3181931 /s8UL0) O0Y - 0

(39S7) JUBLUBULIOAIALT,| 8P 18 JBLLI|) NP S8IU3IAS AP 8110)eI0geT
ZJeMYIS uIMely

9]|319Y13.1e 3UASI||3JuLP SApoYIW
Sp JaAe $a}l||9ajes Jed a131)$aJ10) assewuolq ej ap uoijewis]




¢ S1210J Sap 1819| SJAINS JUWILIOY

lc0c SlL0c Ol0c S00c 000¢ S66 | 0661

- 08-
aPIM 20URqIN}SIP UBWINH
09-
‘ 1 | il
. = . o
; . m ov-
SAMH— / "~
HBAUOD pue| 1s8l0]4— o 3 () b,
pue| g N\ A 02"
ujewal pue| 1S810{ — _ _ 7 _ _ 7 7
— 0
" oupo—
sjuade aijoig SSal}s djewi|)
: 0c
9°00
N OF

SUOISSIWD 4DN N7 [enuue (sauoial e Buipnjoul) aoueld

[ SUB ()| 8p sulow ua Z Jed aSIAIp 913 e $)940) Sap auogJed ap Jind 3| aauel) u3



SOHS 01> :PayoleH ‘ejeq ON :Aein

sajeneds suonensasq) 4

XNajnod aliejuanl] e

etz ztoz 10z

[0 4K 5w15-54] Auenion Jo 26uLU) A0Sy

9110]1118) NP 3NUIU0D 3IN)I3AN0I ap Se] e

a|[aJodwia) 8)IsIna ap xne) a|qiey e | -

[euoi3gJ neaaju ne s3jqeys sanbiyaw sap Jioae Jnod (aguue anbeya
$39.nsaw $a)139ejd 0pQ OL<) 841011143} 9] Ins Jno)ied sanedal sa)1age|d ap aiquou pueisun e
sue g saide sainsaw-ay e
a)jaae|d aun p a[jaya3 e sanaweled ap aiquiou pueis unp sasiagid sainsay e

S$191]S9.10j SallejlaAll S



(anbndo) W Qg - § MAA-PlION -

(anbndo) w ¢ -18ueld -

Ww Q| - (8nbdQ) ¢-1aunuag 18 (Yys) |-{Bunuss -
(anbndo) w g - jespue] -

WGz -SIBOW -
sajeneds suoINjosal sa)uaIaYI(

(1106 8dnoselur) Yyan -

(YVS ‘ain1iaAno p asayluAs e Jepey) 1nae no Jissed apuo-0alp -
(1issed) anbndg -

=c_=m_=cum__u sapoylaw sajualajid snojuado) awwessod ‘yS3 ‘Z-|aunuag

sojerjeds suoljealasqo sap |aiuajod a7



ajenjeds uonInjosa.J ayney aun Jue)issaagu sauagouglay sau] sajjealed sayaq



30ue14-ap-siney ‘K931 ap aeluewwop 13104
................................ assewoiq ap ayies

- ~
’ ~
7z A
\
AY
\

sanblgwojje suonenb3

|
Jnajney ap aye)

o

. najney ap saguuog %

inajney ej Jed juessed uj <
¢, S911]|91es saguuop ap Jijied e assewwolq ap $a)1ea sap J1ua)qo Juawiion



suweaq | ™ Ci ‘

o = Q3BIDA0D . | ‘ ‘
L P T e i | 913 3U01} 3| ‘S3)|nay
- T~ -7 e e < ® Ly | $9| ‘Sayaueliq

= o e S SR e $3] NS U01193]JaY

e

ap agnoJeljul
a19iwn

d4vall NILSASOD3

uonegIsaau| salweukq wajsAsoas |eqorn nmw mg



|39 ap Jnajney ap sainsajy w%s_ 3|00y @ @_E_sm .aeu @_U 18104

d4vall NILSASOD3

uonegsanu| salueukq waysksod] jeqory - ug



30ue14-ap-siney ‘K931 ap aeluewwop 13104
assewoiq ap ayies

o e . - / -
- i o A sanbyawojje suorenbs

|
Jnajney ap aye)

1039 Anajney

. najney ap saguuog %

inajney ej Jed juessed uj <
¢, S911]|91es saguuop ap Jijled e assewwolq ap $a)aea sap A1ua)qo Juawiion



