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Aiming to develop an in-vehicle environment control system for automated
vehicles, we investigated the impact of temperature changes on drivers and examined the differences
between manual driving and Level 3 automated driving through the measurement of event-related
potentials. The results revealed that in manual driving, drivers® sensitivity to temperature changes

decreased, but their driving performance improved. This indicates that proper temperature changes
have minimal impact on the cognitive processes necessary for driving tasks while maintaining
alertness. Additionally, we explored the relationship between arousal and lighting factors. The
findings showed that there is an optimal level of arousal for peak performance, and this can also be

influenced by external stimuli. This suggests that controlling illuminance and color temperature
should be adjusted according to the internal factors affecting arousal.



¥ X C—19,. F—19—1, 2—19 (58

1. WHEPAR SO 5

T4, SAE (Somety of Automotive Engineers) 737 % H @il L~L 2 (Fi5riiEls B #ik)
PLEo A EEEMERE 2 HE L - R T IHICRA SN TS, JEEREEOSIECEREEED
FlE 72 EEWNAN OB ZIZ LD LooL 3 (G S EIRE B k) OBRFEIEA TS, L3 T
%, RESNTZFMFE T AT ANEIRY 27 2179 D, BREFERE, VA7 AMUOERIZIE LT
RTARNPBRIEEATHOVLERSH D, T OBRIELIROZRDORRIC i VAT NEEVEOMR L &
2, RIANORBMERFNERSIND. LovL, REEMER O 72 OIZIIANIRIEEZ 87 A4 25 %
é%%ﬁ%@,%@ﬂﬁ@@ﬁ%ﬁémiofP?4N®%ﬁ@ﬁﬁ?#é:kﬁ%i%hé.
R A RNOREEEIZOWT, APRIEEE, 1TEHEIE, B 7+ —~ U AR 2 AW R
T ORENETERIE A, 2018), K73 4 AV 72 IRACHIB] (Naurois et al., 2019), HEEHERFFIEIC
B9 2 MET (BEIED, 2016) 72 L, EARNANTEZIMEEINTWDD, ENZEMOREMEE K
ANREEEOW G #BE LI-RIEHE 0 ST, £, RIFEORIG Y — 2 ThHhH H
FEL Y AT AR, TA 74— N—FHIBTH2REMEIC OV THRF SN TV DB ERMIED,
2016), BELPNZEROPEREMRSC, PR EIC oW TR LRI, £EER ST,
R Z A 1% B BRI L 0 ERAHNEY, &5 WVIXEREN SRS, BETIC mLkﬁW
ERITIENEE LWEERD. DY, ENEHERTLEREEREN K7 A "okt

BV Z D BZOWVWTHLNITINERNLD EEZHND.

2. WHEOHEM

H #8&Elis & 5 Tekk # 78Rt — NICRBITT 2 R4 "Dt & Zettom Fomn Ea B L,
W) B A SOt 82209, BUNICRIEEZ 2 bo—/LT& 5 X ) B NEREE I
AT AOEREERNETH.

3. WrFED kL

FAEDRGVEEBE L, BIROLEE 2 559 2 MBS FLE AR 2250, MRBH & 4 &4

5. ¥, RIANOEKFHINCHES S, TR & PRS2 2 10230 E SR DO fee Y 1 FEAT wT
REZR FIEZMESL L, FBRIEER DN T A —F & RT A N\ORBLE, Rt & OEMEZ G 2.

AR : AR i _ 'E‘\ﬁ - IFIR
{Central Nervous System} BEBER ‘ s

............................ o | . 44 (Autonomic I
| O s | g ([ B | f Derous Sytem)
s e I
: :5 : : EEEEE I—-’| 178 - RIS | rﬂﬁ
5 ! _w%@
P Q! 3 'll IliiﬁlﬂlJLJ
PR EIRDRIEIBIR FdsR P EEGHE  EERiTE) EEST

Fig.1 Physiological responses and measurements.
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Fig.2 Thermal conditions.
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Fig.6 Indices of Driving Performance. Left and right indicates the SDLP and SD of distance to preceding vehicle
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Fig.7 effects of arousal level and lighting factors on PERCLOS, alpha wave content, and task performance.
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