EERP 432)

Uheplan 1,

;L_‘Z, elemamts Ogb d\’%\‘m \mq%z_ pnocmwsg

pcune dummente — pivels. \
Vgpreally vn o neckam gdan swm@\m% gad

UL thws MJMQ\&MW T neyresamk am v;'vm%p_
magl mUst be conuerted %o dgdal form.
\ocation < Q)uom“n%c&, \
bnq“\m\ s\ %o.m\_p\nc& w\,q\sw‘t\iﬁ)\ - aaﬂaéacg\a%\w&,

L.2.1. Te.rmxm&o%\a ok J.tc%\-\o.& \rmage. Pf\bcnm(mg_
\moga  Contaumes doscruphive wnfoem akion c»‘ooui“obéick
W opresamts. ‘
wisible. \magen —oun )ﬂﬁp(c.a.o w enest \
ophcal \mages — formed with Yensks, %w\'w»a(; € N;O\%aawns
P\v\\ta‘{cu& ymoges = acrual &\S‘h‘( buhions 0& e or cﬂmg\.&
Sible et - o
) vien Wsible g:uhélscn& |mo~%€:)_djem;vu,
AL =50eck N6Q 1mages — trispectnel (%,68) che.
Pretune = dastrbution oy wmden that © viaible whun
me% N\ Sary

i\%\\a& | Mo \el\,oc_iuw.;.m(é—- sug&cf;na o numeracad M{;mm.aﬁm

of amo\oé.o,c.“t‘ To o Sernso el operahons n orden o oblain o desired
result .

él\%\\o.& mage = o ‘uwm?\ec,\, vaxnzed, {wncfions o{ e dimens ions
' thad has bédrv  aqamandded b o?’nca& wLovras,
/Q:,\m\F.th Un G © o_QQ:j aced nrecYromaulan
c&;\cl, omde _ge.an‘nze& w eobu.al mtervods
B} gl itude
SoMme ComwnoN eﬁ(cmpﬁ‘\ma'
|, non-oOphcald d1grYald moges” \ ’
Z, \M%\NM., &\mmzma& \macé,w; mu&‘h -%Pe_ck/\d& R QDQDF
2, wvon-sromdande $owf\p\'m3 . |
4, vnon-<ramdord\ c%)wnhzod-\m



dgital 1m nocandung, ~ Stroale Wb one image. amd. produias e
% % P & h\Qc&)g\éd WO@‘- \magz,.

\Mage — 1Mmauge. transform

CJmc_L.P‘\"bL oy Wa—"" W\ cd‘l(d Mﬁ—kphm

emphanie on odion &\ am Uma e
\v model th wwm%b&éd =9
2 s aion

N %&m\df\% a%cmu \?maéswg caman_ac

computer ision~ Aevelopment of <ustems thek com W\QR(M.QT
P T cifw\-em\'e %\dﬁ/\a& Scanoas

Complen Grospmes - PMCLM\M% 8 &'\s‘{b\% o wnagesr thok exisy

diahzvna - Srowns 6 rvertvig e From Y 0(\' Unal ‘QDWY\
EETIT Yk a\%m—&m} (:g%@m- vad-wé» @MPQ%\

%W"‘xﬂé - QL&QC*\U-& &NJ“LMW_S 0{30 6‘2&. o \occchmwwﬁtwn
e dormeuna "”% Gy ! wv\aégk,,
n c\,\%s%‘b;ﬁ:) v%%nw(:‘r\w s 1o e pAocana 01)
odxc)\h,ua&wﬂ smd il spo*\s on Twe il
ec %\Am %}'u.d wau}nj Pado\em is coMed o raster

enaone on digated Vhoge & .
* \ %\o\oo&, - :ep\\ecl e%o)o&&:j "\‘w\ouca'\\buj‘ enhvre A%\*o& \rnage
2. powt — voluae| sudpud PrreX depends oy on e of Tha
wrrespndang imput Pirel ((wau coviknoat
vnomp WWadken of  conthast stnakel

2. \ocal — level of cuapud e w com()@n& Lrom
° ?é\ugé ¢ sezjg%m& p\ie&f\(\m o nghborhpod, O%Qia’

