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Detect Activity Areas : an equation with two unknowns
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Archaeological context: readability of spatial data ? Caours, Level 4
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Detect Activity Areas : an equation with two unknowns
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Intrasite spatial analysis : a method to rule them all ?

How to choose the right Spatial Analysis ?
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Our Spatial Analysis Protocol

1. Kernel Density Estimation

Based on: Analysed point s Bandwidth't Points set s,
» Density and frequencies

Results:
» Model of distribution of
concentration zones
» Density of concentration
zones

Euclidean distance

Limits:
» Research bandwidth to fixe

Kernel function

—_— = ~
\"‘————"T '—n\_—___”

\ Modified from Gatrell et al., 1996

Study region R




Our Spatial Analysis Protocol

2. K-means Clustering

Based on:
> Distances between remains

Results:
» Repartition of every remains
into a define number of
groups (Clusters)

Limits:
> Groups number to fixe
» First groups centres

Modified from Lebart et al., 2000

Random selection of
the centers
C°1and C°2

Constitution of the
classes I°1and I°2

New centers
C11and C‘2
and new classes
1 1
I 1and I

New centers
C21and sz
and new classes
2 2
| 1and | :



Our Spatial Analysis Protocol

(

Point pattern

)

|

Automatic selection method: Paramefers:
Scott’s rule of thumb »» Bandwidth

Two crossed

methods

Kernel Density Estimation

!

Local maxima extraction:
Mean Shift Clustering

|

Parameters:

» B Groups number
¥ Groups fifst centers

K-means Clustering

U P

-\ y | Y

Concentration zones:
3> Number %> Each point assign to a group

o 3> Center :
3> Distribution . 3»> Coordinates of groups center

) coordinates
> Density
Comparison of the centers positions for the two methods
Comparison between concentrations zones and groups distribution

v

v

[ Concentration zones distribution model




Results: Kernel Density Estimation combined with K-means Clustering
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» Spatial organisation of faunal remains as clusters

» Similar results between Kernel Density Estimation and K-means Clustering




Detect Activity Areas : an equation with two unknowns

Geomatics Archaeology

Remains spatial
organization: anthropic
origin

One relatively short

Kernel Densqltby Estimation < >eeation
K-means clustering
Clustered i » Clusters = Activity Areas ? » &
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Areas ?




Results: Human Activity Areas ?
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> Several.concentration of fractured remains
> One concentration of burned remains

> One main concentration of fractured remains
> One concentration of burned remains

» Faunal remains clusters = Human Activity Areas (butchery and combustion zone)




Results: What kind of Activity Areas ?
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Results: What kind of Activity Areas ?
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Results: What kind of Activity Areas ?

Species

Fractured and
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Results: What kind of Activity Areas ?
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Take Home Message
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Take Home Message
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Take Home Message
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Take Home Message
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Take Home Message
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Conclusion

Geomatics Archaeology
Remains spatial
organization: anthropic
origin
Kernel Density Estimation 5;#1 One relat|ve!y shed
s occupation
K-means clustering |
v Clusters
Clustered - — > > Fractured remains

> Burned remains

» Specific butchery areas
» Waste zone
» Combustion zone
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