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m per each image find how many word are present in 500

cluster.
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Training ] ClaSSIfleF

m Encoded training images from each category are fed into a
classifier training process.

m The function trains a multiclass classifier using the
error-correcting output codes (ECOC) framework with the
help of binary support vector machine (SVM) classifiers
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ObjectRecog‘n{tionl‘zainina’ras\:ing -
—-——5tart of TrainingObjectClassifier function-—-

object_description =
Columns 1 through &
'car side' 'Leopards’' 'ant' 'butterfly" 'Motorbikes"' 'ferry'
Columns 7 through 13
'cup' 'elephant' 'panda’ 'cub' 'car' 'tiger cartoon' 'rhino'
Column 14

'lion'

object_count =

123 200 42 g1 738 &7 57 64 38 3z 101 40 59 40
Results

object_count =

3z 3z 3z 3z 3z 3z 3z 3z 3z 3z 3z 3z 3z 3z
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Creating Bag-Cf-Features from 14 image sets.

. * Image set car side.
Badri Patro “ mage set Lecpards.
Ganesh * Image set ant.
Boddupally * Image set butterfly.
# Image set 5: Motorbikes.
# Image set ferry.
* Image set cup.
* Image set elephant.
# Image set panda.
# Image set cub.
* Image set car.
* Image set tiger_cartoon.
# Image set rhina.
# Image set lion.

*

Extracting SURF features using the Grid selection method.
*#% The GridStep is [8 8] and the BlockWidth is [32 64 96 128]
———— —

* Extracting features from 10 images image set 1...done. Extracted features.
* Extracting features from 10 images image set 2...done. Extracted features.
* Extracting features from 10 images image set 3...done. Extracted features.
* Extracting features from 10 images image set 4...done. Extracted features.

Results * Extracting features from 10 images image set 5...done. Extracted features.
* Extracting features from 10 images image set 6...done. Extracted 3 features.
* Extracting features from 10 images image set 7...done. Extracted features.
* Extracting features from 10 images image set 2...done. Extracted features.
* Extracting features from 10 images image set 9...done. Extracted features.
* Extracting features from 10 images image set 10...done. Extracted
* Extracting features from 10 images image set 11...done. Extr

* Extracting features from 10 images .done. Extracte
Extracting features from 10 images

Extracting features from 10 images

image set 12.
image set 13.
image set 14...done. Extracted 17732 features.

*

.done. Extracted 41800 features.

*
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Results:

[ “F\Course Work_PhD:Course_ Work_IITK\MATLAB Workspace\Video_Processing_EEGO3A\EE698M_Course Projects\Complete BK\Computer_Vision_Projectt11_04_16\object_recognition_tr

File Edit

cHEHBR L& |Pelnm|l®x|EBE

Search View Encoding language Settings Macro Run Plugins Window 7

Bl Bl

[H Assignment_3_Report tex _J‘ [H Assignment_2_Report tex _J‘ B CreateObjects.m _J} & Assignmert_1_EE627Atex _J} [ CS676A_Project_Proposaltex _J‘ = EEG98M_Paper_Presentation tex [ =«

done, Extracted 33744 features.
done, Extracted 48336 features.
done, Extracted 44536 features.
done, Extracted 47272 features.
Extracted 32060 features.
Extracted 13824 features.

Extracting features from 10 images in image set 6.
Extracting features from 10 images in image set 7,
Extracting features from 10 images in image set £,
Extracting features from 10 images in image set ¢,
Extracting features from 10 images in image
Extracting features from 10 images in image
Extracting features from 10 images in image Extracted 32760 features.
Extracting features from 10 images in image Extracted 41800 features.
Extracting features from 10 images in image set 14...done. Extracted 17732 features.

reepifg 80 percent the strongest features from each lmage set.

Balancing the number of features across all image sets T ve clustering.
Image seT 11 has Thg least number of sTrongest feavures; 11059, )

Using the strongesy 11059)features from each of the OTHEET T ets.

Using K-Means clustering To create a 500 word visual vocabulary.

Number of features 5
Number of clusters

Initializing cluster centers. ..ao%o.20%1.00%1.20%1.«10%1.50%1.so%z.oo%z.zo%z.«m%z.ao%z.20%3.00%3.20%3.«10%3.50%3.

4.80%5.00%5,20%5. 4085, 6035, 8036, 00%6., 2016, 40%6, 6036, 80%7,00%7,20%7, 4037, 6037, 5038, 0038, 2038, 4038, 6038, 8039, 0039, 2039, 40%
$37.20%37.40%37, 60337, 80%38, 00338, 20338, 40332, 60338, 80339, 00339, 20339, 40339, 60339, 80340, 00340, 20340, 40340, 60%40.50%41,00
$42,40%42.60%42, 80343, 00343, 20343, 40343, 60343, 80344, 00344, 20344, 40344, 60344, 900357, 00257, 20357, 40357, 60357, 80358, 00%58.2
376.20%76.40%76. 60376, 80%77.00%77,20877, 40377, 60377, 80%78, 0078, 20378 . 40378, 60378, 80378, 00379, 20379, 40379, 60379, 80380, 00
97.20%97.40%97, 60397, 80398, 00398, 20398, 40392, 60398, 80399, 00399, 20399, 40399, 60398, s