(or resphdang 1opud Pk

3&“\9\\!\0& - "\’;’tm*’“B Tha %""Q_ \w:& ojgowg vmu&oﬁi'uo.adn ’\’7\%&
"SD“‘”“'\"%‘-**W"-’ — N2 PresamaXton ¢ The meosuned Unim\c%, w\-v{ﬁax./y
ernknoadT — W\\m&%%w&-\eueﬁk defferamcen unfivn an mase
cpeny scala ranobution = Eug bike/piud gues mambens) luds i gregsels
sempling density — #ol Sample fointe /it lengtiu

-

pixed Spo\cunl% = {mp\mg clens:"ﬁ

ma%m:¥\cmm = sve nadohionship befwewny obyeds mimage
ond Obxp s in scene & neprasemts.



C)ﬂov(b"@p - D1€;\'\.'1%\/‘n$ Tnagesn

2.2 p«%mnadi“‘éniﬁé S
pixel size

Image sfze..

local PRopen measune.h = ldc,-For Q\m scovmmens ophéo.ﬁ do.mM kﬁ
or tnams mittomee

\s'm.m\:d:j - «;Dm é\%;héméfru Dowr s, et a(m»&,

)

\eveds e, prepochenad To actusk bareldmana “ete.
ML

2.3 Tuk‘u.o UALDIMQ?M’D:%'\'\'\’QB("S )
wee Y cornmon &1%&’\% Cormanau e, a Yeleniiom Comanec
\rendfced o oo Lo p UREA

L\m =cammes howe No%onca,\ltj (ﬂa\%uk, o.,Pm.éwanamY nolu
Un \mage. pM:UMm%

Scam ~w d\%\\—\év}xi — Nwrmanelio smatd spafoﬁ\‘oha:gd'
~ amd. etleck odd thonsmTed (\%\Ck.

| ob) 3) RO
/3 moveable {oroiwnm
oo wnoyeadle opantual

'ng oy

Wuwrumedon -

Sc&w-im/ﬁcwn—-mc\’ A\%\-\\m — \)CM& C,o—mp\ex.

[w



2.4 Imacdt——cﬂ%\-\%z\}ns componemts.

ko Souncans |
() — naamdascard budes

E o0 Hor laage Gaeo + Muvmam oo

<2) Lonsar e . A . |
— excMord for scam —im CL1%A+\W

C?’) Phos p\mors . Gﬂon

torv
elacnon \>o %/IMWAD 0]0?‘\.05 Pkof
Vo uwanes \ | ile neomtakon g
“oout 30T0 L e,

o "%W@ anewX
P\n osp\wr j oy film

+HV
Spe i Ceotor)
penwdtov e (C\—ﬂ—% nm_,)
o lighe %fww\a‘h& Coam be |
contlle b‘& momsbachune of e phosphor
SQ;’Y\goPS
<\3 P\r\e-\memcssnx: deviers U oo ’Pm-r';,
+200 +400  +6oo T
W R I
2/ s — MW—— 47700 V.
g / \mjj/ R
*‘*«S/(‘J \ °\,a ok
- l } - Sewn&w\a mms
Prim +100 +S0
dmmxg- ~+ 300 .
Gasms up o 1 000 000,
photo corhoda

/P



fo

(2) = l\derne Semsor Y

/poteria wreld,
CDUQ S \r\o'\'o ehdw:ms
&Pp,«ox\moke\ﬁ 200 elaet rrna / ]Ul‘

Pasd ouk s lewel vn Qeckame-
(eom oe an Ime 5-10 elacknoms.)

duxmomr\ic. Nomee — CQ.(:MM eMekarw

Quenexposuns_ Counass exdss dednomsthad spreed
T othen wells comand B\mwng

donk. ouuemE W prodiaad bj Traopmal eedrons (vamdom bond
com e m&mcx\os%wo&;m% Ma%

(3) phorodioden — obd -sish PN gundtion
©) dplehon (vevence \ofo»-) moda -

Pkﬁ'\o\nd.uua
\m\e— e\ecnom Po-vus Coer SN(I\O& oWwUunX

oarndomdne photodiode. - ey Whegh revenss ?oQom
ges elsctnem /muh«p\\c

Svetlows o PNT

%Mm uop"‘o \oQ0 -
B \nye w\—vn% rnoda.
PN ‘duplehon regiom W . capaudor e e
Cronag 1Y up am cé remove Pc-\evvhu L __[__,
P\‘\O‘\'D onduchon b\QCAS U\"gdn 6 z»\alao-lo i

Limid sy smald Cﬁpqu+wn& g dane oS —— emduchen T
S\J(V\d e Mabu;/ud ﬂ&dz\maz“ _ |




“.) Pm*o Anem s stors r

\D\rvb‘\o i > -

T=pLTe
t-'\@k* \ewel.

