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Introduction

Imagine a statue, made out of bronze, more than three times taller than the
Statue of Liberty, designed to last 1000 years. That is what Javelin was asked to do
by the Maitreya Project in the summer of 1998.

The Maitreya Project, an international Buddhist organization plans to build a
500 foot representation of the Maitreya Buddha in Bodhgaya, India, a Buddhist holy
place located in northeast India, just south of Nepal. The statue will replace Japands
394 foot high Ushiku Buddha as the largest statue on earth [1, 2].

A hand-sculpted version of the statue was created by commissioned art-
ists. The next step in the project required a scale-up for architectural perspective
purposes. A 4-foot hand-sculpted statue was sent to Javelings facility in Salt Lake
City, Utah so that the original artwork could be captured digitally and a 5:1 scale-up
produced.

Accurately and rapidly reproducing the original statue while at the same time
minimizing costs pushed the current limits of Solid Freeform Fabrication (SFF)
technology. While the original intent of the work conducted in Salt Lake City was
to create a computerized version of the hand-sculpted statueds geometry and then to
use the computer file to build actual scaled-up (or down) representations using rapid
prototyping equipment to verify the file, the project grew to encompass much more
than that.



Approach

The Maitreya Buddha model, built by Javelin,
made use of the several reverse engineering (RE) and
SFF technologies that included:

A Computer-aided design (CAD) A Digitizing

A Fused Deposition Modeling (FDM) A CT scanning
A 3D Printing A Soft Tooling
A U-of-U Water-jet Rapid Prototyping System

It was recognized, from the start, that building
a 20 foot statue entirely using one of the more common AN ir'h
rapid prototyping systems, such as stereolithography or e
FDM, would be both too expensive and slow for the

Maitreya Project budget and time-frame constraints. 1A i ¥
Computer Numerical Control (CNC) machining was : W%&@— W%
initially considered but the approach was rejected . S = _—_ﬂi e
because the costs required to produce CNC code were  — = = =
out-of-line for the budget. One group estimated that i =
it would take at least a month to generate the machine
code and they would not guarantee specific geometry
features associated with undercuts and overhangs.
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Maitreya Buddha [3]

After a review of model-making options, a water-jet system under development at the
University of Utah, appeared to have the best potential for building the majority of the statuets
geometry. The decision was made to proceed with the 5:1 scale-up using their water-jet based
rapid prototyping system. 3D Printing and FDM systems were selected as backup for features

that were too small to build in foam. Because no
computer model existed for the hand-crafted
Maitreya Buddha, significant effort was required
to create polygon and NURBS-based solid mod-
els.

Reverse Engineering

Reverse engineering (RE) involves taking an
existing part for which there is no accurate CAD
data (perhaps because the part is old or was mod-
ified after the mold was made) and essentially re-
creating the part. Most RE approaches involve
imaging or digitizing the RE object and then
creating a computerized reconstruction that can
be integrated, in 3D, into the particular design

Original Artwork and Denise Griffin,
Maitreya Artist






