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Fig. 1. Starting from a 3D mesh our method automatically generates design files to produce an on-surface display composed of individually addressable RGB
LEDs. The circuit board is manufactured through standard PCB production services, including component soldering. The user then folds the fabricated board
back onto a 3D printed support. The final model becomes a curved display, onto which intricate light patterns can be programmed in a shader-like manner.

We propose a computational design approach for covering a surface with
individually addressable RGB LEDs, effectively forming a low-resolution
surface screen. To achieve a low-cost and scalable approach, we propose
creating designs from flat PCB panels bent in-place along the surface of
a 3D printed core. Working with standard rigid PCBs enables the use of
established PCB manufacturing services, allowing the fabrication of designs
with several hundred LEDs.

Our approach optimizes the PCB geometry for folding, and then jointly
optimizes the LED packing, circuit and routing, solving a challenging layout
problem under strict manufacturing requirements. Unlike paper, PCBs can-
not bend beyond a certain point without breaking. Therefore, we introduce
parametric cut patterns acting as hinges, designed to allow bending while
remaining compact. To tackle the joint optimization of placement, circuit and
routing, we propose a specialized algorithm that splits the global problem
into one sub-problem per triangle, which is then individually solved.

Our technique generates PCB blueprints in a completely automated way.
After being fabricated by a PCB manufacturing service, the boards are bent
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and glued by the user onto the 3D printed support. We demonstrate our
technique on a range of physical models and virtual examples, creating
intricate surface light patterns from hundreds of LEDs.

The code and data for this paper are available at https://github.com/
mfremer/pcbend.
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1 INTRODUCTION

Light installations are ubiquitous in modern homes and cities. They
decorate rooms, streets, shops and hotels, and can be art pieces
by themselves. We use light everyday and everywhere not only
as a commodity, but also to impact mood and productivity, and to
highlight a space, an art piece, or even entire buildings.

In this work we explore how to design objects covered with hun-
dreds of individually addressable lighting elements. The obtained
luminaires can combine shape and colored light in novel and intri-
cate manners, producing on-surface animated light patterns, effec-
tively acting as free-form displays. We rely on bright and colorful
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