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Eksploracja danych

Taje nam bardzo ,zgrubny” obrazek jaka
informacje mozemy z danych wyciggngc i na
jakie pytania mozemy odpowiedziec.
Przewiduje poruszanie sie ludzi na podstawie
danych zarejestrowanych przez ich smartfony.

http://www.samsung.com/global/galaxys3/ K
-

W kazdym smartfonie jest akcelerometer
| zyroskop, tak ze mozemy rejestrowac
Pozycje i predkos¢ poruszania sie
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Exploracja danych

Samsung Data

B 00 7 ya Machine Leaming Repa:

&= C & [ archive.ics uel.edumi/datasetsHuman+Activity + Recognition+Using + Smartphones

I

UCI cA 8%

Machine Learning Repository

Certer for Machine Laaming and Irtelligent Systems

About Citation Policy Donate a Deta Set Contact

D mopootory @ Wen . -

View ALL Data Sets

Human Activity Recognition Using Smartphones Data Set

Download. Daia Folder, Data Set Description
Abstract Human Activity Recognition database built from the recordings of 30 subjects performing activities of daily living [ADL) while carrying 2 waist-mounted smartphone with embedded inertizl sensors.
| Data Sef Characteristics: | Multivariate, Time-Serdes | Number of Instances: | 10293 | Area: | Cormputer
Atiribute Characteristica: [ N/A Mumber of Attributes: || 561 Date Donated AH2-1210
Associasted Tasks: Classification. Clustering | Missing Values? MeA Number of Web Hits: || 5485
Source:

Jorge L. Reyes-Oriz, Davide Anguita, Alessandro Ghio, Luca Oneto.
Smartlab - Non Linear Complex Systems Laboratory
DITEM - Universita deqll Swudl di Genova, Genca 1-16945, [taly
trit ition "ER (
www smartlab ws

http://archive.ics.uci.edu/ml/datasets/Human+Activity+Recognition+Using+Smartphones
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Dane:
s

load( "data/samsungData.rda™)
names ( samsungData)[1:12]

Przyspieszenie ciata w kierunku x,y,z.

#H# [1] "tBodyhAcc—-mean()-X" "tBodyAcc-mean()-¥" "tBodyAcc-—-mean()-—-Z"

## [4]1 "tBodyAcc-std()-X" "tBodyAcc-std()-¥" "tBodyhAcc-std()-2"
## [7]1 "tBodvhAcc—mad( )—-X" "tBodyhAcc—mad( )-¥" "tBodyhAcc—mad( )—-Z"
## [10] "tBodyhcc—max()-—-X" "tBodyAcc—max( )-¥Y" "tBodyhAcc—max()—-Z"

- Czy mozemy przewidzie¢ aktywnosSc¢ w oparciu o te dane?

table(samsungDataSactivity)

Aktywnos¢: lezy, siedzi, stoi, idzie, idzie pod gore, idzie na dét

v
## laying sitting standing walk walkdown walkup
## 1407 1286 1374 1226 986 1073
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Srednie przyspieszenie
-6y

par(mfrow = c(1, 2), mar = c(5, 4, 1, 1))

samsungData <- transform(samsungData, activity = factor(activity))

subl <- subset(samsungData, subject = 1)

plot(subl[, 1], col = subl$activity, ylab = names(subl)[1])

plot(subl[, 2], col = subl$activity, ylab = names(subl)[2])

legend( "bottomright”, legend = unique(subl$activity), col = unique(sublSactivity),

pch = 1)
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Klastering na podstawie sredniego

Erzxsgieszenia

source( "myplclust.R")

distanceMatrix <- dist(subl[, 1:3])

hclustering <- hclust(distanceMatrix)

myplclust (hclustering, lab.col = unclass(sublSactivity))

Cluster Dendrogram

1.0

Nie widac¢ dobrej separacji
klastrow ze wzgledu na
Srednig aktywno$ci.

Ta zmienna nie pozwala na
dobrg separacje.

