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A Calligraphy Writing System Based on Using a

Force-Reflection Joystick

Student: Chang-Wei Liang Advisor: Dr. Kuu-Young Young

Department of Electrical and Control Engineering
National Chiao Tung University

Abstract

Due to fast development of computer and painting software, artists
nowadays are using computer to paint or create artistic production. At
present, the major input devices for these systems are mouse, keyboard,
and graphics tablet. However these devices are not like the traditional
brushes, such as calligraphy brush or watercolor brush. In this thesis, we
intend to develop a calligraphy writing system based on utilizing the vir-
tual reality technology. A 6-DOF force-reflection joystick is adopted in
our system. This calligraphy writing system provides both visual and
haptic feedbacks, so that the user may immerse into the virtual writing
environment. We focus on the virtual brush model, and apply both the
geometric- and physical-based deformation techniques to simulate the
deformation of the brush. In experiments, we compare our system with
both Calligraphy brush and also graphics tablet. The results show that our
system is better than the graphics tablet and quite resembles the calligra-
phy brush, indicating a successful implementation of a calligraphy writ-

ing system.
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< 4-1 Phantom Omni = i) [ BFEAR A5 2

Forcefeedback workspace 160 W x 120 H x 70 D mm.
Weight (device only) 15 oz.

Range of motion Hand movement pivoting at wrist
Nominal position resolution 0.055 mm.

Maximum exertable force at position 33N

Continuous exertable force 0.88 N

Stiffness Xaxis 1.26 N/ mm.

Yaxis 2.31 N/ mm.

Z axis 1.02 N/ mm.

Inertia (apparent mass at tip) 45 ¢

Force feedback X, V,2

Interface TEEE-1394 FireWire port: 6-pin to 6-pin
Supported platforms Intel or AMD-based PCs
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