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« Using sound to represent
uncertainty in spatial data

* Visual representation
 The need for alternatives

* Visual & sonic comparison
« UKCPOQ9 Data
« Google Maps Ziiﬁé S
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_ Image
Edinburgh How do we
+1°C +0.2°C
show all of

this info?

Norwich

+ 2.5°C £5.2°C
-2.7°C to +7.7°C

Use another
sense
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Jenkins, G. J., Perry, M. C. & Prior, M. J. (2008) Figure 2.63d Society
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o Vision is visually saturated
« Haptic is expensive

. Smell & taste are difficult!
« Sound is easy & cheap
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__ The Power
27 of the Sound Facts
" Image
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o After vision, sound is next most
pOWGrfUI SENSE Minghim, 1995; Fortin et al., 2007)

* Most people are capable of greater
sonic differentiation that they utilise

(Loomis et al., 1993; Klatzky & Golledge, 1995)

* People can tell the difference between
any 2 of 400,000 different sounds

* People can remember up to 49 unique
SoundS Brewster (1994)

There should be some potential...

However, limited work and very W

- _ £
limited testing i g

Cartographic
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» Compare visual & sonic =
methods

 Used UKCPQ09 data

CLIMATE

! FROJECTIONS

 Participants in small groups
« Questionnaire
« Google Maps API
* Discussion session
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| fhe Power

~ of the UK Climate Projections 2009

_ Image

* Future climate for UK up to 2080s
 |Latest in the series
 First set to include uncertainty

Probability

|

TEMPSTAWE INSrease
* Uncertainty is useful

« But users have to change their o
workflow to make use of UKCP09_ ‘&8

Car gph

 How do we represent this?
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Edinburgh

+ 1°C £0.2°C
+0.8°C to +1.2°C

Norwich

+2.5°C +£5.2°C
-2.7°C to +7.7°C

The British B9,
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« Comparing visual and sonic
methods of representing the
uncertainty

« Showed users the data
* visually and/or sonically

* Asked users to highlight specific
areas where temperature and
uncertainty over thresholds s
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The Power

fth
49 How to compare?

Online evaluation

* Web based mapping
« Show UKCPQ09 data
« Collect responses

« Google Maps
* Familiar to most users
 Good APl docs & support o =

e.g. "adwords" or "open source”

oogle maps
LK

Google Maps JavaScript API V3 I

Maps AP| Family i i
o H OW ? e Google Maps Javascript APl V3 Articles
L]

Note: The Google Maps Javaseript APl Version 3 documented withi
AP! has been officially deprecated as per our deprecation policy. W
enhanced version!

WMaps Javaseript API V3

B Home Page
Basics Too Many Markers!

[
Y O Tutorial Presents variaus technigues that can be used to display a large r
S O u O rI a S Events Election Ratings and Spatial Data with Fusion Tables
Controls Describes how to store, display, and query complex and changin

Querlays Eun with MIVC Objects
Presents a basic introduction ta using MV objects within Googh

5
ERCes widget using them

IMap Types
. Using PHP/MySOL with Google Maps
API Referance
Shows how to use PHPMySQAL and the Google Maps AP w3 to

© Code Samples: ok

Samples Creating a Store Locator with PHP & NySOL
Demo Gallery

sl Shows how o create a store locator where users can search for r
Libraries: on a mobile-optimized map, using PHPMSCL for the backend

S More Hesources: Exom Info Windows to a Database: Saving User Added Form Da
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Map 3 of 6

These maps show both the 90th
FPercentile values and the Range
walues using calour.

Please highlight B on the righf-hand
map the locations

where the 50th Percentile values
are greater than approx 28°C A

and

where the Range values are greater
than approx 6.5°C .

Remember: highlight the locations
where both values exceed the
specified limits.

Remove Last Point
Clear Highlight

Continue

1 I
12MCAS"E 20 258 30:RE 2:°C 4 °C 6 °C a°C 1] o e 5

g0th Percentile B of Temperature of the YWarmest Day H for 20205 B Fange H of Temperature of the Warmest Day B for 20205 8
shomam using colour. shown using calour.




1 I
12*C 15°C 20°C 25 °C 30°C

of Ternperature of the Warmest Day B for 2050 B
shaown using colour and sound.

2°C  4°C il g c" 1o°"C

Range B of Temperature of the Warmest Day @ for 20505 B
shown using colour and sound.

Map 4 of 6

These maps show hoth the 50th
Percentile values and the Range
values using colour and sound.

Please highlight B on the right-hand
map the locations

where the 50th Percentile values
are greater than approx 29°C 0

and

where the Range values are greater
than approx 9°C .

Remove Last Paint
Clear Highlight

Continue

VSVS

Sound is nof muted.

</
lf.‘:

The British B,
Cartographic =
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The Power

Map 4 of &

These maps show baoth the S0th
Percentile values and the Range
walues uging colour and sound.

Pleaze highlight B on the nght-hand
map the locations

whera the §0th Percentile values
are greater than approx 21.6°C 0
and

where the Range values are greater
than approx 4.5°C [,

Remove Last Point
Clear Highlight

Cartinue

Sournd is nof rmuled

J

12°c 15 °C zu% [/ 30 g4 1D
S0th Percentile 0 of Surmmer Mean ternperature O for 20505 0 Range 0 of Summer Mean termperature 0 for 2050s 0
showen using colour and sound. shown using colour and sound.

-
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The Power

Map 5 of 6

This map shows the 50th Percentile
walues using colour and the Range
values using sound.

Please highlight B the locations

where the 50th Percentile values
are greater than approx 21.5°C
and

where the Range values are greater
than approx 4.5°C [,

Remove Last Point
Clear Highlight

Continue

Sound is not muted.
Summer Mean temperature

for 2050s [
gith Percentile B shown using
colour and Range B
shown using saund.
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Google Maps Results

Results

« Learning Style may have an impact
 Visual or aural '
 Slight trend for visual

« Currently unclear based on
these results

Membatic

 But not the focus of this research

* Lots of views on the sound
* Not all consistent! A

The British 59,
Cartographic
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Overall

Using sound to represent uncertainty
In spatial data T} |
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 Vision, sound and both
» Using Uncertainty in UKCP09 K S ECnons
« Sound can be useful
« Awareness of the data is important

The British 59,
Cartographic
—— Sodety
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