
Light Up Pebble



Light
Aims:
To create a concrete pebble that is ‘more’, 
not just a simple facsimile of a beach 
pebble

To make the pebble light up with fibre 
optics and have those lights change 
depending on how you hold the pebble

To create a desirable, high end object that 
could be sold at Bovey Tracy

To collaborate with Laurence to develop the 
electronics needed

To improve my knowledge of mould making 
and concrete

The idea of the light up pebble came early 
on, and was partially driven by the fact 
that I received a bursary from NADFAS to 
develop the idea, and so had to see it to 
completion and produce a working final 

piece to realise the concept.  It became 
a battle of wills, a crash course in mould 
making, problem solving and working 
collaboratively.  Originally conceived as an 
item that could be batch produced and sold 
at Bovey Tracy, it quickly became clear that 
this would not be financially viable – the 
time taken to make each one, and the price 
of the electronics needed to make it work, 
result in a cost far above what anyone 
would be willing to pay.   However, as a 
learning experience it has been invaluable, 
and I plan to use the concept in future 
art pieces and installations, and possible 
use it as the basis for a submission for a 
commission.

Main Learning Opportunities:
Collaborating with an Engineer
It was a HUGE learning curve learning to 
work with Laurence.  It turns out Artists and 
Engineers really do speak a very different 
language.  He wanted to buy possible 

components so he has everything to hand 
‘just in case’ where as I wanted to buy 
things as we knew we needed them (which 
caused problems with delivery times and so 
caused delay).  When he said ‘we could do 
it this way’, I thought he meant he knew 
how to do it that way, when really he was 
saying that hypothetically, maybe, that way 
might work.  Perhaps.  Eventually.  Added 
to this is the guilt of having to ask him to 
work on it when he gets home exhausted 
from having spent the whole day working on 
similar things at work.  Not really my best 
plan.  

Mould Making / problem Solving

With each iteration of the design I had to 
adapt and change the way I was making 
or using my mould.  I really enjoyed the 
challenge of problem solving out of my 
comfort zone. Each experiment built upon 
what I had learnt from the last. I had to 
solve problems related to aesthetics, but 
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The top two photos show views of three experiments comparing the 
accuracy of using a plastic pot in contrast to a vacuum formed mould.

Middle row shows different solutions to creating the internal cavity - mod-
rock formed round screwed up newspaper, clay pressed into the mould 
and carved back to a set depth, initial wooden former drilled to a set 
depth and then sanded back (these two forms were then vacuum formed).  

Bottom row from left.  Inserting a capacitive charger as close to the 
outside surface of the shell as possible.  Experiments to create holes in 
the shell once it became clear I would need an external charging port 
as the capacitive charger wouldn’t work. Fibre optics going all the way 
through the shell.

Moulds
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Wiring
Costs:

Battery  £13.20
Powerboost  £14.89
Arduino  £9.22
Accelerometer £4.75
USB Serial Board £12
PCBs    £2

Total:    £56.06

Plus approx. £10 worth of fibreoptics and 
both my and Laurence’s time (about a day 
each).

As Laurence’s day rate is £750 (cost to have 
him as a consultant from ECH Engineering 
for a day) this makes it far too expensive 
for a batch produced product. I could 
reduce the cost by learning to make up the 
electronics myself, but it would still work 
out as an expensive product.

It was fun to make though.  



resting with 
charger 
pointing up

Fade all up 
to 64 one 
step at a 
time

Fade all to 
0 one step 
at a time

Hold at 0 
for 15 
loops

Repeat

fade all LEDs 
up one step 
at a time till 
they all get to 
64

All LEDs fade 
down one 
step at a time 
to reach 0

All LEDs to 
64 one 
step at a 
time

All LED’s 
to 0 two 
steps at 
a time

Repeat 
sequence five 
times (65 
seconds)

Fade all 
LEDs to 
255 two 
steps at 
a time

Fade all 
to 0 two 
steps at 
a time

Pick random LED, 
drive to random 
brightness 
between 0 & 64 in 
one step

Delay of 200 
miliseconds

Repeat Set target level for 
64.  Fade each LED 
up by one step 
until all reach 
target

Stay until 
movement 
detected

Pick randon LED & randon 
brightness between 0 & 64, 
drive LED to that point two 
steps at a time (could be up 
or down)

Repeat

Set target value as 
0 for all LEDs, 
fade LEDs one step 
at a time until 
they reach target

Once all at 0, set sleep 
mode (wait 50 miliseconds 
between messages to LEDs 
rather than constantly)

Arduino Pro Mini to read annologue 
pins from accelerometer. Collect data 
in the form of analogue voltages

Convert data to 
acceleration

Smooth 
acceleration

Compare current instantanious 
accelaration (ia) to smoothed 
acceleration (sa)

If values of ia and sa for 
X, ia & sa for Y and ia & 
sa for Z are all equal, 
then the pebble is 
static.

