-

View metadata, citation and similar papers at core.ac.uk brought to you byff CORE

provided by Kanazawa University Repository for Academic Resources

Joogdbootgtdbbodgtdbbotgdootgd
Juoogdood

00 OO0 o,0 00,00 oo, od oo

ooooo Kawai Takeru, Seki Hiroaki, Kamiya Yoshitsugu,
Hikizu Masatoshi

HRNRN Ooooooooooooooa

l 2013 Autumn

[] K62

000 609-610

000 2013

URL http://doi.org/10.24517/00050343

doi: 10.11522/pscjspe.2013A.0.609.0

Creative Commons : 00O - 000 -0000O
http://creativecommons.org/licenses/by-nc-nd/3.0/deed. ja Bt MG MD

@080



https://core.ac.uk/display/196742122?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

K62

2013 FFPDREE L

Copyright © 2013 JSPE

BRERSNY—) ZLEETRET 200N A SR V7 BADERE

@RKF OJIIGH, BEEW, ek, EEIER]

Lighting System of Camera for Widely Detecting Retro-reflective Marks

Kanazawa University Takeru Kawai, Hiroaki Seki, Yoshitsugu Kamiya and Masatoshi Hikizu

Marks are often attached on target objects or environment to make object recognition or self-localization easier. However, it is
difficult to detect marks on corner of wide angle camera. In this paper, we propose LED lighting system of camera with fisheye
lens for detecting retro-reflective marks in wide field. We simulated brightness of retro-reflective mark on the plane away from
the camera to design LED arrangement. It is important for this simulation to consider the characteristics of the reflection angle
and observation angle because of retro-reflection. We have designed and made LED lighting system effective for wide view by
using this simulation. Measured brightness distribution of reflected light agreed very well with simulation.
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Fig.1 Detecting system of reflective marks in wide field
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Fig.6 Brightness distribution of reflected light by LED,

3.2 PEIEAPELED # 2/ Iab—va v
EHIZHD~—7 ORENEEZEMIE D780, PRk
LED #FH4%. sedgmtt LED 1%, LEDaIZEb~S TR )3
B\, Fig.7 O % > LED(LED,, LED: &9 %), Eik
A2, VISHAY H TSHG6410 & OSRAM fil SFH4550 % v
% . BRIRIC LED, % d=30mm, ¢ =56°TC 8 {i, LED. % d=40mm,
$ =63°T 30 fAALE L7z & & OfEH % Fig.8(i ZRd . ThiZ
fl% LED, &d=20mm, ¢=0°T 1 fHfdE L7=#E5% Fig.8(ii)
IR L, £ 0 & & Oxiih b REHDES0 % Fig.11 OIS
Y. B O~ — 7 O R AN S8 D I iR
LED ZMEIT THW D DR EITE & 5hoT-
25

5.0
2.0 —LEDb 20

— - - LEDa —_

3.0 w15

7 7

: £ I

i,, 2.0 ..ga 10

5 5 I
7 N I\
0.0 s s 0

9 60 -30 0 30 60 90 9 60 -30 0 30 60 90
Angle of LED: 6 [° ] Angle of LED: 6 [° ]
(i )LEDs (i JLEDc

Fig.7 LED with narrow directivity

~ a

N

Location of mark :y [m]
Location of mark :y [m]
o

-4 2 0 2 4
Location of mark: x [m]
( ii )Brightness distribution by LEDa,LEDb and LEDc

Location of mark: x [m]
( i )Brightness distribution by LEDb and LEDc

Fig.8 Brightness distribution of reflected light by many LEDs

2013 LR TP KT R AN 2 TGRSR

—610—

(i) Arrangement of Fig.8( ii )(before adjusting)

Fig.10 Measured distribution of reflected light (Fisheye image)
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Fig.11 Brightness of reflected light along x-axis.
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(iii) Arrangement of Fig.8( ii ) (after adjusting)



