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~ We think spatially.
(BATEA A )

Spatial concepts map
directly on to the cortex as
" topologically correct
~__mappings.
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Relationship between the rate of change of orientation and direction preferences in the
primary visual cortex of the cat. Red lines indicate iso-orientation lines along which
orientation preference does not change. Dark blue marks regions where orientation
preference changes rapidly. Image size: 2.7 X 2.1 mm? of cortex. See Kisvrday et al.,

Visual Cortex 636-647.



Rosie Fleming - Ngapa

Hunter-gatherer societies
use topologically correct
mappings to communicate
spatial information.
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* This painting depicts a water Dreaming. The straight lines represents
the flood waters running through the landscape. The small bar
shapes signify clouds. The small circles are water soakages.
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,  The same SYMBOLIC
— representation
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A REALISTIC image of London has so much information that
the railway network is hard to see so a SYMBOLIC map is useful.
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Urbanisation-and the start of civil society meant that th
was a need for spatial information which was not only sy
and topologically corseet,-but was placed in a plane with

calibrated axes so that relations could be measured. ;ﬁ\‘_ '
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Wio owns what, where is it and how much tax should they pay?
YEIA 2, R, ATEM 208025,
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Topologlcally correct depictions were inadeqguate for the purposes
of government. Consistent scale and consistent orientation appear
by 8,500 years ago to meet the needs of government .3} I K
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* \We appear to think spatially In
topologically correct mappings, but
we have disciplined ourselves to map
geographically, as far as we are able,
so that we can measure and
calculate spatial qualities.
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 Maps and Space Images are part of a
family of diagrams. There are rules
which they need to conform to.
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TYPE OF DIAGRAM
Qb Sy

CHARACTERISTICS

CRFIED

Picture (E%)
(Air Photo — space

image) (ZMRH,

Realistic: Planar metric
combined with
planar topology

(R PR ESS
R EEND)

X [E B 5
Map &) Symbolic; Planar metric | (F5ER; FHEitES
combined with GRRIEZEND)
planar topology
Network Diagram (%% | Planar topology G REEND,

HEY)

3D/CAD Graphics (=4k
Bl )

Metric and topology in
Cartesian 3-space

(FEER/R=Z4E2 8] B
THEMA)

(Modified after Lemon and Engelhardt in TwD, 1997)




How do we (& others) think about data?
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e Descriptions, depictions, and diagrams.
appear to form three distinct groupings
which are processed by our brains Iin
different ways.
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 The iIssue has been presented as a
choice between reasoning being
semantic or syntactic respectively. In
terms of syntax, text and equations are
essentially linear and diagrams and
depictions need not be.

-ﬁﬁﬁﬂwwﬁmEﬁXﬁ@ﬂﬁ&%
MR IGERE. giapkms, X meE
JEAMER, R DAL




« Most representations

are Fregean -the
symbol bears no
resemblance to the
thing it represents in
terms of its behaviour or
properties.

But with analogical
representations there is
such a resemblance.
This Is a key difference
between text and
equations (Fregean)
and diagrams
(analogical).
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Diagrams with text

Diagrams are visual
representations that appear to
operate best when cognitive
reasoning, which must extract
the structural information from
sentential, Fregean, data by
laborious comparisons and
computations, is assisted by a
visual representation from
which the perceptual system
can infer the structure of the
data.
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 Most Spatial Data is model-based rather
than Fregean. Much of the content Is
understood semantically, rather than
sententially.
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 The geographic tradition is model-based
and geographers explore data both
semantically and sententially, rather
than predominantly sententially.
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Lets look at a US election....
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* A graphical structure
created by the use
of different colour
hues Is generally
perceived as a
relational structure
of the categorical

type.
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« A graphical structure
created by the use
of different sizes
suggests
guantitative
proportionalities
between the
represented
elements.
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* A graphical structure
created by the use
of different colour
saturations Is
perceived as the
relational structure
of the ordinal type.
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Maps lie to tell the truth
i ] 8 B B A SR 2 S

 |n this map the road
b e == symbol width does
--_"".““’"-*'M* ------- ST88 20 o7 ~  NOT represent the

‘ 7% T B width of the road.
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In this REALISTIC image which is the
major road? {EIX N E LR E S, B2
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Combining

* In our Plank Road Project we wish to
combine elements of both the map and

iImagery.
» 7EFATHIPlank Road i H ', A IA =
ML B AR LR 4 Sl K.




BUT. In Conclusion (45i8)

 To combine the two types of diagram
(maps and space images) we must take
care as their language and grammar are
different.
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