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Experiment of a 3D Motion Input Device
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Abstract

In many areas of technology there are machines and systems controllable in up to six

degrees of freedom. Helicopters and underwater vehicles, industrial robots are among the first

representatives of this category. They need six degrees of freedom in order to move and orient

within their workspace. An even broader and more explosively growing area is 3D computer

graphics and virtual environment. In this work, functions of 3D input device are described and

two types of commercial 3D input devices are presented. Then, a preliminary experiment of a

low cost 6 axis force/moment sensor is presented that can also be used as a 3D input device.

A low cost force/moment sensor and its application in robot teaching experiment is described.

It computes the direction of 3 components of the force and 3 components of the moment

applied by human holding the sensor by hand. The concept is shown by an experiment where
the tool position and orientation of a robot in 3 dimensional space is controlled by the proposed

SENsor.
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¥ 1. Magellan 3} Magellan Plus®) Specifications

Magellan Magellan Plus
Operating 3D Interface (six 3D Interface (six
Modes degree of freedom) | degree of freedom)
. Only the | Only the
Translatio translation translation
II\]/I ode coordinates(X,Y,Z) | coordinates(X,Y,Z)
are reported are reported
. Only the rotation Only the rotation
ﬁ(ﬁ:m coordinates(A,B,C) | coordinates(A,B,C)
are reported are reported
(?oxz)lgdinate the Only the coordinate
Dominant A with the greatest
with the greatest . .
Mode . : magnitude is
magnitude is d
reported reporte
Interface RS232C Serial .
Type eria RS232C Serial
Baud Rate | 9600 baud 9600 baud
1533:)‘;361; Serial port singles Serial port singles
Dimension | LXWXH: 163X LXWXH: 188%
s . 112X 40 nn 120X44 mn
Weight 665 grams 720 grams
Price $595 $8%0

L2 599 DLR dTAdA A2zo] 1983 W
d ControlBall?t 2 <& A Fo| AU datz
g ¢ Ank @A 339 JHANE YAsie Az
© DLR9 71€& AF33% LogiCad3DE H|&&}d
Ascension Technology, Space Tech IMC % 37)A}
7} At} LogiCad3DA] M & Joystick $E5& 33}
Hoz HEse 9dE AHEsE Magellan 3D
Controller = A|E& A48tz 91o™  Ascention
TechnologyAtell M= gyroscope €88 A}43t= 6D
Mouse Al¥F-&, Space Tech IMCAFlAE e AA
€ ©°|83l= SpaceBall olgt: ©]&9 AEL A
kil At o] AEL AA 339 4EFA AFS
Esta Qo ZHFdizl $300 - $2000 Bl =
ddel A3, Wk mskel CAD o 2 Alg
I en, gkoz AP slsAel & Aty 33
] AHAA ] did 77 JyF Yo}

A FEFHO Q& 3D BeAE ZgA WA
Space MouseZ & %7 Magellan 3D Controller
¢t Spacetec IMC Corporation® Spaceball 3D
Controllerd] w3t Aww A}

Magellan2 &3t A 3ol EA S o] &3
ol AtdAboldlAN ArRHYEL Ff {4 Y=
ZAoltt.  Controlleres HFHAA AW 2 A

t

e & oo X
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¥ 2. Spaceball 20037} 30039) Specifications

Spaceball 2003 Spaceball 3003
Operating 3D Interface (six 3D Interface (six
Modes degree of freedom) | degree of freedom)
perface | Rs232C Serial RS232C Serial
Power +6V to +12V DC, | +6V to +12V DC,
Supply 6mA 6mA
Weight 1.75 Ib(~ .45kg) 1.5 1b(~.68ke)
. . LXWXH: 230X90 | LXWXH: 200%85
Dimensions % 1250m % 115un
Ball v ‘o
Diameter 2.7" (~68 mm) 2.7" (~68 mm)
Internal . .
resolution 10 bits 10bits
Price $845 $795
59 AEE AT YA Algo] axgo] g
AE pucks SHOEE FozH HRE Ao}
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13| 3. Magellan

Z3 9tk Magellan#  Magellan  Plus2

712 6. Spaceball 3003

Specifications®# 7}3& ®1.91A YEFHAT

t} &2 Spaceball °o]8tx &+& 3D Controllerd
t3le golr A}t Spacetec IMC Corporation®l] A
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71%& S AHE3tY AF&A7E €A move, rotates S ¥
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18 4, Magellan Plus
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E 3 COSMO MM Agk

Dimension 54 mm (D) x 41 mm (H)
Sensor 7|+ Weight 130 g
A A
Ic = 2 7\
Controfler
Weight 2049
Total weight 180 g
HEMZE Fx, Fy,Fz, Mx, My, Mz & 67| 215
2t M5 gt HeEl Positive, Negative, Zero ( 3 Atefl )

[ Format ] [fx My Mz

FYTFZ |Mx

ASCIl P = Positive
ASCIl N = Negative
ASCIl 0 = No Force/Moment

[ Example ] \Q—Lp lo |0 ’o ‘o l<cn> <ij

Force in Positive Fy direction

<CR> |<LF:I

lo lo lo lo Io ’N1<CH>I<LF>‘

Moment in Negative Mz direction

8 9. COSMO diMel &8 dioje H4
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3tH, ASCII &# P’ ¢ 'N' 283 0 9 371X
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a8 10. COSMO HIME 0|8% ZEREAHY
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