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csvI 7 1)L DT —SD5FHAFHF(MATLAB Grader)

>> data=csvread(‘cars.csv’,2,2);

CDIT7AIVCIFA06DEICDWT 7IEEHDT—4 (RE, BH =) hEFEnNTud

Output
data =
1.0e+03 =
0.0180  0.0080  0.3070  0.1300  $.5040  0.0120  0.0700
0.0150  0.0080  0.3500  0.1650  5.8830  0.0115  0.0700
0.0160  0.0080  0.3180  0.1500  5.4380  0.0110  0.0700
0.0160  0.0080  0.3040  0.1500  5.4330  0.0120  0.0700
0.0170  0.0080  0.3020  0.1400  $.4490  0.0105  0.0700
0.0150  0.0080  0.4200  0.1980  4.3410  0.0100  0.0700
A B C D E F G H I
1 Car Origin MPG Cylinders DisplacemHorsepow Weight  Accelerat Model
2 STRING CAT DOUBLE INT DOUBLE DOUBLE DOUBLE DOUBLE INT
3 Chevrolet US 18 8 307 130 3504 12 70
4 Buick Sky US 15 8 350 165 3693 11.5 70
5 Plymouth US 18 8 318 150 3436 11 70
6 |AMC RebeUS 16 8 304 150 3433 12 70
7 Ford TorirUS 17 8 302 140 3449 10.5 70
8 Ford Gala:US 15 8 429 198 4341 10 70
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>> plot(data(:,4),data(:,5),0")
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45388 covariance
« HIOEDTESRE

cov(X.,Y) = E[(X — E(X))(Y — E(Y)]

N

1
or cov(X,y)= - ri — T )(Yi — Y
(x.¥) =57 Z( i —Z)(yi —Y)
1=1
negative covariance (nearly) zero positive
h A A
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cov(X.X)=FE[(X — E(X))*] =var(X) = 0*(X)



YEB91%2% correlation coefficient
« BE EFPY>0OHEERE
o b NIEHDENEBR XTI

cov(X.Y) [ i

r(X.Y) =

- FEEA1ZRERDETE (C&corrcoeffEZ AALD
corrcoef(X,Y) ans
corrcoef(data(:,4),data(:,5)) x 1.0000 0.8408

y 0.8408 1.0000
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P(AN B) = P(A)P(B) & P(B) = P(B| A)
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cov(X)
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ans =

10605 ¥ =T EfasR (XXM T

0.0007 -0.0001  -0.0067 -0.0026  -0.0560 (0.0001 0.0002
-0. 0001 0.0000 0.0017 0.0006 0.0130 -0.0000  -0.0000
-0.0067 0.0017 0.110 0.0371 0.8287 -0.00016  -0.0075
-0. 0025 0.0006 0.0371 0.0164 0.2886 -0.0008 -0.0006
-0. 0560 0.0730 0.8267 (.2866 Fo142 -0.0102  -0.0700

0.0000  -0.0000 -0.00016  -0.0006  -0.0102 (0.0001 0.0000

0.0002 -0.0000 -0.001% -0.0006  -0.0100 0.0000 0.0007

B EESOHEEREK

1.0000  -0.735%6  -0.7643 -0.7267 -0.7375
-0.7356 1.0000 0.95018 0.8230 0.8952
-0.7643 0.9518 1.0000 (0.8736 0.932h
-0. 7267 0.8235 0.8736 1.0000
-0.7875 0.6952 0.932h 0.5408 1.0000  -0.4301  -0.315H4

0.4245  -0.bzz5  -0.B580  -0.6820  -0.4301 1.0000 0.3020

0.5862 -0.3608 -0.3817  -0.4199 -0.3154 0.3020 1.0000




HOBUTHIDOERE/EBND ~)L(Octave)

« HOBUTHIEERACT —INEDLDCHMI DN ERT

« HDBUTHIOEBENY NLEEDARICT —IREN D TLWIHERT
. EBEREDT—SDERDDIFERT

f5]) EEDR—LR—=LDel 1files.zipz45 > >0O— R
R L C3d_ptdatazEES>« LU MJICEL

=

>> |load('3d_ptdata.m’)
>> size(X)
ans =

10000 3

o o 9o @ @9o @ @@ o
Y A Y A

>> plot3(X(:,1),X(:,2),X(:,3),"."); axis equal




>> [V,W]=eig(cov(X))