Q43 séwYVY\Ma‘ Nv’nmmms
mednamical rc'\&hmaémm

; .(i(llllutaa B W,,O
motor

iy
Ill((“'l

mo\)}f\ca AN \\eon’suuu)

‘dﬂ—d/\m\ bewm

Bé / F=Bxv

e\ectno masmd'\c



2,5 Eleknore lmmsg_Tuhe_ Corceanns

Phofocomdu e glons facaplata

Uidieom ‘_
(swvaale P°s1\';uc m /

10 VIS N /d.t.ﬂﬁw\oi:vv \;v\wm:w\ é elo e ntmns
hoto@anduacdor & o srnsulodor Lot me u‘nc_}\c&w\‘k \\%QK
2)lecknon beom NLgokt QJ«OJ\W— Annanda
oY, photo comdunckor B Bolamnce d{\w\%(, on ynaked (.003143

oot Fows / :

Supemmgthangr—
dﬁd‘nm\« "Otcwr? ",::\‘\‘,‘ 2
neLplocan lost 70 L__.,/
el ctnoms camann | \ ,
c,wx()w«% o wwﬁt SI%Mo.D
P\rw'\'oum ctor

RS -170-

S camvram q conv eviiom

30 gncwmua— /m..c,
525 hnan-/ fnomre
\S15D  Wnes [eac.
b3S pete /Vine
2 §ieds [fhame.

262, hras /ferd

bo fe\ds feec:
o&d\\\}\&‘ .

\\\‘\J

O H—‘é C\e\q‘ Yoo M\nln;lies 'Péh@ued‘ﬁt'cker'
20 He  fromu vaiL reduwces trams mission bamdundihy -




2.6 Sohd Stle Comunas.

|
({ { |

opendfes dndas U \'\W vm%/wo:h;nj m od

diodas oar chonged U ora oX ochima ; change aurvrand 1o 5‘7;“"!)
U\/:uonﬂg, 1-D onnoyao FAX scommens, specknoscop &

@) cebs — 2D Grnang 0] - poleniald wells (photodeteder wells )

i sheorvu

Toll & :Ev\#eﬁ.LM'TnumsCer
- W aNe!
R y l Jrhe
Frome wa | LR TR
s o BT R
i ) RERE N
W yg;\ﬁ* oo |—>
M‘Eﬁ&:ﬁ _
qu s‘m-H; Sh\‘@‘\‘ C,\AM% POLC)L.\.*S .
\amp CCD shuwtened 6 manked wells gften exXpOSWS-
chwm% Moad v Al shifted ok once |
Infis ouk s Yow Ruac! oud w—'wU- C\C(:\wr\ulo*vrs nextInes e
o oo Yt S, ot chip mached
IMage rodoud noise - nondem Aunes gmmand

e \o-ad,w\‘/w'm'cs
sft W Iy photon nolse — vomtumy notne %‘\%M’
oetty | B g

“"’4 LS\"‘GfC‘xls-\uj__) .
= hnes Cheange Fnome fes efficrarny




2..(0\ 3 ' Cx\w\a(_ IY\&C\"\(')V] —DQ\J\ Cm

e

| b san | | indersgnal

tham
kel edeckaoderns
oM ea o LWL
M whero row 4 Wl eladnoda +, photo elactnera. el
6-caurruol o (m%mm mode) s AW nowsd Dlumns+
1o a...cgbum amy vnasge,
whon, one dactnode Aywen B O or — , lehd&dnmm.a
shft ® undan othen elodnoda . . c::_mi(«réa. S‘M

Qavundt puden . G Wit bac 4 forthn ,
Crun ~ deshchioe. Rao Bt rmodde) ou ratded

®  f bot elictnodes ‘sovmqmy Quwobed vito subshnaly,
T gwes sobghnala cwmand LuX emphis weld.
(Qstruchire. Aodoud moda.)

