HW4: Skin Finding

Assigned: Thursday, October 23
Due: Thursday, October 30

segmented by color skin pixels highlighted



Detalls: Skin Classification

r = R/(R+G+B)
g = G/(R+G+B)

Start with the face training image set. Run your K-means
algorithm on the face training set to get K clusters with
small K, ie K <9, represented by average (r,9).

Represent each cluster by its mean in color space, ie

(rmean’gmean) "

Use the groundtruth images to assign the true label (skin
or not) of each cluster. The pixels of the cluster can be
used to vote for the final label of the whole cluster.



@relation skin

Sample ARFF

Attribute Relation File Format

relation name

@attribute 0 numeric
1 numeric

@Qattribute

v

@attribute

class {0,1}

» feature names and types

@data

129.
151.
148.
144.
128.
121.
145.
133.
.382377
153.
128.
143.
125.
131.

132

046013
097297
497444
097158
101831
993783
180214
587150

213978
760509
193117
730460
812171

128.
146.
162.
144.

128

91.654521 O
143.
.24°7295
.473634
143.
128.
136.
126.
142.

133
117

952284
511336
167033
516707
544512

650830

872653
093794
694335
652810
671438

o = O O O

oo o o o

» class name and type

your clusters with the means

> (from k-means) and skin class
assignments (from ground truth)

Note: append all clusters from
training images into one big training
ARFF



Train a WEKA classifier to learn skin vs. nonskin color in (r,g) space.
Your training vectors will have (r,g) plus class for each of the
clusters in the training set. Start with the Naive Bayes classifier. You

Continued

may try others, such as SVM.

Run your skin finder on images from both the training and testing

set, feeding it cluster (r,g) vectors to be classified.

Report on its performance: pixel classification accuracy plus images.

In the report, make a table with the following columns (see the report

template)
Image Orig. Labeled N.B. Other
Name Image Image accuracy | accuracy




Required Test Images

from
training
set

face0l.ppm face04.ppm face05.ppm face08.ppm

from test
set

face23.ppm face28.ppm



Weka Instructions

~= Weka GUI Chooser

Program  Yisualization Tools  Help h

B WEKA

Applications

The University
. of Walkato Experimnenter
i aik ato Enwironment for Knowledge Analysis KnowledgeFlow
Werszion 3.7.1
(] 1999 - 2010
The University of Wiraikato Simple CLI
Hamilton, Mew Zealand




Explorer

ICIassiF\,-' | (G| esaniate)| Seleeta 'utes WEEEELEE

Cpen file. .. | Cpen URL... | Open DE. .. | Generate, ., ndm Edit:, ., | SaVE, .. |
~Filker
Choose INDI‘IE | Apply |
—Current relation ~Selected attribuke
Relation; Mone Aktributes; MNone Mame: Mone Type: MNone
Inskances: None Sum of weights: Mone Missing: MNone Diskinck: MNone Unique: MNone
—Attributes
Al hone Invert: Fattern

ll Visualize Al |

Remoye

Status
’VWeIcDme to the Weka Explorer Log W- x0




Loading Training Data

< Weka Explorer

Preprocess I Classil";-'l Clusterl .ﬁ.sscu:iatel Select attributesl '-.l'isualizel

IS[=] B3

Cpen file. .. | Cpen URL. .. | Cpen DE. .. | Generate. .. | ndo | Edit... | Save... |
Filter
Choose |Nune Apply |
Current relation Selected attribute
Relation: skin Atbributes: 3 Mame; 0 Type: Mumetic
Instances: 45 Surn of weights: 45 Missing: 0 (0% Distinck: 45 Unique: 45 (100%:)
Attributes Statiskic Value
Mimirnurn 113.305
All hone Treverk Patkern Mairnum 176,513
Mean 135.611
M, Marme SkdDey 12,507

3 [class

Rermove

Class: class (Mom)

LI Wisualize All |

113.3

144 .01

176 451

Skatus
Ok

Log

<




Classification

~* Weka Explorer

| Preprocess | Classify | Cluster | Associate | Select attributes | Visualize | - - ) )
~* Classifier evaluation options
Classifier
[ Choose ]|Hai~.rEBa:.rE5
W [ Cubpuat -cl Fak
Tesk opkions Zlassifier oukpuk SR e B
(:) Lse training set |:| Cukput entropy evaluation measures 2=
Supplied test sek Set, ..

© Supp Output confusion matrix

{3 Cross-walidation  Folds

() Percentage spit 2, Store predickions For wisualization

Mare opkions. .. Cutput predictions
Cukput additional atkributes |:|
(Mo class W =
Cost-sensitive evaluation Set..,

O

Result lisk (right-click For options) Random seed For #val | % Split

[] Preserve arder For % Split
Cukput source code  |WekaClassifier
| oK | e

Skaktus




Prediction

~* Weka Explorer

Preprocess | Classify | Cluster | Associate | Select attributes | Yisualize
Classifier
MaiveBayes
Tesk options Classifier autput
. 3
{:}USE ST =S === Predictions on test et === —
(%) Supplied test set Set,.,
L insc#, actual, predicted, error, probabilicy distribution
@ Gzl [10 ] 1 211 2:1 0.069 #0.931
() Percentage split |:| = 1:1 1:0 *1 a
’ - 3 1:0 1:0 w1 0
More options, .. ]
4 2:1 231 0.084 *0.916
5 1:0 1:0 0,972 0.028
‘ {Mam) class v & 1:0 1:0 #0,981 0.019 W
7 1:0 231 + 0.084 *0.916
Stop : 1:0 1:0 SR
Result lisk {right-click For opkions) ? 1:0 1:0 T0.933 0 0.001
10 2:1 231 0.289 *0.711
16:43:17 - bayes.MaiveBayes 11 1:0 1:0 *1 0
12 1:0 2:1 + 0.258 *0.,742
13 1l:0 1:0 *[0.85 0.1z
14 1l:0 1:0 w1 0
15 2:1 2:1 0.z1L +*0.73 b’
£ | ¥
Staktus
OF Lag w x0




Confusion Matrix

~* Weka Explorer

Preprocess ':|-355”:':-“|Cluster Associate || Select atkributes | Wisualize

Classifier
Hai?EBares
Test options Classifier oukpuk
. . o " —_ - = = e = A
() Use training set Root mean sgquated error 0.3023 =
() Supplied test set Set... Relative absolute error 39.9303 %
Boot relatiwe squared error 6d. 8327 %
© Cross-validation I:I Total Number of Instances 45
() Percentage split |:|
- === Detailed Accuracy By Claszs ===
[ Mare options. .. ]
TP Rate FP Rate Precizion Fecall F-Measure ROC Area Class
‘ (Mo class L% 0,903 0.143 0,933 0.903 0.918 0.929 0
0.557 0.097 0.g 0.5857 0.528 0.9249 1
Stop Ueighted Awvg. 0,589 0,129 0,892 0.859 0.89 0.929
Fesult list (right-click For options) . ]
=== Confusion Matrix ===
16:43:17 - bayes.MaiveBayes
a h #-— clazzified a=
26 3| a-=10
212 1 b=1
v

Skatus

oK Log # x0
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