V =

X DHDBUTHIDEBARD MLV, BEIEWZRD D

0.867213
0.496518
0.037571

-0.208827
0.431157
-0.877778

-0.452032
0.753375
0.477591

W =

Diagonal Matrix

0.98420 0 0
0 [9.05693 0
0 0 1103.15470
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Exercise 11 (CH#{#) (OctavediB&DHMATLAB GraderTIdAER L)

o HIONR—ZOFE (FRDDN) (FEDKIDIRIATDOT—HICHEERD
- SEOEBEETIEEET —ZICHUTEKRDDIEITD.

i1
http://www.cl.cam.ac.uk/research/dtg/attarchive/facedatabase.html MHT—2ZFF o A—K

An archive of

Cambridge University Computer Laboratory

AT&T Laboratories
Cambridge

The Database of Faces

Our Database of Faces, (formerly 'The ORL Database of Faces'), contains a set of face images taken between April 1992 and April 1994 at the lab. The database was used in the context of a face
recognition project carried out in collaboration with the Speech, Vision and Robotics Group of the Cambridge University Engineering Department.

There are ten different images of each of 40 distinct subjects. For some subjects, the images were taken at different times, varying the lighting, facial expressions (open / closed eyes, smiling /
not smiling) and facial details (glasses / no glasses). All the images were taken against a dark homogeneous background W|th the sub]ects in an upright, frontal position (with tolerance for some

side movement). A preview image of the Database of Faces is available. ' B b O)ZI j J /r) I/%g |j / D I\

The files are in PGM format, and can conveniently be viewed on UNIX (TM) systems using the 'xv' program. The size of each image is 92x112 pixels, W|th 256 grey levels per pixel. The images
are organised in 40 directories (one for each subject), which have names of the form sX, where X indicates the subject number (between 1 and 40). In each of these girectories, there are ten
different images of that subject, which have names of the form Y.pem, where ¥ is the image number for that subject (between 1 and 10).

The database can be retrieved from http://www.cl.cam.ac.uk/Research/DTG/attarchive:pub/data/att faces.tar.7 as a 4.5Mbyte compressed tar file or from http://www.cl.cam.ac.uk/Research
/DTG/attarchive:pub/data/att faces.zip as a ZIP file of similar size.

A convenient reference to the work using the database is the paper Parameterisation of a stochastic model for human face identification. Researchers in this field may also be interested in the
author's PhD thesis, Face Recognition Using Hidden Markov Models, available from http://www.cl.cam.ac.uk/Research/DTG/attarchive/pub/data/fsamaria thesis.ps.Z (~1.7 MB).

When using these images, please give credit to AT&T Laboratories Cambridge.
UNIX is a trademark of UNIX System Laboratories, Inc.

Contact information
Copyright © 2002 AT&T Laboratories Cambridge



« EESTALOUBNJICTCZipTd7AIV28ETDE, att facesT« LI RNUNTES
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>> |oad_faces

« 400ANDEEBEE®MT —4 (92x112E01IL) MEEX(THEM L.
X(F400x10304(=92x112)D1TH(C18D

« 100FBHOOEEEEZXR R I DIFE(CIEimshowBdEz T

>> imshow(reshape(X(100,:),[112,92])/255);

100EHDEBEEDT —2(31TFIXD100FB(CADTLD
reshapef8EXC1005BZ112x92175(CEH
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212 Leov(X) TEH&E( (TERVNT &L UL, 1T5IX(2400x 103040:R 7T
R DODT, TOHDEUTHNIE10304%10304175(C12D. sTEENKICIRDBDT
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svds(A,n) ADFFEEERD MLZ KRSV AMNSNEKS D

>> [U,W,V]=svds(X-mean(X),20);
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Exercise 11 (MATLAB GraderCiEZEiRH LT ZEELY)
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