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Abstract
This comic reveals multilayered details and insights about 
the design and making of Paper Street View, a suite of 
artefacts that allow groups of older people in care envi-
ronments to navigate Google Street View using a paper 
map.  In creating the comic we wanted to account for 
material thinking in design.  We show that comics can be 
used as a dynamic and visual way of presenting and com-
posing discussions about making.  Comics allow you to 
talk around artefacts gathered during the design process 
(i.e. CAD drawings, prototypes, sketches and notes) and 
encourage a more dynamic use of image and text.

Authors Keywords
Design, craft, process, comics

ACM Classification  Keywords
H.5.m. Information interfaces and presentation

Introduction
This pictorial builds on the work of Jarvis et al. [2] and 
Gaver and Bowers [1] in considering more visual ap-
proaches to the representation of design artefacts in HCI.  
It was in part inspired by the work of Scott McCloud [3], 
who talks about the descriptive power of comics through 
his cartoon self.  We have reflected more fully on the po-
tential of comics in a full paper [4].  We see this pictorial 
as a standalone contribution demonstrating how com-
ics can holistically represent multi-faceted elements of 
design and making.

Paper Street View: A Guided Tour of 
Design and Making Using Comics P
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Hello, I’m tommy and TODAY 
i WANT TO TELL YOU HOW i 
MADE PAPER STREET VIEW.

It let’s people sit 
around and look at 

places on an ordinary 
paper map.   here I made 
an easily read tourist 

map of the city.THIS WAS DESIGNED as a 
group leisure activity 
for older people with 

dementia in care.

your location is represented by a 
brass marker.  This can be pushed in 
order to walk along streets at a 

gentle pace...

...or picked up and moved elsewhere,  
such as into buildings and other marked 

locations.

string connects the marker to two 
wheels that wind and unwind to work 

out the markers location.

if you want to look 
around, you can spin a 

freely rotating 
compass. 

this can also be 
picked up and held 

away from the 
board.

THERE’S A LOT i  COULD SAY ABOUT PAPER 
STREET VIEW.  WE DON’T HAVE A LOT OF time 

though, SO today I’ll focus on DESIGN 
AND MAKING.
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camera

marker

Lon(x) = x/width x Lon0 - Lon1 +Lon1
 = 0.3714 X 0.021457 + -1.673312
 = -1.6653429

Lat(y) = y/height x Lat0 -Lat1 + Lat1
 = 0.5285 X 0.008613 + 54.969237
 = 54.973298

Location = 54.973298, -1.665343

Lon0 = -1.673312

lat0 = 54.97785

lat1 = 54.969237

Lon1 = -1.651855
Width = 300cm

H
eigh

t = 15
0

cm

y = 65mm

x =  65mm

Wacom pen

track movement 
with rotations

Wacom tablet

now... lets firstly see if I 
can get an accurate 

geographical COORDINATE 
from this  paper map.

Wow! Nice...this is the same 
location.  I just need a marker 
that tells me it’s position and 
THEN i can get PANORAMAS FROM 

the Google maps api.

WE BEGIN JUST AFTER i HAD DECIDED TO MAKE A 
PAPER VERSION OF GOOGLE STREET VIEW.

what about tracking a marker with a camera?
I can’t track the 

marker easily when 
someone is holding it.

what about a wacom tablet? what about adapting a drawing board?

they’re all 
very small and 

expensive.

this would go 
nicely with a 

paper map.

I LIKE the VISIBLE MECHANICS - this COULD 
MAKE THE DESIGN SEEM more tangible and 

down-to-Earth.

I could put a camera 
underneath A TABLE... but 
then it WOULD BE BIG AND 

DIFFICULT TO MOVE.

would it even 
work with a 
paper map?
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Width of map (w)
y

x

a

b

you could maybe 
use two strings and 
Pythagoras... a bit 

like this...

...THE STRINGS 
should ROTATE so 

YOU CAN MAINTAIN THE 
TRIANGLE...

...and you could 
work out a coordinate 
using these equations.

...It’s really 
important the 

strings remain tight 
and don’t slip...

...You’ll also need 
to weight the 
marker down 

somehow...

you could make a 
sort of reverse laser 

cutter or plotter.

with drawing boards in mind a  friendly  and accessible 
technician helped me find an exciting new approach.

HI! I’m 
James, I have a degree in 
computer science and a 

love of tinkering.