3.8 3.9 ERY 3.C o0

N
“7UUOA ‘SaquI0|-Sa]-g11en() ‘syneaeq s8]

¢

Z-1eunuag

u 00c 00l 0

U0I)N|0S3J 3P W (| & 99ue){ U3 3SSBLIOIQ 3P 19 Ina)ney ap a)ie)
sje}nsay

Noct

No¥7¥7

N.9v

N.8¥

N.0S



wog

P

(aaueu4) £9919 ap 19404 ‘sde|y 9|3009

4

i o
U0IJN|0S3J 3P LW (| & 99ue){ U3 3SSBLIOIQ ap 19 Ina)ney ap a)ie)
sje}nsay



Sauuaply ‘Inojie]

e =

b 4 _wh_,_ H-SWHO4
B

w

woe



—
WwEes 0Se

a1e}aay / sauuo} OO - 0

assellolg

sanaw gg I 0

Inayney




(w) JyB1ay Jueutwoq |4N

(;_ey SIy) g9y Jojoaauay o0 s 0 % 00 & 0§ 0 .
i e 0 wpEZ = VW L
o . ° . §
o
. ° &7 o
® mnvwn..o —- -
e (¢ e =) R
° 0 0% &% g0z 2 Z
° e o@..o o i 0z =
g9 © O@u %@%O = qW
. B e - 008 o= L@ 5
© o o0 % BT__
°® © ® — - 08
e - 00¥
8l0-=cY gt
1—BUBIN [6G =3V | 00¢ )

ANO “40409INTY neassy (810/d G/# G) N9 ‘020 ‘[euoneU J31)S3104 BJIeJUBAL|

Ule113) S33uUop Xne uosieleduwion : s)e)nsay

(€202 “|e 18 T1EMY3g)



An3ney ap aoualayI( £207<—810Z Inaney e| ap UOIINJOA] sapue] sap 19404

___ Ea——
wgos 052

f

: ».é%s_ u.m@w\ Bow

9SSelloiq 19 Inajney ap mEmEm&:m:u S9p IAINS :| =c=mu__m_m_<



(W) 810 sse|o y318H (wr) 8107 S1ay 981

Gl oL G 0 Ge 0€ 1A 0¢ Gl oL G

8L0¢
6L0¢
0¢0¢
1¢0¢
¢c0¢
€¢0¢

UIpa)| —e—

Bl ===
suoneqnyiad Ayanas Ysi e

- ’

- 0L

(w) £20Z WSy aa1]

T
o
N

T
Lo
N

- 0€

SapueT $ap 1940} e| suep ajdwiax]

e

asseLuolq 1a Jnayney ap sjuawagueya sap IANS:[ uonedijddy



(sapueq) yang ap a)saj ej ap 1.0

P
h

A

.., 3 . > P

suonjeqanyiad sap uo13a9)a( :Z uoneanddy



€¢0¢ '1e 13 13][_A e

(=] 1S3 (5] [ 53 [ (=3 =) [=3 (=] =3 153 (=] 53 53 (5] (5]
=3 =3 (=3 = = = = = = =3 = S = =3 =3 =3 =3
=2 il 2 = = = = = = — — = = S S S S
0 - (=] o o | (=2 W - w 5] — =] o =) ~ (=)
L . N M L L L L L L L L n L L L 0
= =t ——p — = e

Lot &

g

2

Foc g

8

ysa10§ durd SWHLEN [ FoE o

©

jsa10y eradway [ g

1S9I10J UBSUBLINIPIN [ ] AQ ror =

000L . 3.8 3.9 ENY Y -0 [02%4 O.77
000 ® N E—
i wy 00z 001 0
0001 ® -~ INeZt
0g
(eq) ozrs arrg
70T .
1202900 » Nw
Y O < SAIL]
No.9¥
7207 U3 39ueJ{ U3 SaIpuaau|
<
N.81
9jdwax]
1 N.0S
uogAjod aay syIAVA (a4

suoljeq.nyiad sap uoioaa( :Z uonedjddy



inajney m_w ajelpuou 8]

