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ABSTRACT

The aim of study is to suggest the design procedure of automobile headlamp by considering driver's experience in regard
of the visibility and glare during nighttime driving. The characteristics of driver were investigated in terms of the drivers'
cognitive ability and reaction time, headlamp specification and visibility, light source and glare. And, the degree of visual
discomfort was categorized and recognized as a tool to represent the subjective user experience. The UX point of view was
stated when the existing results were seemingly lacking of it. The visual comfort and safety of elderly drivers were also
discussed by reviewing the studies of ageing regarding the visibility and driving responses. Finally, this study suggested
how to reduce the negative effect of nighttime driving due to the height of headlamp, angle of lighting, color spectrum,
discomfort glare, source of light by using the UX perspective and methodology.
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(McCarthy and Wright, 2004; Petre, 2006). 53] &l
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3l= 2otk (Norman, et al., 1995; Nokia, 2005).
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and Rumar, 1968; Leibowitz, et al., 1998; Sivak, 2002),
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= 92 B¥AE AEE 5 vkl stk (Blomberg, et
al., 1986; Johansson and Rumar, 1968; Olson and Sivak,
1983).
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2 A Axee S =5 7 v RuEHT
(Derlofske and Bullough, 2004). 28] E.2 7}2<Hbd2] A
X AA 4 ARl AT FE (3 Aok g
oAF 5 T A5E FHsSte] &1 Al s BrkE
aEslof & Aojrt.

b Bt R i Bl ) i i i et e b e S RS R
(total luminous flux) ¥} F33-% (spectral composition)
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B 1. X=X MX 59| HEXM (Derlofske and Bullough, 2004)

Filtered Lighting Conditions

Characteristic

Warm | S908h | i Cool
S/P ratio 1.02 1.57 1.69 2.04
Transmission 57% 59% 58% 58%
CCT 2740K 3755K 3884K 5037K
Chromaticity (X,Y)| 0.47, 0.44 | 0.40, 0.40 | 0.39, 0.38 | 0.35, 0.36

S/P: scotopic/photopic, Transmittance: T3, CCT (a2 &5):
Correlated Color Temperature, Chromaticity: 25 (3%}=%])
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F4e E5Ei4l (disability  glare), =34
(discomfort glare) 2 T2 4 gloH, EswiidS 7
g Fgo] wor SofehM A (visibility) & 42171
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2] De Boer scale©] #o] A% 1tk (De Boer, 1967).
Sivak, et al.(1992) & &87t9] wollA 4= thEat
AFTY 25 73 S 1 X2 Asta e, oA
2 De Boer scale®] 3(disturbing) ~5 (just acceptable)
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o]&3}] De Boer scale #t& 53taAl st REE0]
=) 2w, Schmidt and Bindels (1974) 7} 7-et 212
2 29} 2t

H 2. De Boer scale(De Boer, 1967)

Visual response Rating
Unnoticeable 9
8
Satisfactory 7
6
Just admissible 5
4
Disturbing 3
2
Unbearable 1
W=5-2log £ A 9)
0.021++Z/0.04)p"* B
W: De Boer scale
L : 3% (cd/m?)
E: %4 22(0x)
6 : FL3} =91A 21 (degree)
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(Sivak 2, 1989)
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