Let 
me think...

retracting
wheels

length of string (a 
and b) determined 
by the retracting 
wheels

marker represents 
current position or 
coordinate

          w + a - B
2w

2   2 2

         (w + a + b) (a+ b - w) (B + w - a) (w + a - B)

2w

y =

x =

can we make it 
simpler and cover 

less map?
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string retainer

retracting 
keyring

excited, I quickly began making prototypes with materials I found in the lab.

since the string is wrapped once around the 
wheel, you can pull the string and the wheel 

will turn .  the wheel is connected to a 
potentiometer meaning you can work out how 

many times it has turned.

a first iteration was based 
on a digital measuring tape 
that I’d taken apart.

multi-turn 
potentiometer

this is great, thanks 
james.  I really like the 

idea of using wheels.  

so how did 
it work?

turns out this 
setup dosen’t work 

because the string slips 
over the wheel when 

it’s pulled.

LENGTH = TURNS X CIRCUMFERENCE

Some of the guys 
are engineers, I 

bet they would be 
curious to see the 
workings as well.

one full turn is the same as a 
circumference worth of string, 

meaning I could measure the 
length of the string.
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adjacent wheel 
and seperate 

string

keyring 
cord

another iteration to stop the string from slipping.

As the string is pulled, 
the keyring cord winds 

onto the bottom wheel 
and causes the string 

to pull back.

this time I wound 
the string directly 

onto the wheel.

look though... the 
string is winding on top 

of itself and changing the 
circumference.

I’ll laser cut this 
iteration so it’s more 

accurate... now how to 
keep a constant 
circumference?...

I’ll try using 
thinner string and 

increase the size of the 
wheel.  tHIS WAY i’LL need 

less winds of strinG.

Is this even going to 
work?! I don’t want to 

waste too much time on a 
dead end I should keep 

making quickly.

Great... It dosen’t 
slip, even if I pull it 

sharply.

this will make it too 
innacurate to 

locate roads in more 
built up areas
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0.2mm transparent 
�shing line

�xed with 
suction cups

larger 
wheel

brass blocks

washers

  I need to build and 
support people’s 

confidence by getting 
these details right.

I really want these 
group activities to go 

well.  If people 
encounter problems or 

it’s not nice to use I 
could upset the flow 

of the group.

this marker is horribly 
heavy and only just holding 

the strings in place - I feel like 
I’m pulling against it...

hold on ... what about 
the interaction?  I’ve been 

thinking too much about the 
technical stuff.

I made two wheels and a makeshift 
marker to hold the string in place.  
Finally I could find out wether this 

approach worked...

I ALSO  made a simple 
application  based on 

James’s equations.  This let 
me compare the calculated 
coordinate with the actual 

coordinate.

great! I’ve got a coordinate, 
it’s not very accurate but 
with some refinement this 

should work.

another iteration.

*cad drawing
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*cad drawing

 the wheel spun smoothly and 
the string wound evenly most 

of the time.  I kept the same 
setup for the final design, 

only adding a more considered 
surround.

a loose wind 
led to less 

pull.

a tight wind 
led to more 

pull.

THE FIRST THING WAS 
TO MAKE THE STRINGS 

LIGHTER SO THE 
MARKER WOULD PULL 

LESS.

A clock spring was put 
inside the wheel and the 

tension was tweaked till 
it was tight, but not 
pulling too strongly.

stacks of laser cut wheels 
held together by a tight 

fitting rod was a quick and 
easy way of making wheels.

THE NEXT iteration 
introduced a number 

of changes.

the box was laser 
cut AND FINISHED WITH 

invisible 45 Joints.

grooves in a 3d print ensureD 
tHE STRING ALWAYS WOUND EVENLY 

and not on top of itself.  this 
gave a constant circumference.

a simple wooden box meant 
the wheels were not as 
prominent as the brass 

marker and compass.

A more accurate and 
smoother QUADRATURE 

ENCODER was used. 

and RED NYLON DREW 
ATTENTION TO THE 

STRING.

