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Abstract

We explore the intersection of human and machine creativ-
ity by generating sculptural objects through machine learning.
This research raises questions about both the technical details
of automatic art generation and the interaction between AI and
people, as both artists and the audience of art. We introduce
two algorithms for generating 3D point clouds and then dis-
cuss their actualization as sculpture and incorporation into a
holistic art installation. Specifically, the Amalgamated Deep-
Dream (ADD) algorithm solves the sparsity problem caused
by the naive DeepDream-inspired approach and generates cre-
ative and printable point clouds. The Partitioned DeepDream
(PDD) algorithm further allows us to explore more diverse 3D
object creation by combining point cloud clustering algorithms
and ADD.

Keywords

Partitioned DeepDream, Amalgamated DeepDream, 3D,
Point Cloud, Sculpture, Art, Interactive Installation, Creative
AI, Machine Learning

Introduction
Will Artificial Intelligence (AI) replace human artists or will
it show us a new perspective into creativity? Our team of
artists and AI researchers explore artistic expression using
Machine Learning (ML) and design creative ML algorithms
to be possible co-creators for human artists.

In terms of AI-generated and AI-enabled visual artwork,
there has been a good amount of exploration done over the
past three years in the 2D image area traditionally belonging
to the realm of painting. Meanwhile, there has been very lit-
tle exploration in the area of 3D objects, which traditionally
would belong to the realm of sculpture and could be easily ex-
tended into the area of art installations. The creative genera-
tion of 3D object research by Lehman et al. successfully gen-
erated “evolved” forms, however, the final form was not far
from the original form and could be said to merely mimic the
original [22]. Another relevant study, Neural 3D Mesh Ren-
derer [20] focuses on adjusting the rendered mesh based on
DeepDream [28] textures. In the art field, artist Egor Kraft’s
Content Aware Studies project [11] explores the possibilities
of AI to reconstruct lost parts of antique Greek and Roman
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Figure 1: Sculpture generated by creative AI, PDD.

sculptures. Nima et al. [27] introduced Vox2Net adapted from
pix2pix GAN which can extract the abstract shape of the input
sculpture. DeepCloud [5] exploited an autoencoder to gener-
ate point clouds, and constructed a web interface with analog
input devices for users to interact with the generation process.
Similar to the work of Lehman et al [22], the results generated
by DeepCloud are limited to previously seen objects.

In this paper, we introduce two ML algorithms to create
original sculptural objects. As opposed to previous methods,
our results do not mimic any given forms and are original and
creative enough not to be categorized into the dataset cate-
gories. Our method extends an idea inspired by DeepDream
for 2D images to 3D point clouds. However, simply translat-
ing the method generates low-quality objects with local and
global sparsity issues that undermine the integrity of recon-
struction by 3D printing. Instead we propose Amalgamated
DeepDream (ADD) which utilizes union operations during
the process to generate both creative and realizable objects.
Furthermore, we also designed another ML generation algo-
rithm, Partitioned DeepDream (PDD), to create more diverse
objects, which allows multiple transformations to happen on
a single object. With the aid of mesh generation software and
3D printing technology, the generated objects can be physi-
cally realized. In our latest artwork, it has been incorporated
into an interactive art installation.

Creative AI: ADD and PDD
Artistic images created by AI algorithms have drawn great
attention from artists. AI algorithms are also attractive for
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