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A 3-D Sensor System for Robotic Applications

Masaru Isun*, Shigeyuki SakaNe¥, Masayoshi Kakikura* and Yoshio Mixamr#*

Recently, techniques of acquiring 3-D info-
rmation at high speed and with accuracy
have been pursued with increasing demands
for advanced and sophisticated tasks that a
robot has to carry out.

A new approach to simultaneously measure
3-D position and orientation of robot envir-
onments is proposed in this paper. The 3-D
sensor consists of a camera using a position
sensitive device (PSD) and multiple LEDs
attached to robotic devices such as a robot’s
hand and a teaching device.

Their 3-D position and orientation are
calculated based on both 2-D coordinate
values of the LEDs in an image plane of the
camera and geometrical relationships among
3-D positions of the LEDs.

The 3-D sensor has advantages of simple
system configuration and real-time response
for reliably acquiring 3-D information of
robotic devices.

Experimental results of applications using
the 3-D sensor are presented. They are as
follows: (1) visual detection of robot’s hand
position and orientation, (2) teaching of
robot paths by a 3-D teaching device.

They show the feasibility of applying the
3-D sensor to these kinds of robotic tasks.
Finally, future subjects and extensions of the
3-D sensor are discussed.

Key Words : 3-D sensor, robot hand pose sensing,
robot teaching
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BEHEL Tk FHlA L OROMEThOEZEE
Thb., REAVST » — 2CHHEE 54, Z2o0RiC

OV B FRERA TS, EEICRERERSE

<, KA EOFERAOENE L L0 T, FB/N2E
HEaEET 5. Rt (4X., 4Yy, 47, da, 45, 4y,
AF) T, Ex LEy OEBBALT LK, =a—F
VEAHOTRYELEAET LR I A — 22

— 03 —



410 HR 604 4 A B0 B B s IR w21% wA4G

ET 3.
EBRTIR, 7~8EREDRETHSPEEL 72/
X — ZEBES N,

L7 2)

@ PSD # * 54, C1454-05 (R &k F=2 X
(B AEFEBLE, %7 v 7 EHER 300
Hz, FHlEEEIL 1~2.5% U TFTTH5.

@ LED i3, v¥—273E 900 nm, Y/ 15 mW

(EEHE) O RIMEFOE L4 A — F NJL 1120-L (7
AARER ) E) Tb5.
® wvEy ML, 5EHHEED® 7 — 4 SMART 200
(ERER GRS, #DEL B £0.2mm T
H5.
@ FERLcHRRA b2 v Pa— 213 VAX11/180,
4 7uFaxy Y3 LS111/23 ThH5.
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