&)

oI lulis
. PATTERN RECOGNITION
“ dodlo :Jg‘ ‘Jaaé
)

'n)LaL,’jL\é Slgz>dene



Ol Syo

plil g Skl laee Syo (gl Sloduzmy Hln slo )l loyluil ©
Ailod gl Cawss ol wlal p Sleladl
kju* O
o 1> UM‘“" o
Gas S @
AL glawd yAilgs @

DNA iy Lol o

Cawl Oyl 40 dilie slaca bl sloul ;0

Pattern Recognition




L el Ol (oo g Sl o0l 8y 1o o jsbo 0 &S Sl (009290 551 S O
raiile wlo ol a4y oz
AN UPTE A
LD Plasd @
Ol o 0> @
s JiSs @
DNA Jig o
e
|, Lo wily o baopile dS> a5 cunl (pl adlae I asis O
g Cawyd Slowoual g W0 oL 1) ale 5,50 oKl alS svrlice

Q50 oSl gasains 050y s I

Pattern Recognition




Sbusl 9 Gmile S )0

5b ot Clel s oo dnus |y oS anseis slaet oSl a5 oS O
o Conls 50 oSl Slulils ¢ (o5le Jow ogo iils

Sl oS 0 S b oa ile Syl 050,00 Glidsy pises O
otpg] S & Canl )0 oSl aeseitd o I (65 Gres

Byo mupse A5 4 45 |y GBS 5l ()l lizan L oJl= o0l L O
A5l eeds slapiann 4 Sl A g wiliue (goue

Pattern Recognition




I @L.,L:..z slao I8
A g3 Cawd ‘sil.wb..z

From Mow 10, 1999
Jim Elder

829 Loop Street, Apt 300
Allentown, New York 14707

Ta
Dr. Bob Grant
602 Queensberry Parkway
Omar, West Virginia 25638

We were referred to you by Xena Cohen at the University Medical
Center. This is regarding my friend, Kate Zack

It all started around six months ago while attending the "Rubeg”
Jazz Concert. Organizing such an eventis no picnic, and as
President of the Alumni Association, a co-sponser of the event,
Eate was overworked But she enjoyed her job, and did what was
required of her with great zeal and enthusiasm.

However, the extra hours affected her health, halfway through the
show she passed out. We rushed her to the hospital, and several

questions, x-rays and blood tests later, were told it was just
exhaustion.

Kate's been in very bad health since. Could you kundly take alook
at the results and give us your opinion?

Thank yeu!
Jim

Foam Naw 18, 119
T Elslet
i E.a.j- Tloauf | -lrl iep
Flankun | Men Falk 14303

2

Te. Heb fifed
AEd {mnhm‘;
(roat , Wal :.-'lr’?hﬁ 2T

b of T Uwanly Meadeof
ki wett hﬂmhﬂ' h i fawa Lo IJ

; Pk .
fpadie Ro i l‘ta-PJa-'a o t““““‘ B A
iy uid chald abued S | whik afteding R.
b Bhen” Supy  Lamceth -u?v’ pach e orad o me R,
e 0i Pfapdink F'E fog Mewes Aseialion, = {n-|in.-pl-l "L e
ped | Eab et etemthed . S gk é-'df:rmr [P —
cobad  wmd Iul,r‘-#n‘ -“! b whh ?lL-J send ovd  anThericie

R e affihd bl mﬁ-j .m:.;x
e i--i‘-rradwf. bk Eldlu-iﬁu h"l‘.lwfl ,ir
O P T R e T
Jnﬂ P

[ PR P uh.m.m.mr-ﬁgl-hn
ool od S -’dd?m—d Foou g epnen?

'F'..-Edhl'

Tim

Pattern Recognition




S alulid slao I8

Original Image

ol i SO pleie @ L0 0al Az lgs S jlaws allie L Seibole coilw g SLLSL, oSS g3, 5l
ly QB8 el wb alsS o Gl @ ]y 05 Sz 3530 50 5] eolsl sl 35l 5l (S aS ol

S auad Wb gl .ams &y sail jo SO cul Swe i03las 2 gl x>l joam aSul 3929 L 5)S 0 aelize
a9 B dogs 4 S 5] SLeS W L &) 9 3l oo el jasasiis sud o3)8l A g Ao
Oeizead oSS solanul adgl Glus,d slass (5SSl o> U oy Hlab (el 2 o181 OLS g Ol
Solel JSiiin S 993 0010 7y 2Bse o b aS oy lojll, 5T diliseitigs g iolg> oS Slass 28,5 s o b
Cudld 392 o2

