shorter than that of other warning tones (p<0.05). In the case of emergency, the notification sound can
accelerate the visual response speed and speed up the driving response, and the warning effect of the high frequency noti-
fication sound is better when there is a car suddenly in front of the road.
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Tab.1 The average value of warning effectiveness of notification sound

FHIE P i 2 FHE P i 2
Soundo01 3.3478 0.85451 Sound13 2.1594 1.07953
Sound02 2.9420 1.04155 Sound14 2.5942 0.89638
Sound03 3.5217 1.17083 Soundl15 3.0725 1.17972
Sound04 3.2319 0.98735 Sound16 3.5942 1.06161
Sound05 2.5217 1.09287 Sound17 2.0000 0.90749
Sound06 3.2754 1.29347 Sound18 1.8696 0.92216
Sound07 2.2899 1.01607 Sound19 2.0145 0.97758
Sound08 2.5217 1.29033 Sound20 1.8406 0.96441
Sound09 3.3768 1.22596 Sound21 3.5652 0.93113
Sound10 2.5217 1.15820 Sound22 2.2029 0.99380
Soundl11 2.5652 0.99230 Sound23 2.4928 1.05193
Sound12 1.9130 0.99616
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Fig.4 Assessment of warning level of notification sound (Error bar: +SE)
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Tab.2 List of the top five notification sound

PR 1)
Sound16 3.5942
Sound21 3.5652
Sound03 3.5217
Sound09 3.3768
Sound01 3.3478
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Tab.3 Acoustic parameters of sound samples

i kS B
Sound16 422 Hz 120 BPM 0.5s
Sound21 4000 Hz 63.6 BPM 0.94 s
Sound03 260 Hz 333 BPM 0.18s
Sound09 315 Hz 171.4 BPM 0.35s
Sound01 635 Hz 240 BPM 0.25s

3 RaAEXMRE R/ LI
3.1 #ik

WL 30 ATERAFH A A (B 15 N),
4R K 20~35 & (M=22.7, SD=+3.5 years ), HRIRHL
HEFIEM I IER, ERIER, SUENT I IER, Tk
PR
32 EHHMM5ES

SCEOMARL: PR BER MBMEL AR 2.3 45 5Lk E ()
ANPEPEM S e = 1) 5 MR S, 3518 : Sound 16
(FEMREMIWE ), Sound21 ( 4 J@%47 ). Sound03 (T
M ). Sound09 (IS ) Fl Sound01 (£4%47% ) LA
M— T HEA Sound0 Hif 6 N7 FH il EEA ; L
SRR 30 K, Hoh SUVI0 3k, =R 10



148 fu, B TR 2021429 H
K, A0, R, SEEE L X HEMRSTSE—, 58
AR A WK 5, ST a5 — K% RGB125,

T S PR R N g K IE s L K2R LA R
TREATN 3 AN B e AR S B 2 BRI 7 T
I R A R B AT R, AEAKE 2R LA KA
MALET £ 245 10°0A A B A T 0 2 8

YGRS RV R AT PR AS A0, 2 i
FHEE, LG 60 3o HIHiFh 85 Hz 1 it L AL
KA T2 B 5 s S KRB, R E-Prime 4
Tl S 96 Py WO BTG o AT i AR R R L &
(£25 53 00) fE ARG & . RETFRs A RS
KA IC % . 5 E R EF 4 Adobe Premiere pro
F Adobe Audition,

3.3 LRIt KRR

SIS S B 650 ms, 25 BEHLIEG i — 4
PR B A R 1—5 LR A RS T 0),
Bf R 500 ms, ARG 24 600 ms 3{ 1800 ms
FIREALIE G (IST), #RJG 7R 1000 ms FARE 5 H 3% K
(PLENKFEL ., ., AREPLER ), BEHEA 17
R HEANT MG, LR LA 6, KT
55 A 24 rpoc o7 B HE B ZE IR ) B A, EESR R
PR TR S S A A T RN, A2 A S B N
TP

3.4 ZIWHER

HRAE 5255 1) S B B [ 25 5%, R SPSS k{447
ANOVA 7341, 25 3281 6 Bl & 2800 () 300 18 3%,
F (5, 5173 ) =4.803, p<0.001, i_iiXTﬂ: 6 FhANIE
AEE T 2 E b, 45REW, T E Sound0 B
MR R K, R ERKT Sound21 B 2 N7 B [
(p<0.001), BFKT Sound03. Sound09, Soundl6
B R ] (p<0.05), 5 Sound01 HY 52w i ] oA I
#2255, Sound03 /8 B9 N B [A] i 3 K F

ISI

K5 sese 4R

Fig.5 Vehicle pictures of experiment

Sound21 ( p<0.05 ), 5 HAth 75 S i o I ik 3% 22
55 Sound09 #275 ¥ 4 e b B [A] i % K T Sound21
(p<0.05), 5 Sound01. Sound16 7 35 5 v Bisf &) A i
22555 Sound21 $E/R & 1Y K B () i 2 AT T A
B AR B ] ( p<0.05 ), B B R T
Sound01 AYJZ Wi EFH] (p<0.001); Sound01 #E/RFHY
SRS 5 Sound16 AL R #2525, 6 i &0 T
B s R R R ER A, LR 7

PER B R RGE B N B SE 5 (LA R PR SE SR 2 )
ZE RN (1) AR SN T 235X T
BT Ty R A R S T 0 ) B B R TR B R
B BBIAEE; (2) A 4R L Io PR & RE e
B S R, BB T AT b 5 | e ek A ) AL
W, MR IR RN PR SR AT I A R AR (3) 1R
AN =D O /i LA B KNI = S5 VN 7 A R Lo o )
Sound21. Sound03. Sound16. Sound09. Sound01 Fl
Sound0, H:H Sound21 S i bl o $278 5 S R X
L 4,

LTI (

L blank
)
J 1000 ms

(
L

J 600 ms/1800 ms

Ko scsiifek

Fig.6 Experiment procedure



842K 5181

PR P B R PR AR 2 S ) 5 0 B 5 149

660
6501
640 I

pol

S 6ol

g

5 6101

5 600

a

& 590t
580}
5701
560

Sound 0 Sound 03 Sound 09 Sound 21 Sound 01 Sound 16

K7 6 Bl & 200 T B 0 RO I e 4
(IRZEL: +SE)
Fig.7 Comparison of response time with 6 different sounds
(Error bar: +SE)

x4 RTIERMAKITEE
Tab.4 Comparison of response time with
6 different sounds

PR Egain)

Sound21 621.92 ms
Sound03 634.44 ms
Sound16 635.43 ms
Sound09 636.68 ms
Sound01 643.02 ms
Sound0 649.06 ms
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