THE STRING ON THE 
WHEEL WAS EXPOSED 

AS A FEATURE.

o
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10mm

0mm

Max Avg Error

Max Error

1.83mm

3.81mm

 DISTANCE

ROTATIONS

USED TO CALCULATE THE 
LENGTH OF STRING
I.E. 1000 (ROTATIONS) / 22.25 = 45MM

0

100

200

300

400

500

600

100

500

600

700
0 100 300 400 500

0

Distance (mm)  Rotations Difference Rot/mm
100 2097 ***** *****
200 4318 2224 22.24
300 6539 2221 22.21
400 8752 2212 22.12
500 10981 2228 22.28
600 13206 2231 22.31
700 15438 2232 22.32

Average 2225 22.25

calibration and testing.

you would be better 
calibrating the rotations 
per mm, instead of relying 
on the circumference of 

the wheel.
this way you can 
average out any 

errors.  I’ll show 
you.

James... any ideas how I 
might make this more 
accurate?  It’s still 

not quite good enough.

we tested the coordinate accuracy and 
while it varied across the map it was  

more than good enough to get the right 
location, even in densely packed areas.

we noted the number of rotations of 
the encoders at 100mm increments.

and these are the 
results of the 

calculations to give 
you an idea of what 

we did.
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everything seemed to 
come together at this 

point and I 
enthusiastically pushed 
on to try it out and find 
out what it was like to 
use with google maps.

i PLAYED WTIH THE CODE 
IN ORDER TO TRY OUT 

DIFFERENT INTERACTION 
STYLES.  i ALSO MADE 

SMALLER INCREMENTAL 
REFINEMENTS.

FOR INSTANCE QUICKLY 
CHANGING PANORAMAS 
CREATED A FLICKERING 

EFFECT.

to stop this, if you move the 
marker quickly it goes 

straight to a new location.

OTHERWISE, IF YOU MOVE SLOWLY, 
the marker shows every 
in-between panorama...

...as if slowly walking.

Great everything 
works.  Now what 
should the marker 

be like?

I could borrow from 
map tools that are 
already familar to 

most people.

meanwhile...trying out interactions.
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magnet

at the same time AS 
EXPLORING ON PAPER i  

was making prototypes 
to understand what it 

was like to use.

the larger 
rings tended to 

snag as they 
were so big.

to make the rings 
smaller and the map 

more visible I removed 
the view finder.

it’’s a lot like a 
computer mouse.

it would be easier 
to pick it up.

why don’t I try a 
magnet and make a 

board game marker.

I can still have a 
surround AVAILABLE 
in case people find 

it easier.
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N38 4x 2mm

N52 
4x1mm

N42 
4x 2mm

N42 
4x 2mm

wall thickness

when knocked over the 
marker would get 

pulled quickly to the 
end of the board as the 

strings retracted.

I reduced the wall 
thickness so the 

magnets stopped it 
sliding.

the physical 
qualities of the 

design were seen as 
important a part 

of the groups 
experience as the 

digital.

in finishing I used a captivating and 
quality combination of materials 
and design by referencing vintage 

navigation tools.

THE MAGNET WAS LIGHT 
ENOUGH TO BE PICKED UP 

AND PUSHED, WHILE 
STRONG ENOUGH TO STAY 

IN PLACE ON THE MAP.

I also tried to show 
different ways the comic can 
be used when talking about 

design and making and am 
excited to say I have many 
more ideas for the future!

there we have it.  In this 
short time I’ve given you 
some visual insights into 
the design and making of 

paper street view.

too short and 
the strings got 

in the way.

too high and it 
easily toppled 

when slid.

Pictorials 1: Design Methods/Approaches DIS 2016, June 4–8, 2016, Brisbane, Australia

345



Pictorials DIS 2016: Fuse, Brisbane, Australia

References
1. Bill Gaver and John Bowers.  2012. Annotated portfo-

lios. interactions, 19 (4). 40-49.
2. Nadine Jarvis, David Cameron and Andy Boucher.

2012. Attention to detail: annotations of a design 
process. Proceedings of the 7th Nordic Conference on 
Human-Computer Interaction: Making Sense Through 
Design, ACM, Copenhagen, Denmark, 11-20.

3. Scott McCloud and Bob Lappan.  1994. Understanding
comics. William Morrow, New York.

4. Thomas Dylan, Mark Blythe, Jayne Wallace, James
Thomas and Tim Regan. RtD Comics: A Medium for 
Representing Research through Design. Proceedings of 
the Designing Interactive Systems Conference, ACM, 
Brisbane, Australia.

Pictorials 1: Design Methods/Approaches DIS 2016, June 4–8, 2016, Brisbane, Australia

346


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11