Height
0.5

0.0

distanceMatrix
hclust (*, "complete™)

Prof. dr hab. Elzbieta Richter-Was 18/12/2014



Klastering na podstawie

. maksxmalnego Brzxseieszenia

par(mfrow = c(1, 2))
plot(subl[, 10], pch = 19, col = sublSactivity, ylab = names(subl)[10])
plot(subl[, 11], pch = 19, col = sublSactivity, ylab = names(subl)[11])
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Klastering na podstawie

. maksxmalnego Brzxsgieszenia

source( "myplclust.R")

distanceMatrix <- dist(subl[, 10:12])

hclustering <- hclust(distanceMatrix)

myplclust (hclustering, lab.col = unclass(sublS$activity))

Cluster Dendrogram

1.5

Widac separacje ze wzgledu na
maksymalng aktywnosc.
Dwa klastry:
walk, walkup, walkdown
laying, standing, sitting

1.0

Height

0.5

0.0

distanceMatrix
helust (*, "complete”)
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SVD analysis

I I ———

svdl = svd(scale(subl[, -c(562, 563)]))
par(mfrow = c(1, 2))

plot(svdlSu[, 1], col = subl$activity, pch = 19)
plot(svdlSu[, 2], col = sublS$activity, pch = 19)
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Znajdz ,maximum contributor”
EEE N

plot(svdl$v[, 2], pch = 19)
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Przeprowadz klastering uzywajac

te'| zmiennei

maxContrib <- which.max(svdl$v[, 2])

distanceMatrix <- dist(subl[, c(10:12, maxContrib)])
hclustering <- hclust(distanceMatrix)

myplclust (hclustering, lab.col = unclass(subl$activity))

Cluster Dendrogram

names ( samsungData) [maxContrib]

## [1] "fBodyAcc.meanFreq...Z"

Height
g0 05 10 15 20
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K-means klastering
I I —

kClust <- kmeans(subl[, -c(562, 563)], centers = 6)
table(kClustScluster, subl$activity)

#

## laying sitting standing walk walkdown walkup

1 0 0 0 50 ' 0 Tez ma problem
o ’ ’ ool e 0 Aby rozrézniaé
# 3 27 37 51 0 0 0 y

#H 4 3 0 0 0 0 53 Ia_y'_ng

# 5 0 0 0 45 0 0 Sitting

## 6 20 10 2 0 0 0 standing
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K-means klastering (nastepna
roba

kClust <- kmeans(subl[, -c(562, 563)], centers = 6, nstart = 1)
table(kClustScluster, sublSactivity)

#

## laying sitting standing walk walkdown walkup

## o1 0 0 0 0 49 0 ]

2% 18 10 5 o 0 0 Tez ma problem
£ 3 0 0 0 95 0 0 Aby rozrézniac
## 4 29 0 0o 0 0 0 laying

## 5 0 37 51 0 0 0 Sitting

# 6 3 0 0 0 0 53 standing
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K-means klastering (nastepna
roba

kClust <- kmeans(subl[, -c(562, 563)], centers = &, nstart = 100)
table(kClustScluster, subl$activity)

##

#H laying sitting standing walk walkdown walkup
#7# 1 18 10 2 0 0 0
## 2 29 0 0 0 0
i 3 0 0 95 0 0
## 4 0 0 0 49 0
# 5 3 0 0 0 53
## b 0 37 51 0 0 0

Prof. dr hab. Elzbieta Richter-Was 18/12/2014



K-means klastering (nastepna
roba

kClust <- kmeans(subl[, -c(562, 563)], centers = 6, nstart = 100)
table(kClustScluster, subl$activity)

##
#H laying sitting standing walk walkdown walkup
el 0 o0 ’ 0 Dobra separacja dla
# 2 3 0 0 0 0 53
Walk
# 3 0 0 0 0 49 0 Walk
#H 4 0 0 0 95 0 alkup
# 5 0 37 51 0 0 walkdown
# 6 18 10 2 0 0
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Klaster 1: laying
N =

o Gdzie lezy centrum tego klastra w 500-dim
przestrzeni, narysuj pierwsze 10 zmiennych

plot (kClustScenter[1l, 1:10], pch = 19, ylab = "Cluster Center", xlab = "")

02

Cluster Centar
0.2
[T N N N A N

0.6

-1.0

Prof. dr hab. Elzbieta Richter-Was 18/12/2014



Klaster 2: walking

S 1
o Gdzie lezy centrum tego klastra w 500-dim
przestrzeni, narysuj pierwsze 10 zmiennych

plot (kClustScenter[4, 1:10], pch = 19, ylab = "Cluster Center", xlab = "")
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Air-polution dane

Czy teraz zanieczyszczenia sg mniejsze niz
dawniej?
Czy jest nizsze teraz (2010) niz byto w (1999)?
Czy fluktuacje sie zmniejszyty?
Porownaj dla kilku stanow
Porownaj dla jednego stanu wybranego

Porownaj dla catego USA

Uruchom i zrozum sekwencje w zatgczonym
skrypcie.

Prof. dr hab. Elzbieta Richter-Was 18/12/2014