191suniy
1BMSIaAIUN

13]SUNN 9p 91ISI3AILN,| IaAe Uoljeloqefjo) ————

cm.w_wwh\m%\%mmﬁ_ Nnp Inajney ap ajie

(W) yB12H [2pon

s

" woEy = YN

mc_mu_no.; S$]910J Sap uoI}eAIaSuU0d

ap sjafoud ap nns 9| Jnod Sosifey 93Ae uoNeJOGE|[0)

¢ 9[eqo|S 8[3yaa| & UOIIN|0Sa] )NeY B ASSELOI] ap $3)IeD sa(] : SaAI}aadsIag



(¥202) 'fe 18 uouey 131ss1jj34

1zoz 9002 G861
mm< B ]

90UBQINISIP 1SJ8| JO JBBA

£G28) 90+
¥06) SZLl

auoqJed ;
uorjes}sanbas -
ap |anuayod

a|nauopad augyg

auogJed uoijesysanbas ap [aiuajod 13 uoleladnagl ap xnej

<«—

suoneqnyiad sap anbiioysiy | + ajjanae assewolq e| ap a)ieq

¢ S3)I[|91es Sa| 93k a1yne p aliej uo-nad anp



10T EXEW O

& AssBell] 821n0s msinaid alnjeN ZZ0¢ ‘je 18 1ayan|
Baly IAON BL¥rE 0L
M0TE 0v0  've0esTI-

uogueD [BJ0]

2472

Loqes panp
o g

s1ep abeun sainog

Jexel\ |z70Z @
P 5 D

e

- PUBJAIp UEILIYSSOIOE
~S9211 O[] 6°6 LI 23E101S

= U0Q18d S[EIAI A10IUDAU|

“Howe -
ONVI004

1K w 000

N

sajeuoijeudajul sawiou sa|
Jed 3)dwo9 ud siid sed jJuos au Inb auogJed ap s)903s ap uonewWnNsy —

aigJe Jed algqJe auoged ap X}90}s np uoljewi}sy T Gorwewg/eweopumlmomsNL




aSueyq ajewn)y aimeN Zz0z ‘[e 18 ayapuimogesny

epuemy ne sagpeisap
s}aJoj sap suep

sue || Ins aigJe| ap
neaAlu ne juawasueys

SLT'6Z
puejybiH : H
PUBIPIA ©
PueoT 7 801 0 By

2rvoe

fuepunog ne) [
conspavorosd (0
o -

$1310} S3p 39ue[IaAINS 3p 3jeuoijeu awa)sks e suep ayasosdde aiqJe Jed

91199 13.39)u1 nod epuemy ne $3131)s3.10} S3}I0)NE SI| J3AL [leARI] algJe sanua)qo saguuop sa| Jueagaisge ua Janua
sAed np neaalu ne epuemy np auogJea ap sy20)s

epuemy ne uoijejuawaduy : aique Jed aigie auogied ap s4a0)S



daid u1 “Je 13 Jpueig

P 2202 120z 0202 61L0Z 8L0Z ™ LLOZ 0LOZ  +
X X XX X SuwoN

paieaddesig « !

W ey saguuep aurezip
8'0-G'0 82UBpYUOD . aun ua nJedsip
poseaddesia e oM JU0 saigJe spueis ap

p B roveus < Suolfiu gg ap snid e

80 < 9ouspyuon yuaatad Buissiy

31UU3IPP 313113
el 9p sSInod ne
apu| ua siaijsalojoige
salqJe spueis
Sap uonnuiwip apo{ e

€91

(¢z-8102)
adoag 19ue|d

19 (11-010Z) ofopidey e

ot

S8l

apu| U3 §10Z 13 800 3.3ua S3Iq.e SIP ASSELWOI] ©f P LOIIN|OA]



1y'|sdraas|@z)lemyas uijew

uonpuaye aJjon nod 1919\



dew Jysiay

[eUo1Nj0ALO

sagew! zs ‘LS :ynduj

: ynding

¢ dew-1uSiay uorynjosas ysiy Jno 81eala 0} MoH :SpoyIal —

0 [ a2



\ \ \

\

bCedeacleacicdacliaccnad

(1evad

uoneulIsap)
anjea 1axid map (FE
T ey jewey
o uocnnjoAuo)

¢ UOIINJOAUOY B S| JRUM —



— What is a Convolution ?

Edges

Horizontal edges

Vertical edges
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