Clustering.. [completed 0/100 iterations completed 1/100 iterationg.X~0.71 seconds/iteration)completed 2/100 iterations

3/100 iterations (~0.57 TidS/ ITeration] Conpleted 4/ ree—re€¥acions (~0.73 seconds/iteration)completed 5/100 iterations
30/100 iterations

70 seconds/iteration)completed 31/100 iterations (~0.52 seconds/iteration)completed 32/100 iteratl
completed 34/100 iterations (~0.56 seconds/iteration)completed 35/100 iteratil

(~0

Finished creating Bag-Of-Features
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ng an image category classifief for 14

e
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Category
Category
Category
Category

1: car_side

2: Leopards

3: ant

4: butterfly
Category 5: Motorbikes
Category &: ferry
Category 7: cup
Category 8: elephant
Category 9: panda
Category 10: cub
Category 11: car
Category 1
Category 1
Category 14: lion

—_—

: tiger cartoon
: rhino

A I I I I B

WO .

Encoding features for category
Encoding features for category
Encoding features for category
Encoding features for category
Encoding features for category
Encoding features for category
Encoding features for category
Encoding features for category
Encoding features for category
Encoding features for category
Encoding features for category 11...done.
Encoding features for category 12.
Encoding features for,
Encoding features for

Finished training thEGatEEDI:E classifier.

Results

A I I I I B

gory 14...done.

*
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* The confusion mavrix £ FraimingYer isd

PBREDICTED
RO | car_side leopards ant  bucterfly Motorbikes ferry cup  elephant panda cub  car  tiger_cartoon rhimo  lion
car_side 1200 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.0 0.00 0.00 0.00 0.0
Leopards 170-00 1.00 0.00  0.00 0.00 0.00 0.0 0.00 0.00  0.00 0.00 0.00 0.00 0.0
1 0.00 0.0 1.00 0.00 0.00 0.00 0.0 0.00 0.00  0.00 0.00 0.00 0.00 0.0
busterfly 1 0.00 0.10 B 0.50 0.00 0.00 0.0 0.00 0.00 0.10 0.00 0.00 0.00 0.0
Motorbikes 1 0.00 0.00 0.00 T 0.00 0.0 0.00 0.00 0.0 0.00 0.00 0.00 0.0
ferry 1 0.00 0.00 0.00  0.00 1.00  0.00 0.0 0.00  0.00 0.00 0.00 0.00 0.0
cup 1 0.00 0.00 0.00  0.00 0.10 B 0.90  0.00 0.00  0.00 0.00 0.00 0.00 0.0
elephant 1 0.10 0.10 0.00  0.00 0.00 0.00 =T700  0.80 0.00  0.00 0.00 0.00 0.00 0.0
panaa 1 0.00 0.00 0.00  0.00 0.00 0.00 0.0 TWET 1.0  0.00 0.00 0.00 0.00 0.0
1 0.00 0.00 0.00  0.00 0.00 0.00 0.0 0.00 g 1.00 0.00 0.00 0.00 0.0
car 1 0.00 0.00 0.00  0.00 0.00 0.00  0.00 0.00 0.00  TTO 190 0.00 0.00 0.0
tiger_cartoon | 0.00 0.00 0.00  0.00 0.00 0.00 0.0 0.00 0.00  0.00 0.00 1.00 0.00 0.0
rhino 1 0.10 0.00 0.00  0.00 0.00 0.00 0.0 0.00 0.00 0.00 0.00 0.00° 0.5 0.00
lion 1 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 TTOTTT.%0

* Average Accuracy is 0.85.

confusion_macrix_training_set

Results
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Object Results:
Recognition
and
Localization

Evaluating imege category classifier for 14 categozis
—_—

. * Category 1: car side
Badri Patro ¢ * Category 2: Leopards
Ganesh * Category 3: ant
Boddupally * Category 4: butterfly
* Category 5: Motorbikes
* Category &: ferry
* Category 7: cup
* Category 8: elephant
* Category 9: panda
* Category 10: cub
* Category 11: car
* Category 12: tiger_ cartoon
* Category 13: rhino
®

Category 14: lion
oTy ST nem

Evaluating 22 images from categery
Evaluating 22 images from categery
Evaluating 22 images from categery
Evaluating 22 images from categery
Evaluating 22 images from categery
Evaluating 22 images from categery
Evaluating 22 images from categery
Evaluating 22 images from categery
Evaluating 22 images from categery
Evaluating 22 images from categery
Evaluating 22 images from categery
Evaluating 22 images from categery
Evaluating 22 images from categery

Evaluating 22 images from categozy 1 dane.

Finished evaluating all the test sets.

