Enhancmg Spatlal Input on the Body

with a Smart-Ring
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L A common problem
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Limated input space:
constrains / precision
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Can we use body as an extens
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Project Jacquard : Pinstripe ' FabriTouch
Poupyrev et al. (2016) | & Karrer et al. (2011) ‘ Heller et al. (2014)
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Capacitive Touch PocketTouch ' Skinput
Holleis et al. (2008) Saponas et al. (2011) Harrison et al. (2010)
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The body has a potentially

huge input canvas
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Are all body parts suitable for input?




Where 1s ok to display information?

On-Body Projection Where 1s ok to touch?

Harrison and Faste (2014)
e [ 8 & 2 o £ 8 [2 i
/8\ IR\ IR\ R\ TR e\ E’-}T s ::“:- .--

Standing Sitting Reclined Sitting Crossed Crossed Leg Crossed Leg
Legs Together Legs Together Legs Apart Leg at Knee Ankle-to-Knee on Floor

Touching Looking
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(2) Preference BodyOnly (P) preference Body+Pointing (C) Social Acceptability
dominant ~~non-dominant  dominant on-dominant dominant on-dominant

On'BOdy TOUCheS Figure 7. Median preference and acceptability rankings of on-body
Wagner et al. (2013) targets (from green = acceptable to red = unacceptable).



1 he body has a ])Oteily huge imput canvas
but practical eyes-free input space 1s small
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Limated input space:
constrains / precision



Touch + Ring

Can we combine touch selections on the body
with complementary imput on a ring wearable
to wncrease the input space at almost no cost?




1 hree Rings for the Flven Lords under the Sky...
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Input and output rings
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selection
dial

ipation Disambiguating
moner input through
touch + ring
switch oring
Bianchi and Je
l / 3V batteries (Augmented Human 2017)

- @ 47.8mm
e

Rich output
notifications
with a ring

PokeRing
Je et al. (CHI 2018)




Dominant side

Ring

Touch-input
surface
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2x2 design
Touch4  Touch8

Number of locations on body
4 or 8
Ring4 Ring8
)
<:f\ N <:O‘ Interface
{ 1t Touch vs. Ring+Touch
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Screen
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Tactile feedback on selectio




Lixperiment details

e 2x2 repeated measure design (Interface x number of targets)

* Interface fully balanced; targets with Latin square design

* 13 blocks per target location (3 training trials + 10 testing trials)
* Errors were repeated in random order

e 12 participants (age: 20-35, M: 25.8, SD: 4.9), 4 female
e ~10 SUD compensation

demographics »| Condition 1 >®
[ |
|

Condition 2 >®

Condition 3 >®

Condition 4 >®
[ |
| |

240 correct trials per user (total 2880)



Normalzied Mean
Error Count

Results: errors

ANOVA: significant
i Interactions and main
ffects (p<0.001
- effects (p )
Ring8 Touch4 Touch 8
Condition
Ring 8 ? Touch 4 D Touch 8D
97.9% 94.8% (95.2%
82.7% 86.3% |84.0%
74.0% 81.1% (81.1%
98.1% 95.4% (96.1%




Results: time and cognite load

m Ringd ®™Ring8 ® Touch4 Touch8

ANOVA: significant main
J effects (p<0.001) for
workload
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Summary of findings
' number of targets ' accuracy

E— No time differences

Drastic differences for errors and cognitive load between

) )
touch and Ring+Touch




So, what happened?

O 1 start

2 ring selection

touch selection

Ring selections were made in-air
without reducing the interaction speed.




A/)/)Zicatims and future work
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a. Head-mounted interfaces
b. Smart-watches/wearables
c. IOT devices with no screens



Summary
e Using Ring+'louch to increase
Input space

*No significant cost in terms of
time, errors or cognitive load

e Applicability of results beyond
on-body touches

with a Smart-Ring
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