3D Hermite Curve-based Path Planning

SAMN

Dick Ho CHEUNG?, Cheuk Tung Shadow YIU?, Haolun HUANG?
Supervised by Professor Kam Tim WOO4
Department of Electronic and Computer Engineering, The Hong Kong University of Science and Ie

LLU on Robot Manipulator for Chinese Callig

ABSTRACT WORKFLOW Why Use 3D Path Planning

Chinese calligraphy is a sophisticated art form that requires precise control Wh W 141 2 D P ?
over movement and brush dynamics. Unlike typical robotic writing projects / Data IﬂpUt \ [ Trajectory Generation \ en rltl ng On a per H
that utilize hard-tipped pens, the soft calligraphy brushes allow for writing at i . ]
varying heights, resulting in strokes of different thicknesses. This / Input Characters \ / Fetch 2D Control Points \ / 3D Hermite Spline \ Because Height of Brush affects the Thickness of Lines
characteristic presents a unique challenge for 3D trajectory planning in Characters: £ AB A Graptilc/xEdats . .
robotic systems. This paper presents an innovative approach that empowers Custorm Characters: 10004 Lift the Brl:|5h _ngh Up Press the .Brus!" Down
robotic manipulators to generate Chinese calligraphy through 3D path T - Thin Line - Thick Line
planning algorithms based on Hermite Splines. . ‘ 8004 ; ‘
The proposed framework processes 2D stroke-ordered vector graphics 6007 .7'
sourced from an online dataset, converting them into 3D control points
while taking into account the thickness and pressure of brush strokes. These el
3D control points are subsequently transformed into intricate 3D Hermite jl>
spline trajectories that accurately depict the strokes of Chinese characters. User: HER— AR Z23EH S TR 2004
To enhance realism, additional Hermite curves are introduced to replicate Enter ‘
the lifting of the brush between strokes. The trajectories are carefully Al FrES e e PR FIN CU
optimized to ensure that the robotic manipulator moves smoothly and Input methods: ' .
precisely, effectively mimicking traditional calligraphy techniques. 1. Click the red buttons to choose the predefined words 222:: characters stroke order vector graphics
. . . | . 2. Input their custom Chinese characters through a ~ an online GitHub dataset called Make Me a Hanzi
Experimental results validate the effectiveness of this method, showcasing textbox . 3 (https://github.com/skishore/makemeahanti).
its ability to produce visually authentic Chinese calligraphy marked by high 3. Ask ChatGPT for some Chinese characters on a specific - contains 9000+ common traditional and simplified
precision and artistic quality. This research highlights the promising potential \ _fopic (HKUST GenAl Platform ChatGPT-4o-mini API) ] \__ Chinese characters. - The 3D control points are connected with Hermite curves using a modified Catmull-Rom Spline FUTU RE WORK
of integrating large language models with advanced robotic path planning, \ / Algorithm to ensure their C! continuity smoothness along the stroke.
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