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Figure 1: Robotic art installation A Needle in a Haystack (2024) ©Varvara & Mar.

Abstract
A Needle in a Haystack is a robotic art installation that explores the
intersection of robotics, artificial intelligence, big data, and envi-
ronmental sustainability. Drawing inspiration from the idiom, the
project features a robot tasked with finding a hidden needle in a
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haystack—a metaphor for the challenges AI systems face in locating
critical information within vast datasets. This work questions the
myth of AI as an omnipotent "black box" and highlights its reliance
on human labour and resource-intensive computation. The installa-
tion engages with the limitations of large language models (LLMs)
in handling extensive contexts, referencing contemporary research
that exposes their struggles with big data. It also delves into the
increasing computational power and energy demands required to
train these systems, juxtaposed against the urgent realities of the
climate crisis. By drawing attention to modern AI’s labour, energy,
and environmental costs, A Needle in a Haystack prompts viewers
to reflect on the ethical and ecological implications of technological
advancement in the deep learning era.
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CCS Concepts
• Applied computing → Media arts; • Computing methodolo-
gies → Artificial intelligence.
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Figure 2: Robot picking up hay. ©Varvara & Mar.

1 Introduction
The phrase “finding a needle in a haystack” stands for a very com-
plex, if not impossible, task. Italian artist Sven Sachsalber literally
put this idiom to the test in a 2014 performance at Palais de Tokyo
in Paris, where he spent 18 hours sifting through a haystack to
locate a single hidden needle1. But in an age dominated by deep
learning and artificial intelligence, this begs the question: is this
idiom still valid for machines?

We explore this question in our robotic art installation, A Nee-
dle in a Haystack (Fig. 1-3). At the heart of the piece operates a
robot arm within a mound of hay (Fig. 3), tasked with finding a
hidden needle. Its success is signalled by the ringing of a sheep’s
bell, creating a moment of triumph—or perhaps futility—depending
on the viewer’s perspective. This project challenges the boundaries
of what machines can achieve, questioning the myth of artificial in-
telligence as an omnipotent and infallible "black box." Scholars such
as Kate Crawford argue that AI is neither truly artificial nor intelli-
gent but rather a product of human labour, data, and biases [2]. Jeff
Bezos sarcastically coined the term "artificial artificial intelligence,"

1https://www.instagram.com/welcome.jpeg/p/DABpuOmvaKV/?img_index=8

[12] underscoring its reliance on underpaid human crowd work-
ers. Beyond its technological implications, A Needle in a Haystack
also mediates humanity’s relationship with the natural world. By
juxtaposing the precision of robotics with the organic chaos of a
haystack, the piece invites viewers to reflect on how our technolog-
ical ambitions intersect—and often clash—with our environment.
It also poses critical questions about our increasing reliance on
technology: Is it always the right path forward? And at what cost?

2 A Needle in a Haystack - The Problem in the
Age of Large Language Model

The advent of large LLMs, such as ChatGPT, has made the needle-
in-a-haystack metaphor even more relevant. These systems grapple
with locating specific, relevant information within vast datasets. In
essence, the modern Turing test for AI might well be the Needle
in a Haystack test: Can a machine identify the critical piece of
information hidden within a sea of data?

OpenAI’s GPT-4, for instance, boasts a context window of up
to 300 pages (128k tokens), enabling it to process and analyse vast
amounts of text. However, research reveals limitations. Liu et al.’s
paper “Lost in the Middle: How Language Models Use Long Con-
text” demonstrates that models like GPT-3.5 Turbo, Claude-1.3,
and others often struggle to retrieve relevant information when
buried within the middle of a long text [11] . Similarly, recent ex-
periments by Greg Kamradt highlight that even GPT-4 can lose
its way [10], though improvements are evident. While models are
becoming more adept at navigating larger datasets, they still falter
in extreme scenarios, reminding us of the persistent challenges
big data poses. The scale of these challenges grows alongside the
datasets themselves. As Xiag-Gen Xia describes: "People are using
existing mathematical methods, but for big data problems, we need
something different, and what we need will vary with the applica-
tion. Big data is about more than just numbers." [14] He describes
a big data problem: finding a needle in the ocean, which is the
corresponding idiom to ‘finding a needle in a haystack’ in Asian
cultures. This raises critical questions: How much computational
power is needed to train machines to find these proverbial needles
in ever-expanding haystacks? And as data grows larger, how sus-
tainable is our current trajectory? The environmental and resource
implications of scaling AI technologies cannot be ignored. While
advancements in efficiency are being made, the energy demands of
these systems remain significant—and are likely to increase as big
data becomes even bigger.

3 Methodology
As artists, we have been documenting the evolution of our prac-
tice while exploring creative AI[6, 7]. Our journey began with the
generation of art videos using GANs[4] followed by the creation of
speculative[8] and interactive experiences[13] and the production
of AI-infused ceramic sculptures[5][9]. Most recently, our practice
has evolved toward agentic AI, where a robotic arm functions as
the physical embodiment of deep learning systems.

At first glance, orchestrating a robotic arm to search for a nee-
dle in a haystack seemed like a straightforward task. However, in
practice, it was a complex and multifaceted challenge.
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