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200Hz range image measurement in outdoor illumination environments
*Hidetoshi ISHIYAMA (Chuo University), Kazunori UMEDA (Chuo University)

Abstract —This paper discusses a high-speed range image sensor using a multi-spot laser projector
with optical filters. The sensor can be used in outdoor illumination environments. Range image sen-
sors generally use active illumination, and thus are not easy to use in the outdoor illumination envi-
ronments. If they are available in the environments, their field of application extends. The proposed
ra}n%e image sensor consists of two optical filters; a law-pass filter and a band-pass filter, a commer-
cially available laser projector and a CCD camera. Its effectiveness and utility of two filters are
evaluated by experiments.

Key Words: range sensing, robot vision, range image sensor, multi-spot laser projector, over video

rate, robustness for illumination environments

1. FiR

BEENEHANC LA =kt o o 2B\ T, MRSt
LIz XX TETEANT—2 L9352 ERAHE
UL, B YASKROREE CREEEEMGEHIIA T &
5. FHA SN BNICH 570 L, RIAEREE 2 6l <
XH%E, RoEREHEBRE CRHAIT Y 2 LR TE
4. UL, BAMEE Ry FOANRE L TR0,
B CRELH LARRER b O & FHAIR G L LT
L, BAMRBARE COFHNRESRL S, 0
LA LD ) A XD BEZ T Tr /N A K
WZRHT — 2 255 Z EDEEL V.

ZOREICK L, BT =R VXOMEE T
HIFER, T 4 VE TRELTHEEDRIT
ZmiaT D HE, RO LR EITI - THNELE
\ZRHLT2 = & SR D[1].

ZIVE TARMGETITHIRD I A T % T s
FEREE R EH A FTREE T o A L T T
[2]. BACTOMRICK L, 2o REEARE
DINELIE DR L 21T, B 3000[1x] LA T o FEEfE
O R T B L.

DEOEZOT, gy RRAT7 4 V2 &tk
YRS AT Z LI K, KRBT OREC
BT b IEREE 4 2 200[Hz] TSI 5 2 & Nl fE
oY E, itk EARBE L THERET S, £z,
g /N A e A SEELT B T2 QG LEE T L =
VALDTREZREL, EBRERENHOZOHIMEE
R

2. EUHDBE

21 oY DER

WE LIS % Figl 1R, B9
EIEFE CCD 1 A7 &, ZOJHNTFATIZEY i)
I~V F ARy b= T r XL o THE
BRENTWD. £72, ORI A2 RT20,
Fig2 \CH AT VR, T4 E BRI LTIREER
Y. LY XORTH & FHRIZITENEN, B—/3A

T4 VH, BN RS T 4 VB B EARAE
TW5.

7Y x 7 #1% Stocker Yale ! Mini-519X % H
LTWa. L—FOHE 785[nm], H7) 35[mW], %
SR Y AP T2 BIHTRRF- 12 & > T 19x19 DFF 361 45
BT D A TIE, &K 200[fps] THRE ATRE 7R
Point Grey Research # Dragonfly Express (21 A
TAMRON % 13FMO8IR ZH Y fHiF THEH L T\ 5.
WHET7 4 Z1E, Lo XORNEICERE 720[nm] LA T
Mt A —X2 7 4%, HOYAS! R72 &, L
Y AOFEIZH LI E 785[nm], YEIE 3[nm] D
Edmund Optics B @EPEREL — ' —F A L0 RS2
T4 NVEERO AT CTER LTV,

- - <Sw |

Fig.2 Decomposed status. From left, R72 filter, camera
lens, band-pass filter, CCD camera.
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Fig.4 Evaluation of filters
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Fig.5 Image of experiment
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