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Augmented reality and human-robot interface
{ Implementation of an interactive range �nder {

Masaya YAMASHITA� Shin SATO Shigeyuki SAKANE

Chuo University Graduate School of Science and Engineering

Abstract - A prototype system of human-robot interface using projector-based augmented reality is under
development. The paper describes a subsystem which allows a conbination of interactive and active range
�nders to extract 3D information of the robot task environment.
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Fig.1: Camera image of using light-striped range �nder
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Fig.2: Hardware of the randomdot stereo range �nder

A+  
a

b

c

!
=

 
u2 � u1
v2 � v1

u1v2 � u2v1

!
(1)

(�K���'7M������sh+
�Ku=.w/�
u0

v0

�
=

�
u1
v1

�
+ t

�
a

b

�
(2)

(*J����AIB'K.¯©�I7M����.���A

I�VR Pp(�K(�I+

�

 
u0

v0

1

!
=

 
p00 p01 p02 p03
p10 p11 p12 p13
p20 p21 p22 p23

!0B@
X

Y

Z

1

1
CA (3)

(*K���' (2)(3)HJ �; tRF#�&

m
T
Rw = �mT

T (4)

(*K�� ��

m =

 
�b

a

c

!
; R =

 
p00 p01 p02
p10 p11 p12
p20 p21 p22

!
; T =

 
p03
p13
p23

!

(5)

'�K�)h.w(�AI.�����J#(F.+/Í

E���&�AI.���AI.hô'���Iÿ��L��

J#(�. 3h�ÍE�3ILK�

4 ��&@jí(��

4.1 ��&@.jí

%��&@./�)���jíR¿ 2+o��N�Ö�

S4E�� (Sun Ultra 5)'IS @)#(.1��SR

X-windowRÖ�&N����®���@7M���� (PO-

LAROID, COLORVIEW LIGHT)+HJ��­+ÿ��

K� 2á.CCD�AI (SONY XC-333)'�.1��SR

ÿ����@.��Rq2��(I#
S�3�GS (Fujitsu

TRV-CU)+HJ�¯¦$R�*#&�K�h+.7M�I

@/ EusLisp[8]R1Ö�� 2&��
�+/��
��5(

���1#��� SPIDER[9]RýÖ���



Fig.3: An example of 3D data extracted by the range
�nder
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Fig.4: Projection of labels to the detected objects

Fig.5: Projection of principal axis to the objects
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Fig.6: Experiments of 3D measurements using the
lighted-striped range �nder


