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Large Scale Illuminance Distribution Measurement System using Sensor Network
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Fig.1 Illuminance distribution measurement system
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Fig.2 Configuration diagram of illuminance distri-

bution measurement system
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Fig.3 Illuminance sensor
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Program Memory Type Flash
Program Memory(KB) 128
CPU Speed(MIPS) 10.5
RAM Bytes 3,808
ADC 11ch, 10-bit
Ethernet 10BASE-T

YT~
S EmEzE

. REL YR
i

| «— S

X6 Xvi7—5fEREN
Fig.6 Sensor data transmission device
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Fig.10 Screen for measuring experimenter

X 10 12 L G E#HAER GUL T3, RE<E
Ya—oEmaf L iHEE AT LT, E
NG Z BRI S 5 2 L8 TE 5, A, B
DEETY 78 A4 LICEH & 7 BB A % HER
THIENTES, LL, SHIIHHPC DAy 71
ko, VT7ALYA LICEHES RO ETT ) 5
&, FHIBEELES 2 2R H 5. 207 d, W]
FbETHT, BEF—50iMloAa%T) 2 L HH
AL L7, F7z, MDA E LT, @I & Rl
e 238D ARETH 5. EHEEHITIX, FH
DObAEE L O T %, START A% B XU STOP &
& Cilfld 5. —J, WAEEEHTE, FHlloR
HELOKT %2, AN LRSS X O THZT
HilgEs 5.

5.2 BESHIHIKER

WIS S 2l —vavick>CEEIN2BEST
EARWFZETREE L 22 RS AR 2 7 A2 AW,
WESHFOmKEZIT)H. FBEREZK 11 » 5K 14
e

X 11IR L7238, AFEECIFHE6.1 m, 7.5 m
DFEFERIC H 2 FNBREALE S R 7 2 HERE &
H$ %, EEEICIZEPE (Panasonic 81 4 v HGAT
FHP32EN) 2% 15 {TREI N TV 5,

K 12 1R L7# D, ARFEBTIR, WESAmEHIS
AT LEAOTI68 HOMEL v 2B L 7. Ih

6

7.5m N

= T

A
Y

= = -
6.1m
= = =
— — -

E @ Y

L mesa

11 TREARCERX
Fig.11 Configuration of lightings

N
&
3
=z

< 3
< >
0.5m—§— |——0.3m A
\i) O 0 0 o 0o o 0o 0o 00 0 O
0.5 0.5m
0 0 o 0o 0o o 0O 00O 0O 0 0 O
O 0 0O 0O 0O 0O 0O OO0 0 0 0 o
0O 0 0 0o 0o 0o 0o 0o 00O 0O 0O 0 O
0O 0 0o 0o oo 0o 000 0O 0O 0 O
0O 0 0 0o 0o 0o 0O 0O 0O0O 0 0 0 O 6.1m
0O 0 0O 0O 0o 0O 0O 0O OO0 0 0 0 O
O 0 0O 0O 0O 0O 0O0OO0O 0 0 0 o0
O 0 0O 0O 0O 0O0O0OO0O 0 0 0 o0
y 0O 0 0o 0o 0o 0o 0o 0000 0O 0o o
0O 0 0o 0o 0o 0o 0o 000 0O 0O 0 O
0.5m
0O 0 0o 0o 0O 0O 0O 0O 00O 0O 0 O
| 0.3m
C M
BELVY

12 WL v ECER

Fig.12 Configuration of illuminance sensors

FCHBOWEL VY o REZ IS T 254, 20
BEEHIZ A/D a v =9 DR — M ITRTET 585
ABNEL, BRPHEETH -7, LrLl, K AT A4
TR =0 6 FMERSE Y 2 — i TCP/IP &
BEAVCBELZITY, FREHEEY 2 -1 61
BERGT 2 2 LM TH 5. Ziucthn, IP 7 F
L AR—ACTOIRIRPABE L %2 0, BEX VS DK
ERARARIRE (EMS N, Zuckh, g
WA 7 4 ABRBORE 250§ 5 k<, +ak
BEL I EEHRTELLEEZD.

7, WIESMEHS 25 0%, — kA7 4 2
KB 2TA270EITHDRIEDS 70 cm DFE S
ICERE L 72 [10], &8, HHETORZIE 190 cm T
Hb, KI3ICRLZED, REFTIE, Logitec



e vy Ry b7 =7 2 0 RBIEEE AE S A T A

N

vl €L 2 b OL 6 8 L 9 s v e z

— X e L

e rd IFALS T T ~T =W
=\ | .

28 27 26 25 24 23 22 21 20 19 18 17 16, 15" f—— wamES
« s s e & s s s s s o' e,

. . o) U YT—4

| H K EEEE
I

y R =2
. . . . !

| S i

Lo £V2-1L

13 e
Fig. 13 Wiring diagram

14 EEROMKT

Fig. 14 Experimental scenery

L
s
s GO0 [
£ i
=R
S =
. " 700
500 o 600
o o 00
200 =300
Position Y [cm] 00~ 7og 20 Position X [cm]

15 BESM GHl 27 2)

Fig. 15 Iluminance distribution(Measured system)
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Fig.16 Iluminance distribution(Simulation)
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Abstract There have been various studies on illuminance evaluation in offices, but due to the difficulty
of measurement by using many illuminance sensors, few examples of measurement of illuminance distribu-
tion in offices exist until present. [lluminance distribution in offices is often calculated by mainly computer
simulation, and there are reports of verification examples of calculation precision. Only with this method,
however, it is not easy to accurately evaluate illuminance due to an impact of fixtures and fittings, or deteri-
oration or stain which is different by lighting equipments. Therefore, it is necessary to calculate illuminance
distribution and its change from the data obtained by measuring illuminance using many illuminance sen-
sors. In this study, we structured a system which visualizes the illuminance data obtained from more than

160 illuminance sensors as real-time illuminance distribution.

Key words Sensor network, Large scale measurement, Illuminance distribution, Office



