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Comprehensive Gathering System for Streetlamps Brightness
Utilizing Collective Smartphone Light Sensor Data
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Abstract: There is a growing demand for public managing security information such as the brightness of
night sidewalks in the field of pedestrian navigation systems. Such security information is collected and visu-
alized by some municipalities, but the coverage of the survey is not sufficient due to measurement equipment
costs and labor costs. Therefore, in this study, we address these cost problems by collecting the illuminance
of streetlamps with the light sensors of smartphones and applying collective intelligence. However, there is
a problem with the randomness of a smartphone’s measurement angle because users measure illuminance
while walking down a sidewalk. So, we propose an inferring method regarding each streetlamp’s position and
illuminance based on the properties of each light sensor, and we evaluate each method of collection. As a
result of the evaluation, the recall of position estimation method was 94.1% (kinds of streetlamps which are
generally installed), 89% (in all streetlamps). In addition, the average absolute error between the estimated
point and streetlamp was 1.97m (in all streetlamps). The mean error rate of illuminance estimation method
was 17% (expected streetlamps), 31% (in all streetlamps).
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Fig. 1 The illuminance measurement method of JIS.
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Table 1 The illumination standards for security lights.

75 A A B

SR ST HR 51x Pk 3lx Dk

IR/ INEE BT R 1lx B b 0.51x Lk
EUERIES BHOBEZ 2 kI RE | 28] - 422 38kl s

FEDOMBIZOWTE, HEARIIREIN TRV O
O, WA MO NN B B BILA e R R
5.2, RERAICIEIMEIC O 05h Z E D EBNC XL VS
MemoTWD, IMESIE, HTRERERT X~ v ¥
UYL 6] HiToTBY, ZORBEORENE HIE
T2 FEEE, JIS MEEHIEH: [4] 12D W lE R fTY, &
HITHREE DS, BEILMEZ 72 L CWb 09 202 L - TH
ETHEVWIBDOTHALH, LoL, ZOFHFEEITFH - a2
MiZe EPOHEENICNEST S EPHETHL Z LD
5, Xy ¥ aNOFHIREE & B O R4V R E % 3 <
CEos T, F7o, KEBERIERT 2 EHTHHRE I
ETLTENZZONEL0D, HEOEITHE HFET
LR, HHORESLEEE L 2 TN 6w &
2o, RENZ XY EITRELRET 2ULESHLEEZD
ns.

DEasFz5E, BHAANIRICEIT 2 KB HREIER
WCRT2IHHTH DL EZBND,

IEHREMOMBENY
Z— IS B %l - B lE R RIS 5
ODY AT LRSS LI L

IRELIBRDBIRE
Z— R S NTR - BEERPS, 20T T
WEENED PR ERIHRI L) 52 &

LB, REOREMHEICE, AATEREOED S
B BREAIEHE [3] (28D & HARBILRR I R ATE 0 5 HRBE
e [2) F VS, (R BT 2 BLAT O BRE A %
£ 1IORT. FHATFHREE L 3AEOBIE (0m) O
SEHIEETH Y, SHEmIBE 23S E o UL R, BT
ED 1.5m O SIIBIT A BRI L CRE A 2RO
wANBEZ /RS, 72, BHORRLIE, 4mEllws A
DI E ENZITEONLEERL TV,

3. MERMOERAETS JUEIWTE - BE
HEFEORE

RFETI, 2 SECIRAIO ) b [ O]
DREE RS D FHEEARET 5. & B, [WHE] O
Zols - BATFRORMIZ OV T, AHOME LT 275, 1
BROICA S N b ISR S X ORATRL & 4658,
WA M 5 2 L 12k ), I AR HE T R
ThoHLEZLN.