Segmented Image

e e e e P o Y CO |y S e e A oo LS 0
D] 85 S| Bl S o LA 1 o ) S 5553 5] oo [ gL BT S S s

o o S oo s T G o [ Sl o o o] S 352 o 5 o sl
(934 (s 551 ] o] [55] 5 5 05 o 15 ] 3) g i 2] [0, ] (s i3]
V1P U 1 e e e O fee P A e e e
LT [ 5 3] boT  ee] oT]B1S L] o Ll T Ti oy 5 5 0l o5 Bl 28 S T ] ]
el

Output of RNN model

e ul,.s&q dou °WQ"‘MJL‘-‘Q Mawe L Swilole l:ll‘LQ-lﬂ,OLg-_h"LgJ o G ,)J.JI
2wl S o gl a1 e Ko ouse Lo gl pwlel sla Lsl Ul 0SG aS olsr e e us

00 oS awl oSe ool 7L ol el Jgin aSin ] psze L 0uS e s laiio |)al5»)..3mh{

Judo as 9 310 o puogs paio b 19 Ay sy v O Ul 1, awed L L gl aas 7, ooyl

> U og LU Golbias at o191 LLiS 5 wlws 9o sld apiogd a cuws aiyl i S o0

9 &olg> oS slass i8S b o L guized S lolaiwl audol clisyd slas guyies 1 olSsl
cils 3929 pd lel JSie K 90 0310 2, B0 0l U oS s olajdl sl & Lisuags

OCR




oS Lot slao 15
RIRAY )3" @L»LJ...I:

Pattern Recognition




Sl slwbd slao IS
9,095 5945 (5 9

Pattern Recognition




9§J| @L»L‘-—f' sl )5
Sy sodg g Gl alulis

0.

s
2

o

<

c 0

o .
=

©

>

v

-0.3
-03 01 05

o Azimuth Angle

o
o 03

<

c 0 -

- o . &

703 :

i3 03 01 05 N
o

Azimuth Angle Benign» GG3» GG4»




Sl slwld glaop,ls
Slojlgale yolai b crny (digy (olwlid — 590 5l homiw

=l0lx|

& Tree Label Training

Fort Subset, Image 8, Tile 8 C Probability & Classification ¢ Segmentation

-
' ke B

Add Remove

[V AERIAL BAND1 - AERIA
[V AERIALBAND2 - AERIA
[V AERIAL:BAND3 - AERIA
|{7s AERIAL_BAND1_GABO|
[V AERIAL_BAND1_GABO

¥ IKONOS2_SUB:BAND3 : :
¥ IKONOS2_SUB:BANDA ¢ : : hax

il I B V v ; ; @ * ; )
Add | Remove | - Load Tile | Update || undo - Show Info ShowTree |  Show Rules |

Pattern Recognition




oS glulid clas )l
oedle S 5095 alulis

FY> \\A £y
Y118 ¢y PY“1\8 £y




classifier

salmon JLi.o

chamber

conveyer belt \ sea bass

Ol o)l ale o oo £45 90 : 2,8 O

Pattern Recognition




‘giamuagcAlinéngtio
035 et 5o 4555 31| 45T 5 Wsiose Il g5 O
ol g pd J5b dadll SO g olasi (9 B0 (Job @
Cogl Liomionw (o 40 JSCie obwl cuel Wilgs o (gju> 4> O
0y 5 22y90 SIS pgal ngh Al dend (55 (plo ConBse 9 Ll @
(o anl)8 J>1,0 O
&3S el << (g S 03l << ale S gl (g5l << pgal (28,5 O

2l o Yaers Jo )b ale a5 canlaal Loy 5 ol SGous 80

@ ax>gi b g oS oolaiul Fhe G Glaie ol 5l ailed oo lo il gl

oS bl |, alw] (pl puilgs oo 459%> O

Pattern Recognition




cOount
221
207
187
16}

12
10

2 b du O Go

Pigel degazme )0 89250 slaale ojluil ol S g
¢ lio ailiw] ol

salmon sea bass

-

=

5 10 15 20

I*

Pattern Recognition

25

—w length




COURL
144

12}

107

oi9el degazme 10 O9290 sla alo (59 pl S ghun
13,lo (6 yidi (SasSlas |l

salmon

._____rJ______________

sea bass

Pattern Recognition

8 10

lightness




oLt.‘.Z..’IIJ 4 3

Ded 48,8 lai 10 00l e pldl Slewenal jo a5 Jlaloll gleas ;o WL O
Jte O
a2 S I 5 (olo oS o ST o]y aelle (olo a5 SL i
Jo 5 ol Jlis @ a8 SlaS Yiaisl ool ol 51 5,5 gelle alo ©
2505 L it gl Aty 5o BT ol &, oK) s

