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Robots used in research on Embodied AI often need to physically explore the world,

to fail in the process, and to develop from such experiences. Most research robots

are unfortunately too stiff to safely absorb impacts, too expensive to repair if broken

repeatedly, and are never operated without the red kill-switch prominently displayed.

The GummiArm Project was intended to be an open-source “soft” robot arm with

human-inspired tendon actuation, sufficient dexterity for simple manipulation tasks,

and with an eye on enabling easy replication of robotics experiments. The arm offers

variable-stiffness and damped actuation, which lowers the potential for damage, and

which enables new research opportunities in Embodied AI. The arm structure is printable

on hobby-grade 3D printers for ease of manufacture, exploits stretchable composite

tendons for robustness to impacts, and has a repair-cycle of minutes when something

does break. The material cost of the arm is less than $6000, while the full set of structural

parts, the ones most likely to break, can be printed with less than $20 worth of plastic

filament. All this promotes a concurrent approach to the design of “brain” and “body,”

and can help increase productivity and reproducibility in Embodied AI research. In this

work we describe the motivation for, and the development and application of, this 6

year project.
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1. INTRODUCTION

1.1. The Need for Physical Robot Platforms for Embodied AI
The quest for hacking and recreating natural intelligence has seen plausible progress in the last
decades, mainly driven by a major increase in computational power, and has often been developed
using models or simulated environments. However, there is a claim, from different parts of the
community pursuing this challenge, that progress will be slow unless real-world experiments
are carried out, and that the role of the physical body, and its complex interaction with the
environment, have been under-estimated. Perhaps even to the point that some of the latest progress
is invalid and requires reviewing its assumptions. Some examples of this claim, can be found in
concepts such as the symbol grounding problem (Harnad, 1990), and the replacement hypothesis
(Shapiro, 2019), along with the work of Dennett (1994), Pfeifer and Bongard (2006), Bonsignorio
(2007), Bonsignorio (2008), Wilson and Golonka (2013), and Eiben (2014).
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“Equilibrium model”:
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• Dr Stoelen (PI), Dr Howard (co-I), Dr Millard (co-I)

• Substantial Research/Innovation funding

• More than £1.2M in 4 years

• University spin-out: Fieldwork Robotics Ltd
• First-use agreement with the UK’s largest raspberry producer

• Extensive national & international media coverage

Impact case: Soft and robust 
robotic systems for horticulture



Soft tomato gripper for one-handed picking







Cauliflower soft belt gripper



In collaboration with







HVL robotics – members
– Academic staff:

• Erik Kyrkjebø, Associate Professor (PI)
• Martin Stølen, Associate Professor
• Knut Øvsthus, Professor (Bergen)
• Marcin Fojcik, Associate Professor
• Olav Sande, Associate Professor
• Joar Sande, Assistant Professor
• Bjarte Pollen, Teacher
• Eli Nummedal, Assistant Head of Institute

– Research/engineering staff
• Beatriz Lopez Rodriguez, Researcher
• Raquel Motzfeldt Tirach, Senior Engineer
• Sivert Benjaminsen, Trainee
• 1 Post-Doc to be hired in 22/23 (FutuRaPS project)

– PhD students:
• Gizem Ates, PhD student
• Daniel Schäle, PhD student
• Laurenz Elstner, PhD student
• 2 PhD students to be hired in 22/23 (FutuRaPS project)



FutuRaPS: Future Raspberry Produc3on System for 
Western Norway

Three configura7ons: a) Harves7ng, b) precision spraying, and c) monitoring 

• System-of-systems: New varieties of 
raspberries, new ways of growing, 
combined with robotics and big data

• Modularity for maximising utilisation of 
robot, beyond short harvest season

• FFL/JA, collaboration project
• Project start: 1st of January 2023
• 3 year project, 9 MNOK in NFR funding 
• 2x PhD positions, 1x post-doc



SMARAGD: Smart Agriculture Data Fusion and 
Analytics for Automated Decision Support



HVL robotics – research and innovation activity

Core research focus
Human-Robot Cooperation
Soft Robots

New research/innovation activities
Agricultural robotics
Robotics in healthcare

Ongoing projects
Teknoløft Sogn og Fjordane (NFR), with Vestlandsforsking, 
Kunnskapsparken and SINTEF
CoBotAGV (EU) with polish partners
Probad (NFR - IPN) automated production of bathroom-
modules
DigiSpek (NFR) with Nortura, Rocketfarm and SINTEF

New projects
FutuRaPS (NFR) Raspberry picking robots with Njøs, nLink, 
Sognabær and Fieldwork
Retrams (NFR) RobotHandleS
Robot  Rehabilitation after Stroke with SINTEF and Sunnaas
RoCutO (HVL - POC) Robot grasscutter for orchards
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