AR & B0, JIS BEEREDIE, EITRES X 0T

© 2014 Information Processing Society of Japan

FICBTABELNE LY TLZ 810k, BELHE
THHETHDZ s, HPEEHEDIRIEL % H1F
JEHMEZ 72 L T A E ) MzonTiE, [T o]
BIU [HEETAEITE O PEERNT X -5 Lk
b, A= N7 YERBE L CHlE LT — 4
AW EOZEWHEEAT) 720121, o 2-o0
NG A—=F YT A LT, JIS BESAIEDEIC X 21
HWERRIEMT 2LESH L. B, [BETLHETE
DHHEE] IZoWTIE, SKEHITOMNE, > F ) BERE L
ETAHILTHEBTETHL. 22T, UKTIIRBEDHE
R, BX A~ — 7 4 VIEEIRE Y O OBk
IZOWTOFERFH R 3.1 HilRL, FHEREERT b &
Wty HET— 7 OWERIIC L A2/ 2 fiEL, &4
AP 2 2 Lic kY, EITME - WEL ST 5T
FEIZDOWT, 32 MBI 33 HTIRET L. LBAWZE
T, JIEO— B2 ATGEREICHW S L TW A HEITOKR
SRDHN - KERT v T e o TVBE I LD, 2027
HOEIT 2 RICHERRAEZ /R L, HO0E - BEHEE
FHEICOVWTIR—ET 5.

3.1 BEt HYOELEHE

WP L ZHA TR H 72 ) ICAFT AR ETH L7720,
HEEIOGIE 2 & O Wik D 2 Fell KB $ 2 [HiEEo 2 5
] R, AGHAIC & o THEEANRET 5 [HRdett] %5
D, 72, INLD 208N, KR S HEE LA
ORI 5, 5 AGAICHBIT5HEOREINZ
DAFIHBIT AR E LD EDS, RIEIZ—HEICH
HEREED M B L ZITRTWEEZONDL., A — 7 *
YREBEE Y Y 2 HWTlET ABIC, MR LD
F=FIRENE L A 720, WIEET)LEND 5.

A= N7 x VEBBEL L, —KICERLTW
LMEERTE, WIRRPHEICKRE L EVLD L0, FH
OWEEFFoOLEZONL. FEHELIX, BEIZAT— b
7k YERBEL S ICOoOWTORSRELERL, 70
EREEE LV MET - DY I - a vy
ToTw5 (7. &b, FEREICBVTE, BER (B
% D LX-1108, A —7 @ epEnkss, WP [Fee] @ 0~
40.00 [0.01], 36.0~400.0 [0.1] x), 7 — % 1 FHREE
(BI%F | LX-28SD, A —% kg, MEsipl [5ag]
0~1999 [1] Ix) BX U, A~v—F 7+ (B : Galaxy
Nexus GT-19250, * —7 %L A Y BA, HEHPH [5#
BE] 1 4~#9 183,000 [1] Ix) Z MW7z, PIBEIC R ERERA
BLUOVIal =23 YOBMBEIZOWTHEN, FRERT.
B LA E RS

AX— N7 3 YEHEEL CFIE, —RISERLTWAS
MR L 8 b, SOBEIAS IR E 2o THB Y, WENE
B SN TVAEED L. FD70, —EMHICIE4LET
ICHBIS B 2 575, A~ — b7+ VIEHIREL 9

752



[BERIEF=EmEE Vol.55 No.2 750-760 (Feb. 2014)

100

0 36 6b 50 léO 1‘50 180
Afif [° ]
2 SEAfE & R
Fig. 2 The cosine characteristics with the blind spot.

40
= 35
:\ 30 /
25
REE >
N 20
|,}L-|_ s ../
o 52
= 10 B ] i
o 5 o YYIILE
— EER
0 1
0 10 20 30 40 50 60

2AX— k74 VBRKREE Es [Ix]

3 TREEMEAHEI BIER
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Fig. 10 The processing flow of the inferring method of the

streetlamp’s illuminance.
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Fig. 11 Maximum illuminance measurement ratio of each

smartphone’s angle.
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Fig. 12 An overview of the evaluation for the estimation

method of the streetlamp’s position.
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K2 AT R
Table 2 The evaluation result for the accuracy of the street-

lamp recognition.
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ST T L7147 % R% P%
28 32 25 89.2 78.1

T 3 A E A TR R
Table 3 The evaluation result for the correction method of

measurement position.
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Fig. 13 The evaluation result of the correction method of mea-

surement position.
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x4 HEITREHE S TGRS R
Table 4 The evaluation result of inferring method of the street-

lamp’s position.
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B2 Tk 2.68 - -
77 A Y WHIET3: 2.34 77.8 0.38
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Fig. 14 The evaluation result of inferring method of the street-

lamp’s position.
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Table 5 The evaluation result of the inferring method of the

streetlamp’s illuminance.
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Fig. A-1 The detailed positional relationship of a smartphone

and a streetlamp.
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