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Study on achievement of high quality lighting method by saving energy for the
elderly and the visually challenged

Iwata, Michico

12,100,000

After the Great East Japan Earthquake and thereafter, lighting environment
problems related to power saving and energy saving for various parts of Tohoku, related departments
of local governments in the Kanto region, companies related to lighting equipment, visually impaired

people, etc. We conducted a survey on points and maintenance status. Then, various problems were
extracted and analyzed, and the improvement of the problems and the reliable, safe and high quality
lighting design method were considered.

Furthermore, we planned a laboratory experiment and planned an evaluation experiment study that
quantitatively deals with the relationship between low-vision visibility and lighting conditions,
and clarified the lighting design requirements.

In addition, we conducted a survey in Japan and overseas on examples of light environment design
that saves power while also considering visual workability. In addition, we also proposed and
supervised the design at the lighting design site.

LED



2011 3 11

LED

23 55 10 70 86 11 21 48 15




2
100
«E 10
3
@_L:'( - - R EEM80% 21 JLIE
® 1 — RREFE50% 51 LIE
— REFFM50%2 1 ILIE
------- REFHM20% 21 ILIE
0.1
1 10 100 1000
RISMEE ()
2
CA
LV
LV
5
19
3
CA 10min 3
CA
1) C
2)
3)
4) 90min C +0
5) 60min
6) 10min 60min
C -0.1 0.1 0 0.2
7 90min
8)
LV 19 4 10min
log 0.10 CA 0
1) C
2)
3)



4 {aEYRARED
drEvEAIZRED
2:AIZBRIZ{LATFEN NS
1 ESLTHEHIMDEEN G D

*  0:BEL

10min

log 0.10

. —
LV .« — Lv
120[min] 120[min] 10min_log0.10 120min
12 12
] a2
X 0. =
08 | s i 920404
06 o
. 01
04 4 -
02 : 005 ¥ =0.0093x - 0.0266x + 0.0966
0 % .
02 R 0
. [ 05 1 15 2
04 K 005
05 .
08 . $dopoTa -0 016x-00713
1 ° 0.5 —— >
m ¥ =0.3857x 0.8626x+0.3172
0 0s 1 15 2 02
90[min] 90[min] 10min_log0.10 90min
12 12 02
1 1 4272 +0992x - 0.4111
08 e 8 08 8 ¢ 8 0.15
06 « o 06 e o o o o
04 e e e 04 L S -
02 N 02 : 0.05 y=0.0093x? - 0,0266x + 0.0966
o | 5§ x 01 x %% oox
2 2 F : 0
02 1 H 02 F I B J 0 02 04 06 08 1 12 14 16 18
04 1 . . 04 1 o0 -0.05
06 . 06 )
08 - . s e 08 - . . PR, 01 y=0.0074x2 - 0.016x - 0.0713
) . . N L . 0.5
12 12 38560 - 0.8627x + 03172
0 05 1 15 2 0 05 1 15 0.2
60[min] 60[min] 10min_log0.10 60min
12 12 02
1] 1l
08 | H H 08 - H H H 0.15 " - "
06 1 PN 06 1 e e e e o y=0,00851 - 0.0146x + 0.1635
04 | . 04 | : : . ——r— D
02 s 02 0.05 y=0.0093¢ - 0.0266x + 0.0064
o e o R .
02 H ¢ 02 0 02 04 06 08 1 12 14 16 18
04 04 .. -0.05
05 N 06 o e e
08 | 08 | . . 01 y=0.0074¢2 - 0.016x - 0.0712
al 1 © ° 0.15
a2 a2 y=-0028¢ +0.0713x - 0.1993
0 05 1 15 2 0 05 1 15 02
30[min] 30[min] 10min_log0.10 30min
12 12 03
1] 1l
0s | 0s | s s 02 -
06 | 06 | y=0.0176x2 -0.0486x + 0.2661
04 | 2 04 1 01
02 % % 02 - .
o f g g 0 % %% y=0.0093¢ -0.0266x + 0.0964
' L 0
02 I 02 H 0 02 04 06 08 1 12 14 16 18
04 . . . 04 01
06 . N 06 : ¥=0.0074¢2- 0.016x - 0.0712
o8 PO o8 02 ¥=0.017612-0.0533x - 0.1948
1 1
12 a2
0 05 1 15 2 0 05 1 15 03
10[min] 10[min] 10min_log0.10 10min
12 12 08
1 1
08 : 08 H 06 - 1 —
06 P, 06 . o y=-0.8082¢ +2.1736x - 0.676:
04 x x e 04 .
s s s s 02
02 g 3 02 OF o5 05 y=-0.0014¢ - 0.1016x + 0.3933
0 . 0 g g ! 0
02 ] g 0 g g 020 02 04 06 08 1 12 14 16 18
041 x X x 041 x x  X e 04 y=-0.5821x2 +2.1028x - 2.3249
06 x % x 06 | x x e e
08 x x ox 08 | x x 20X 06
x x x . .
1 1 08
12 12
0 05 1 15 2 0 05 1 15 1

