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Proposal of active control switching alarm system in partial
autonomous driving environment

-Focused on mobile navigation sound alarm-
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Proposal of active control switching alarm system in partial autonomous driving environment

Abstract

Smart phones are a living tool of modern people, and many drivers can navigate to their destinations
more easily and quickly than with vehicle-based navigation. Most drivers are using mobile navigation to get
accurate directions with quick updates. Therefore, it is reasonable to apply the information necessary for the
partial autonomous vehicle to the mobile navigation rather than the navigation on the wvehicle. Currently
commercially available automobiles have been commercialized by applying the autonomous driving level 2.
The completed autonomous vehicle is a vehicle which can recognize the vehicle's own driving environment
and operate the vehicle to its destination without the operation of an artificial driver after the passenger
sets the destination. However, in the case of the level 2, There is a time point of switching control
between the automobile and the driver in the non-partial autonomous driving state. The driver must control
the autonomous on / off control at the driver's discretion. Even when the vehicle is driving, the driver
must be aware of the surrounding situation and driving information, and the driver must recognize and
respond to various risks and unexpected situations. Control shift can occur at any time during partial
autonomous driving, and it is important for the driver to be informed of the switching of the control right
directly to the safety of the driver. In this study, we classify driver control transition scenarios in partial
autonomous driving and investigate the influence of active auditory information alarm on driver 's situation
and manipulation using mobile navigation. In conclusion, the provision of active auditory alarms for mobile
navigation during partial autonomous navigation is effective in recognizing and using the driver's situation,
and proposes an auditory sound type and structure system for effectively applying active auditory alarms.

Keyword : Active, Audible information, Control switching, Sound alarm, Mobile navigation, Partial
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Proposal of active control switching alarm system in partial autonomous driving environment
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(33 1] APy

[Fig. 1] Experimental process
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& £ SfHE HdE 7IRE St FHESIU2O 1A} 2&F A = (& 319 107H] 7E4E E
7tstE &g Q1A HIF 791 SART(Situation Awareness Rating Technique) 78 M To| 2HX|E Zf
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[E 3] SART(Situation Awareness Rating Technique)2| 10 ZFX| T+
[Table 3] 10 configurations of SART (Situation Awareness Rating Technique)

Domains Construct Definition
Instability of situation Likeliness of situation to change suddenly
Attentional demand Variability of situation Number of variables that require attention
Complexity of situation Degree of complication of situation
Arousal Degree that one is ready for activity
Spare mental capacity Amount of mental ability available for new variables
Attentional supply Concentration gfi?znthat one's thought are brought to bear on the
Division of attention Amount of division of attention in the situation
Information quantity Amount of knowledge received and understood
Understanding Information quality Degree . of goodness of wvalue of knowledge
communicated
Familiarity Degree of acquaintance with situation experience
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SAEM=1.75, SD=1.500 [E 4])0f H|5I0] =2 MEHIE +FZ ALt

“%*ba” ‘&FLH oo*OI %*WIHI 0jXls g Mt SS MAlsH 2ot A

[# 4] Hi8E= A
[Table 4] Paired t-test statistic

TE M SD Yaxtda
no_Alarm 1.75 1.500 750
Alarm 5.00 2.160 1.080

[:H-_ 5] [H SRE 7—|X—I

[Table 5] Paired t-test results total frequency of use by alarm

M SD t )/
kS -3.250 957 -6.789 .007

[H 6] A Totest results
[Table 6] Variable T-test results

M SD t P
x| Mz &NYaljlr:lnL-zl-l -400 516 22,449 037
SERF, &Nyaljlr%z -400 516 22,449 037
AALZH &NYaljf?fﬁ} -200 422 41,500 168
Fo| 7k &NYaI;ﬁL'Zl_ | -300 483 -1.964 081
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