Advonrk agee ojo 1D . '
- gpod in Awvert envmmental 4 l\g;(d\mé condihona
\)e,né \\‘\'X\L.b\oommg SN No ymﬂ\ wr\md-vna.uﬂs .
no u)orr\,& @O\J_C}\Mag Jmms{’ej; c;;;tisxmfa

Qoms\cluaﬂrb%, less ensitive Thomm CCDS.



21 ‘:"Lfm SCWS

- -
l I, uoadunk B (LQ/Y\ALE

D—\aaiz_\ \ mu—TL‘
7 log 2ol N
T b Al vm SOUD 3 2
T .1
T,_%__Isl;_’r’r 2%,
: I T, L
l \o T-)_ ( __D ~
but D= % ?rkIz}—; log (T T)" By +Dy,
W :
SIS
PRO\OC(\O:Q_ \I(AL,‘C\\m
= T enudamn & siber selk %ao.alnsim odvn

AqCL Aq B, T
5- Zﬁm L booe ’(‘6\"‘“"03 3 C &
Fhacke -

e.»tpos(n% ermudaion o ZWohd ms};wm e nedoicad to $‘\V:/Qb
6/\w«m WTNS érpose

c\e\)e&apw\u{t fucll»LUA— silven Yolade omnse 9\m
< Neduca MUGH MU M\&B‘W\m MucpouAmw



- R,o.mcurncl.a/\, 2 ACM ‘

— % 0.04 opncal damaily

\ AE exposund.

-\:\\m msd;.d-(cm ‘ ,
Q¥ ose. evrudzirn LPh @unuomdaX PM %bw M
\O%E— = \01 E,+ :>'m<2.‘ﬂ'§x)

S whang B puds U un the_ cardnal pard «’%Tka.. HD cwwe. .

Justuoun g WD e
Dh) = Dp+ ¥sin kZTr{-x)
howener, £ to large graim s12€ omd, \Wmmnﬁ reduce e mdnast
D) = D +¥ M <€> sin (M-Fx)

M) i cortod The Vr\owoﬂﬂﬁ'\wﬂg& {amchon (mTﬁ
“l[L ‘g‘M%W\gAa ok whuel M A_/\oPs 1. 0L



rw S

Imaoe sumaors z
Uﬁd\c‘ﬁf\“ dellectran elednme s !

\. SN T T ' O

-w% elecknors heam I

fmewmﬁ t{[_—rm/muhm
chargt nyde
';‘\)WH\-G—MA:.%

Yo rmohe thls CAncons (e ?O‘nc)\"f@ fuu:\c)v'né W\Mﬁ:ﬁ

w To keap L oo covuniamt

Scdmvtmn = _ blom led tima
I R R Vol ecamo
55| T~ ;,' .
_wa.‘._'.;.,:.’,l,."},;_‘ e
—— ‘\,’— ‘
\_’
on - \n"CaJL Qqu;.& -Cr\wg_, ‘30 -CJ\a/mn/v/M.c.O'th
GO UeOoc\b = | aac e \_féf_/.”_“&- — (93';,3‘“-&
30 fnawrds 525 linosn Qe
) WS, stomdand.,
59 })Mc, ackiye —L\Z}Jru,c_ \Q\Mkms
Ab\ew\\ung
Compostte SV

ndas

5\%/"“&«

S\ 3/V\°-Q . ,‘/l" \} ' \ \



S‘W\P’w‘nv__?/\ ...........
5\03/"\"*Sl . /\
i
T ,' TV Line
Som tu' oX /\JL% u‘l\ws

o steps.
J_\“—rnL somple./40td

# o)vb‘wmp\u/\ e, = horidontad nanofuthion
ol bmes = venbed nesctudion

og&swv \Ohruc./pmd %\U\M‘S N 5 1a ?\%Ab/hm.. |

)\Amon'nlo 'Rma\L

\ /%bn‘s
—{ éli?

= &L)ma/ﬂ\ic. ANeon =

& O‘Q \oﬂs éwu

mavdton \fls e camenao

:wmp \n g Thoorewn

jade Somple

Siaa] — El}.‘ W Mﬂ‘ﬁ |

warndten < ffecke, %Spaﬂ'fﬂ nwow'\c}n

_ =
o [ B | ki