Pattern Recognition




width

21}
20}
19}
18}
17}
16}
15}

14t

S el Sy (o310l g (y39) (S 9 90 Bl

sea bass

—» lightness
2 4 6 8 0

Pattern Recognition




I SR Sl

?u&ﬁi:kg QSJ!&)B**%Q‘) 3§£t23 éaﬁayoib‘)lxzﬁg Lsﬂ‘bgssi3i9 CBJ{Q}S‘li‘
Ded 5 lo0g> Wb dluwe L bl o sle 5451 O

(g5 Jlo gy Jro) 090 ax g5 b Sy (0 (Swaod 4 2L O

8,8 s ol i sl S g Soslal glp e sladis e wb O
D s Soslal o (Uax)pgi <8l O

Pattern Recognition




faliun X39ge LR VE Ie) slaaloln divon l.gj

training data testing data

& solpias 0 b ailobu b (sloged ;0 b ailobus &, Shos  usyp
ol }ow ‘531 alolu JQ‘LO}T 9 ulb)‘a.a.[ 6‘&0&‘& SS9y

Pattern Recognition




9§]| @L»LJ.& LSQLQ"‘*“"‘” ”’w (drainsd J.g‘

E Physical environment i ;
;-::-I-Data acquisition/sensing ¥ Training data ;
E (P’r'e-—processin‘d ™y ¥ ~Pre—processing ™ ;
i cFeatureextraction ™, 1! f-'Féétﬁrgextraction/selec—tian'"'~} :
e e e e
: Features ¥ Features ]
et e
; { Classification ~ja——+] Model f=—~ Model learning/estimation ~ »
' ~--—l o :: --"—____ _..._-°'- :
E ¢ Post—processing ¥ ;
: Decision ¥ .

Pattern Recognition




SN plolid s S li=

osls ST,0l 4 6)9%-@? o)

S Sl e 5 pSojll @
Camlu (€SOIULION) 7454 (DANAWIALh) &b sligs :ote Jlao ©
o i o (latency) .5t SNR (distortion) zl>s! «(SeNSitivity)

oo3ldp S O

osls ;o pg Bi> @

Ao j s 5 e 090 sl gl gilulus @
& 73 3‘15‘3““‘ O

Pattern Recognition




9.il| &L»Lz..‘b (ki o LS‘}?‘
Joe o35 5 5,50k O
S 4l O
AW &SJ O 9§J‘ QSJ uoLM‘ Lg‘)" 0y 4.».‘>9.¢~‘ LgLQJJ.O 9 LQ‘;)Js )‘ oolal e

g3 R O
Lo 6 1S pwaas jo linadol L5, @
3, Slos Sgugs 5l (CONTEXT) Alucs (sLad 5l s lo 0 s ©

Pattern Recognition




03ls ae goxe
DATASET

L,;w.sl.a)T 9 st)s.oi LSLQOQ‘O L.S)ﬁ]é‘"’ :LQOQ‘O 6)916"’ O

@Lo.a)l.a 9 Con| 3))4 Lglf o)"dd‘ LE ools )‘ 03 6)9Téo.’.> AL gono L,T (@)
fo,lo dlus glas 5l o>

Full Dataset

I 1
Training Set Testing Set
|
il 1 [

Training Set ‘ ‘ Validation Set ‘ ‘ Testing Set 0




S ny ol
FEATURE SELECTION

erior information) i Sledbl g Al slad b s e slo S5g ol ©
&S 729 0992 el g cenlbite glowle 450 O
S g (discriminative) SouSlas> O
wlie Glogsl sl aliw polie o
lises slogSl gly alises polie ®
scale) .Lis 4 (rotation) i > «translation) Jisl 5l Jas sla S5y
boze ;o Slyess 9 USS 5esd @lrgsl wladl ol o polie slo (S @

"\ ..... w

S

‘Good” features ‘Bad’ features




ITTI From [SCha,kOff, 1992]
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