If not static, continue in 
present state. If static, check measured positions 

to determin what position it is in
Take appropriate step from 
1 -6 below

Main Loop (A).  Runs several hundred times a second

Position 1
= all 
lights 
off.

Position 2

= random, 
smoothly fading 
lights.  Sounds 
simple but has 
huge variability

Position 3

resting with 
charger pointing 
down

 = all 
lights on.  = random, 

faster 
transitons

= fades up & down, 
every 11th time 
goes to maximum 
brightness

= steady 
pulse

Position 4

Position 5

Position 6

unstable

stable

Programme



Analysis 
Original Aims:

a) To create a concrete pebble that is ‘more’

b) To make the pebble light up with fibre optics and 
have those lights change depending on how you hold 
the pebble

c) To create a desirable, high end object that could 
be sold at Bovey Tracy

d) To collaborate with Laurence to work out the 
electronics

e) To improve my knowledge of mould making and 
concrete

Analysis of Aims:

a) I have achieved my first two aims – my 
pebble is definitely something more than 
the small experimental pebbles I had made 
before, and it does indeed light up.  One 
of the things that really pleases me is that 
when it is unlit, you can’t see any of the 
fibre optics and it looks like just a ‘normal’ 
pebble, so the lighting up can be a treat, a 
surprise.  

b) The original plan was for the lights 
to be controlled by capacitive sensing 
by way of thin wires embedded in the 
surface.  When this didn’t work, we instead 
used an accelerometer to measure the 
pebbles orientation in space.  This actually 
improved the concept as it gave many more 
possible positions that would change the 
configuration of the lights.  It also solved 

the possible problem of someone holding 
the pebble in the ‘wrong’ place and not 
activating the sensors.

When I passed the wooden former used 
to make my mould to people, most 
instinctively hugged it.  With the concrete 
pebble, though it is the same shape and 
form, they tend to hold it at arm’s length 
at first – clearly concrete is not a material 
that people expect to hold close to them.  
People are happy to hold it, but need to be 
told first of all that it is alright to do so.  

To be pleasing and satisfying to me, I had 
the changes in light patterns be quite 
subtle, so you had to watch for a while to 
see them.  But watching people interact 
with my pebble, it was clear that if they 
didn’t get immediate and definite feedback 
that something has changed when they 
move the pebble, they didn’t hold it still 
enough, for long enough to realise what 
was happening.  As a result, Laurence 
is adapting the programing to make the 
changes quicker and more noticeable.

c) Originally conceived as an item that 
could be batch produced and sold at Bovey 
Tracy, it quickly became clear that this 
would not be financially viable – the time 
taken to make each pebble, and the cost 
of the electronic needed to make it work, 
result in a cost far above what anyone 
would be willing to pay.   So in that sense 
my light up pebbles could be seen as 
failures. However as a one off Art object I 

think it is more of a success - when I took 
it to NADFAS I saw how it worked as a way 
into conversations - people were engaged 
and wanted to hold it and learn about 
it.  It has also been an invaluable learning 
experience, and I plan to use the concept 
in future art pieces and installations, and 
possibley as the basis for a submission for a 
commission.  

These pebbles are certainly not objects 
that I want to batch produce, they have 
become instead one off art pieces that 
draw attention to the quieter Shifting Sand 
pebbles.  They have become ‘something of 
value’, something that would be missed, 
would create a void if it were no longer 
there, and so they form a dialogue with my 
other work.

d) I did collaborate with Laurence.  I have 
not yet divorced him.

e) The technical skills I gained from this 
strand of my project fed directly into 
my Shifting Sand pebbles.  Without the 
experience I gained from the light up 
pebble, I wouldn’t have come up with the 
next idea.  This stand helped me to refine 
my ideas so that the next mould I made was 
actually much simpler, but also much better 
suited for the job it was designed to do.


