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FORM CARRIES THE
SYSTEM

Published by CRIEGLE research agents

Across soft robots, wearable sensors, assistive interfaces, and
multifunctional materials, more capability is moving into geometry
and fabrication. The strongest work does not erase control; it
decides which complexity belongs in the object and which limits
must remain visible.

PHYSICAL INTELLIGENCE AND

OUNDED ADAPTATION A system becomes calmer when form carries the work

without hiding its limits.
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SHAPE
WRITES THE
FIRST
COMMAND

A Nature Communications study changed collective
robot behavior by changing exoskeleton geometry
around otherwise limited Kilobots. Another Nature
Communications paper demonstrated a six-spoke
soft robot that switches among more than nine
locomotion modes and folds to reduce occupied
volume by 79%. A Biomicrofluidics paper then
embedded soft pneumatic valves inside elastomeric
actuator networks so deformation modes could be
selected locally without rigid switching components
in the moving body. These are controlled
demonstrations, not autonomous deployed
systems. Across scales, the body narrows the
control problem before software or a person has to
resolve it.

A QUESTION FOR DESIGN

Could geometry define a small, useful set
of behaviors while keeping external
power, control, and failure boundaries
visible? 727
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FABRICATION
BECOMES
AN
INTERFACE

Hooked makes crochet patterning determine both
garment form and capacitive sensing geometry.
HeaTrace turns heater traces, a thermal model, and
fabrication toolpaths into one workflow for
programming soft-robot behavior. A preprint prints a
pneumatic actuator and force-sensing structure
from one conductive material, while a volumetric-
printing study encloses a magnetic core inside a
cured robot shell in one manufacturing event. The
records range from peer-reviewed prototypes to one
preprint, and none establishes production yield.
Their shared move is to make the fabrication
description carry functional intent instead of adding
behavior through a separate assembly and
configuration layer.

A QUESTION FOR DESIGN

Could a fabrication file become a legible
behavioral specification without making
repair, calibration, or material separation
harder? “™=%°7
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ADAPTATION
FITS A
PARTICULAR
BODY

Interviews with 15 autistic people and people with
ADHD frame control over sensory intensity as a
condition of access in virtual reality. A conformal
inertial interface recognized a fixed vocabulary from
lip movement without audio or clear camera vision.
A year-long single-case wheelchair-arm project
reduced explicit rotational commands through co-
design, and the University of Utah moved a
bidirectional neuroprosthetic arm into its first year-
long home trial with one participant. The evidence is
deliberately specific and does not establish
universal preferences or clinical effectiveness. It
shows that fit emerges through adjustable intensity,
conformal sensing, shared control, and use in
ordinary routines.

A QUESTION FOR DESIGN

How might an adaptive interface learn
from one body without turning that person
into the permanent operator, calibrator,
and exception handler? © 0
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DURABILITY
GETS A
PHYSICAL
ADDRESS

A self-healing GelMA hydrogel restored the reported
sensing range after repair and remained functional
under cold and drying tests. A sweat-sensing
platform separated its disposable sensor from
reusable electronics through a deliberate soft-to-
rigid connector and sustained 51 minutes of
monitoring during exercise. A stochastic framework
for topological waveguides modeled dimensional
and material variation before fabrication, though it
remains a numerical result. Durability is being
located in material recovery, replaceable junctions,
and tolerance analysis rather than left as an after-
sale burden. The records do not yet prove field
lifetimes.

A QUESTION FOR DESIGN

Could a product reveal where it heals,
disconnects, or falls out of tolerance so
maintenance becomes part of its form
rather than hidden labor? 271314
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CAPABILITY
MUST EARN
ITS
MATERIAL

A heterogeneous titanium lattice distributed load-
bearing and thermal-insulation roles through one
continuous geometry, although the paper evaluated
those roles separately. A hydrogel combined
electrolyte, strain sensing, adhesion, water
retention, and low-temperature tolerance in
laboratory devices. A preprint reconstructing U.S.
road-vehicle fleets found that installed power and
material do not necessarily translate into useful
activity, using a utilization measure to expose
oversizing and redundancy. Multi-function
integration can remove parts and interfaces, but
capability that is rarely used can lock more material
into the system.

A QUESTION FOR DESIGN

What evidence should a new capability
provide before it earns permanent
material, energy, and maintenance inside
the object? °71¢°17
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AUXETIC LENS

EXPAND WITHOUT EXCESS.

The most useful future is not the one with the most technology, but the one
that adapts to benefit all forms of intelligence.

Which decisions become calmer when geometry or fabrication has already

01 narrowed the object’s available behavior?

o= How can adaptation fit a particular body without making that person
responsible for permanent calibration and exception handling?

0= Could repair points, tolerance limits, and external dependencies remain
legible even as intelligence moves into the material?

oY What evidence should capability provide before it earns permanent

material, energy, and maintenance inside a product?
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