Two APPLICATIONS

(LECTURE 33)

, DATA MINING
~ « FACE RECOGNITION
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Application of Wavelets in Data
Mining
Instructor : Prof V. M. Gadre

Kunal Shah (09307001)
Arka Chowdhury (09307402)
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Reference

C. Shahabi, X.Tian, W. Zhao. TSA tree: A
Wavelet-based Approach to Improve the
Efficiency of Multi-Level Surprise and Trend
Queries on Time-Series Data. In Statistical and

Scientific Database Management, pages 55 —
68, 2000.



Reference

Stock prices of SBI taken from Yahoo stock.
Hyperlink:

http://finance.yahoo.com/q/hp?s=SBlN.NS&a=O
9 &b=27&c=2006&d=09&e=26&f=2009&g=d



FACE RECOGNITION
THROUGH WAVE-PACKET
ANALYSIS

Instructor: Prof. V. M. Gadre

Presented by: Shah Ronak




EXPERIMENTAL RESULTS
Numb Number
fII'Im Zr Total Total |of images
. o m;g S Images | number | matched Accuracy
Xp Luse 1 used in | of query | to the (£1.25%)
carning/ learning | images native
class class
1 4 40 80 66 82.5%
2 § 60 80 64 80.0%
3 8 80 80 64 80.0%




TYPICAL ARCHIEVAL RESULT
(CBIR INTERFACE
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TYPICAL FACE IMAGES FOR ONE SUBJECT
FROM YALE™ FACE DATABASE

D

** can be downloaded from:

http:/ /cve.yale.edu /projects
/yalefaces/yalefaces.html For

non-commercial use only



DISTANCE METRIC

> Why not Euclidean?

» Metric based on Bhattacharyya Distance
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FEATURE VECTOR EXTRACTION

Approximation Subspace (4 features)

Mean (11,) & Variance (0,2)

Mean (u,) & Variance (0,2

v
19 /Imagel!

Detail Subspaces (15 features) % |

Mean (1) Zero’ & hence Variance (0;2) only




SUBSPACES OBTAINED AT SECOND
LEVEL OF DECOMPOSITION (contd. |

DETAIL SUBSPACES
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MAGNITUDE RESPONSES AT S LCOND
LEVEL OF DECOMPOSITION (contd..)
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MAGNITUDE RESPONSES OF F ILTERS
AT SECOND LEVEL OF DECOMPOSITION

————— —-ﬁ
Filter 2 at second level of decomposition

E  ———

Filter 1 at second level of decomposition
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BPF Magnitude Response




MAGNITUDE RESPONSES OF FILTERS

——
Magnitude response of Lowpass filter in [0 =] interval Magnitude response of Highpass filter in [0 7] interval
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HPF Magnitude Response



FILTERS IN ACTION

. Lowpass filter used for face recognition task , Highpass filter used for face recagnition task
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0 2 3 4 5 B 7 8 9 R 2 3 4 5 B 7 ) 9
Samples Samples
i@? Impulse Response HPF Impulse Response
— e
Filter Impulse Responses

LPF | 0.05 | -0.15 | 0.20 0.40| 0.80 | 0.40 | 0.20 | -0.15 0.05

HPF |-0.06 | -0.04 |0.10]0.40 -0.80 | 0.40 | 0.10 | -0.04 | -0.06




TWO-LEVEL WAVE-PACKET

DECOMPOSITION
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Traditional ﬁlter-bank structure
For Image

Rows




BLOCK DIAGRAM
(MATCHING]

Query
Image BEST

MATCH (ES)
Matching



BLOCK DIAGRAM
(PROTOTYPE LEARNING)

Not part of this
discussion!




APPROACHES

» Geometric approach

> Feature based approach




Why Face Recognition? (contd..)

-

» Automatic character (actor) recognition

» Image and Video database managemen
for efficient archival



Why Face Recognition?

> Bio-metric Recognition?
> Surveillance

/ ™\

Activity Tracking Abnormality
& Recognition Detection
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