LV




17 17 0 17

KATO Yoko NAKAMURA Yoshiki IWATA Michico

83

STUDY ON VISIBILITY ESTIMATION OF CIRCULAR OBJECTS FOR SIGHTED PEOPLE 2018
Journal of Environmental Engineering (Transactions of AlJ) 565 572
DOl
https://doi.org/10.3130/aije.83.565
IWATA Michico KATO Yoko NAKAMURA Yoshiki 84
STUDY ON VISIBILITY ESTIMATION OF CIRCULAR OBJECTS WITH NON-UNIFORM BACKGROUND FOR PEOPLE WITH 2019
LOW VISUAL ACUITY
Journal of Environmental Engineering (Transactions of AlJ) 47 53
DOl
https://doi.org/10.3130/aije.84.47
82
2017
1005 1014
DOl
http://doi.org/10.3130/aije-82.1005
82
2017
301 308

DOl
http://doi.org/10.3130/aije-82.301




83

2018
21 28
DOI
http://doi.org/10.3130/aije-83.21
101
LED 2017
469 473
DOI
82
2017
121-128
DOI
http://doi.org/10.3130/aije-82.121
82
2017
301-308

DOl
http://doi.org/10.3130/aije-82.301




80

2015

519-526
DOI
https://doi.org/10.3130/aije.80.519
Shunsuke Koko, Miyoshi Ayama, Michico lwata, Nobuhiro Kyoto, Toshihiro Toyota 139
Study on Evaluation of LED Lighting Glare in Pedestrian Zones 2015
Journal of Light &Visual Environment 203-209
DOI
1E1J150000566
709
2015
203-210
DOI
https://doi.org/10.3130/aije.80.203
17
2015
1-12

DOl




84
2019
4
993-1001
DOl
https://doi.org/10.3130/aije.84.993
IWATA Michico KITAMOTO Hiroyuki 3
A study on the visibility of chromatic and achromatic color lines to visually challenged 2019
Japan Architectural Review 99-112
DOl
10.1002/2475-8876.1212
IWATA Michico KITAMOTO Hiroyuki 3
Study on visual acuity curves of the elderly 2019
Japan Architectural Review 135-143
DOl
10.1002/2475-8876.12127
IWATA Michico KITAMOTO Hiroyuki 3
Study on the relationship between illuminance and luminance contrast of a target and background 2019
for visually challenged people
Japan Architectural Review 121-134
DOl
10.1002/2475-8876.12125




IWATA Michico KITAMOTO Hiroyuki

Study on the visibility of the lateral line of stairway edges in low illuminance 2019

Japan Architectural Review 610-625

DOl
10.1002/2475-8876.12119

53 9 2

LED EL

2018

2018

2018




2018

2018

2018

LED

2018




2017

2017

2017

2017




2017

2017

2017

2017




2016

2016

2016

2016




2016

Michico lwata, Yoko Kato, Yoshik Nakamura

Study of visibility under complex luminance conditions for the visually challenged people using luminance-image filtering

2016 CIE Prague

2016

Yoshiki Nakamura, Yoko Kato, Michico lwata

Study on visibilty estimaton of objects in complicated lumiance image

2016 CIE Prague

2016

2016




LED

2016

2016

2016

2015




LED

2015

2015

2015

2015




2015

LED

2015

Michico Iwata, Miyoshi Ayama, Shunsuke Kohko, Toshihide Mori, Hisaki Itsuki, Nobuhiro Kyoto, Youko Inoue, Etsuko Mochizuki,
Toshihiro Toyota, Hiroaki Hattori, Takako Kimura, Yasuhiro Kodaira,

Visibility Evaluation for Face of Person Standing Under LED Street Lighting Environment

CIE 2014 Lighting Quality & Energy Efficiency

2014

Kohko, S, Ayama, M, Mori, T, lwata, M, Itsuki, H, Kyoto, N, Inoue, Y, Mochizuki, E, Toyota, T, Hattori, H, Kimura, T,
Kodaira, Y

Glare of LED Lighting in Outdoor Environment

CIE 2014 Lighting Quality & Energy Efficiency

2014




45

2014

LED

2014

2014

17

2014

17

2014




2014

2014

LED

2014

2014

LED

2014

2014

LED

26

2014




LED

26

2014

2015

LED

13

2015

2015

2015




LED

JCIE

-LED

2015

2019

LED

LED

2019

LED

2019




LED

2019

LED

2019

(Nakamura Yoshiki)

(30189071) (12608)
(Tanaka Naoto)

(60248169) (15201)
(Suzuki Hirotaka)

(60286630) (14501)




(Kato Yoko)

(10768625)

(12608)




