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Abstract We propose a human-robot interaction(HRI) platform based on motion capture and mapping. Platform
consists of capture, processing/mapping, and action parts. A motion capture sensor, computer, and avatar and/or
physical robots are selected as capture, processing/mapping, and action part(s), respectively. Case studies-an interactive
presentation and LEGO robot car are presented to show the design and implementation process of Kinect based HRI

platform.
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Table 1. Motion capture classification

Type Measuring principles Advantages & disadvantages Devices
Rotation between rigid linkage: Animatton Jacket
. . Latency (< 2 ms)
Potentiometer/Optical encoder . . Spaceball
. . Insensitive to environments
. (arm-type tracking devices) Magellan-3D
Mechanical . . Low cost
Force on a measuring device: . GLOBAL
. Small working volume
Strain gauge Weariness ADL-1
(force-sensing joystick) BOOM

3 orthogonal coils
Transmitter/Receiver
AC or DC magnetic fields

Electro-magnetic

Li

Ease of use & small size

EMI/metal interference
Latency (100 ms)

mited but expandable working

Polhemus Trak(AC)
volume

Ascension Bird(DC)

Lasers Large working volume
Optical IR LEDs Linf of-sight %limjtcd range) RPM
P Image-based video (cameras): Faticue (l%ca ) g UNC headtracker
Photodiodes g vy
Emitter/Receiver Low cost
Time-Of-Flight(TOF): o InterSense
. . . Speed of sound sensitive to .
Acoustic Distance — Pose computation environments Logitech6D mouse
Phase coherency: . SAC GP-8-3D
. - Reflection — Ghost pulses
Difference — Position changes
Gyroscope: No receiver/transmitter .
Changes in rotation Difficulty to interface GyroEngine
Inertial nang ety GyroStar ENC-058
Solid-state: Drift
Futaba

Piezoelectric

Temperature compensation

. Communication 3-D Graphics . Analysis Control

. Database . 3-D Animation . Choreography . Mimic
i Mofion 1 Motion ! | Mofion ! | Motion !
1 Capture | Wisudlization, 1 Plan I I Mimic |

Motion
Trackers E’n
Motor
L
—>x

Inverted
Pendulum

Image
Grabber

Camera

capture and mapping system

(visual) AA, gyro¢} 2 T(inertial) A1,
(acoustic/ultrasonic) A4, A€M (infrared) AlA],
2} Al(potentiometer) 2} - 7] A% (mechanical) AlA]
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Fig. 3. Kinect based HRI platform
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Fig. 4. Interactive presentation
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