Results

I I B Y

*

*

The confusion matrix for this test set is:
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Object
Recognition
and
Localization

Badri Patro
Ganesh

Boddupally Results:

* The confusion masrix for this test sec ist

PREDICTED
RO | car_side leopards ant  bucterfly Motorbikes ferry cup  elephant panda cub  car  tiger_cartoon rhimo  lion
car_side 1100 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.0 0.00 0.00 0.0
Leopards 17000 1.00 0.00  0.00 0.00 0.00 0.0 0.00 0.00 0.0 0.00 0.00 0.0
ant 1 0.05 ~0.00 0.05  0.41 0.05 0.00  0.05 0.05 0.14  0.05 0.00 0.05  0.14
busterfly 1 0.00 0.00 5 0.27 0.14 0.00  0.09 0.0 0.1¢  0.05 0.00 0.05  0.14
Motorbikes 1 0.00 0.00 0.05 .00 0.5 0.00 0.0 0.00 0.00 0.0 0.00 0.00 0.0
ferry 1 0.32 0.00 0.00  0.00 0,08 0.00 0.00 0.00 0.0 0.00 0.00 0.0
cup 1 0.23 0.00 0.00  0.09 0.14 ©0.00 _0.32 0.00 0.1¢ 0.0 0.00 0.05 0.0
elephant I 0.09 0.00 0.00 0.0 0.05 0.0s T0.00 .23 0.05  0.14 0.05 018 0.14
panda I 0.00 0.00 0.00  0.23 0.18 0.00 0.0 0.08 032 0.05 0.00 0.05  0.08
cub 1 0.05 0.14 0.05  0.00 0.00 0.00 0.0 0.05 0.00 0.09 0.05 0.2
car 1 0.8 0.00 0.00  0.00 0.00 0.09 0.0 0.00 0.05 0.0 0.00 0.00 0.0
ciger_cartoon | 0.00 0.14 0.00  0.00 0.00 0.05  0.14 0.00 0.00  0.05 0.50 0.00  0.14
rhino 1 0.05 0.14 0.00 0.0 0.00 0.05  0.05 0.05 0.05  0.14 .05 032 0.08
Lion I 0.00 0.05 0.05  0.00 0.00 0.00 0.0 0.00 0.05 0.0 0.08 0.00  0.77

* Average Accuracy is 0.52.

Results
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[CreateVideoObject ] [Training Function ]
Video reader obj Read image Set and partition
Video player obj Bag Of Features
Foreground detector obj TrainImage Category Classifier

Create Video Object & Blob analyzer obj

Training Function
Processing Video

New_Trained_Cla mat Object Proposed
Destroy Objects DEtECtObJECtS =

Code Sequence Flow

 Codeseauencarion
(I )

Video Initializati

EvaluatingClassifier Performance

[ BoundingBox Calculation ]

Processing Video

Bounding Box Calculation

Code
Sequence
Flow
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Badri Patro
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Boddupally ‘object is'  ‘Motorbikes' ', object id '  '2' ' presemc frame'  '133' ' ,mo_of_obj in frame’  '2°
‘object is'  ‘'Lecpazds’  ',cbject id ' '1'  ,presenc frame'  '13¢'  ',no_of obj in frame' 2’
‘object is'  'liem’'  ',object id ' '2' ' present frame'  '136' ' no_of obj in frame' 2
‘object is'  fezry'  ',object id ' '1' ' present frame'  '135'  ,no_of_obj in Trame' 2’
‘object is'  ‘caz'  ',object id ' '2' ! presemt frame'  '135'  ',no_of obj in frame'  '2°
‘object is'  'fexry'  ',object id ' '1' ' present frame'  '136'  ',no_of_obj in Trame' 2’
‘object is'  ‘caz'  ',object id ' '2' ! presemt frame'  '136'  ',no_of obj in frame'  '2°
‘object is'  ‘caz_side’  ',cbject id ' '1'  ,presenc frame'  '137'  ',no_of obj in frame' 2’
‘object is'  ‘caz'  ',object id ' '2' ! presemt frame'  '137'  ',no_of obj in frame'  '2°
‘object is'  fezry'  ',object id ' '1' ' present frame'  '138'  ,no_of_obj in Trame’' 2’
‘object is'  ‘caz'  ',object id ' '2' ! presemt frame'  '138'  ',nmo_of obj in frame'  '2°
‘object is'  ‘caz'  ',object id ' '1' ¢ presemt frame'  '138'  ',no_of obj in frame'  '2°
‘object is'  ‘caz'  ',object id ' '2' ! presemt frame'  '138'  ',no_of obj in frame'  '2°
‘object is'  fezry'  ',object id ' '1' ' present frame'  '140'  ,no_of_obj in Trame' 2’
‘object is'  ‘caz'  ',object id ' '2' ! presemt frame'  '140'  ',nmo_of obj in frame'  '2°
‘object is'  ‘caz'  ',object id ' '1' ¢ presemt frame'  '141'  ',no_of obj in frame'  '2°
‘object is'  ‘Motorbikes' ', object id '  '2' ' presemc frame'  '181' ' ,mo_of obj in frame’  '2°
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