®

Leed
8 -.X._v:l_ﬂns.\*-?’ “Transfermaton g\.‘-\i\ch‘cns U.sma Mat(ab . ~

w

4@_ ....E_:M'on. iW\oASust“ A : i
imadjust - Ve bage  IPT heal for  inbensity Aransbormahin
ot 3‘“35-“1"- imoagt , M Sywkax is
q = madiust (£, [ Low-in high-in] | [low-out Lu;gu-m],aqmm)
s Oneron vraps Y Wbensiby  values n  imasge &

4o Ve  Ualdes in - W suchh Yhat M volues bebween
A I high<in  wnap Yo  Values between Llow-sut and
bige-out .

~ " Nlun s \nlno L‘“‘";_“ and alewe \.u?a\\-'\w e Cli??c.o\
N ‘.Ao-:_ii.t__- and \Ma\\..au.k- m?«h'_v!_.lt)-

P imege Caw be of class Vinkd uink1é or Jdousle .,
- Lew-in, Wign-in, Lowosub amd  Migh-our ymusk e
erween (o — .{,), Y ‘wnqc)\!‘u.s\- Lintvode mu_u-i?\\'r..s
ese values ° \;a 2 sS for vink 8 | awd E€E55S for
UVink\6 .
- Using .empty watix L1 for Dlewiin Miah-in] o fer
L Lew-sut  Wiah-sutr]  vesulbs v M datadt Voles Co 1]
e . §% \/ula\/\.- ouwk s \ess vYman  a Lew-osd 0 outeut
'\w&’ms'\\-a s veversed .
- TPoomeler Q@AWmal ‘-‘-'-?“-iq""s e S-\M-?f- ot e
Cuyve Ywok wags Ml Wdenasi®Y Volues w § Yo u’é‘f& 3

oA 9 e Vapging s \uda\nl-e}\

i | \Drig\tw Suk put Jale s



Q@

€= Qewmma =L .( céefruu-t{-): “aa mgﬂ;:‘mg s Lvear
Ce  amma > L 1 A vrepPing Vs wo&aw-c.o\ o wardl
3@\’\_’-1'\’ cul?uk \Jalue s .
cuﬂlg_g;
@ 1= 9\ = '\maé\‘)us+ (&£, Lo 4] ,5% §) ),-
cb-‘-q}wing “Paa vw_saoda-(v:. 'wmuac_ UA‘&A imoc?d\*&‘\ Lfunemon
@z) » 9§ = ‘mcomplement Cf) . ‘ .
a‘o\c.m{nz ‘e negakive image us"\ry(j 1PT S‘«Mo“‘:mcmphw
) qr =  madjust ( {1, oS 5] [e 1]) P
‘s Commond expands ‘e Aey seale  Yepion berween
s ad @35 bte Hu Ll Te, 1] vange.
4» 93 = wadjust (£, C 1,0 1,2); )
Auis  Command Compresses Yw low end  amd expands
Mg \MFS& and o8 Mo Q(o-as.mke .
- tﬂjnill%\f\wic_ and Comvcast- S-'r\*zch(na Transbtormedons |
@R Loserithoic  Franslormarions  are implemanted in  Meklakb
\&s.ivn-a Yhe expression. ;
: 9 = € ¥ Lleg( \ Ciou-\:‘lc.ﬁg'})
C- s a Censhrant .
® Y Shage of e amma Cuyve ‘s Vemable ,
Whereas e  shage of P log Lunemen @5 Txed.
- \whea ‘?‘-‘Q'“‘“’i"‘ﬁ @ Loguritamic  Aransbormation iy is
oWen  desivable ‘o \on'afé Ye vesuldt ‘bacw o
Vatid  \wmege dake , for example, For 3 bits,
We wride _
> a5 wmisimaa( maeraeg o)),
We bt bunas  tha  Vawes o o vange [of]

-  \M72Untg \nn:»as FHhem o Yhe vange Lo 2e8 ] ,



() Contraste — f;‘;\-rub.h'mz A ranslormpimitliiancican 2 |

Thwe Cownttask - SNtdu'ﬂa Ytans Formmareon Lmdc“ \\ns e
Qomru s ‘ y B
g§= V() = l . p-lingul imege .
(. C"_‘. = .
Y ) S- oukpuk \mane.
E- Cowrre@s Wac S\n?e. of Y fuacaon .
Ais  equation s dolemented  jw Motlab  for an ewdire

\Waae Qg .
A
A= 4o/ (14 (™7 (doubie (£) + 2P3)). E)

eps - Yo  prevent ower Hlow IF Eoednas Bey o Values
B i OTet BT el oREEREREIE)  2- ¢
PHY \wshow (9) /e get vatid imegl data .

ol l-a-L. Excn.mq\c. s U-\-\u"a - :uv\c.\n'on; Sﬂr 'm-\.-t.ms';\;j “Trans farmatis,

- e cede  Con¥ns  eqror Checking

= - A= Can \andle <« Vowable nuwier of Tnpae

om&.[or oukpuks, .

* Hcmagﬂf%‘ a Varable WNuwmber o&  inguts andfor oukputs
D) Ve etk P vuwder ©(  oropments ingek  nba
om M- luncon  Wwe W Lhnckion nLargin

w = wnargin,
3 Vo Check the Uwmber of  oSvawmants oukpal  lnkg
an M- luekon |, We Wwie Knoken  ramout
n o= nargou\-

example -

’ > T = +esthy (V,S", k. Use ot narain witin  ag
b“"c’& of Hus  funewon  would i a 2, while
Use of Viovgout  would veburn a 3 |

3 o Check e Coyrec® number of arquments

Weve QMS:.J/ We use WNargchk L, Thae syntax i3
Wy - naragk ((\ow, \/\4{3\/\, “,u,m\qtf)’



@

- Nei enough ‘nputr Parameters : i\ number 15 \ess +han LA..:,
Yoo many Rk Pammaders 1 (L nwuwmver 15 @reeber Yhan \“3\'-
- ewmphy  madwx ! it number is  between low and gk

Cihc\uaid‘_cj )

A Qwﬂwﬂ\.\: Use o4 -tunr..h‘on f\.n-’fﬁdftr.. s ‘e Svop
Exewron Via M error  Lunakon 1V WL incowrect
Nuwpeor o argpments s inguk,

eXample 1

-‘:L.mcﬁcim\. G = -\'QS'EL\UZ(Y,ﬂ!%-)

This -c-uuh'on Yeburn 3 e _ \nesseqe 3

error ( Varaehk (2, 3, nam n)\ ;

1)

X
-T:Qpinz > kesthWyz(€) 7/ will produce e evvor
Not enough ngud ocawmenks o7 and  eXewnon Would berminetsy
ﬂl) e Wnle 'erwhon.s i Wi, e numbver of ;'\f“—i'
ard {or ouApuks  StrSuments 13 Vanable , We Use \)r.\.va.%‘rfn,
and  \ax evgouk . ’
e xample 1 1) Quur\czi-ccnr\T Loyl = -\-c.s&hvs("f--ﬂ u‘mrara'\'\)
Gecegts @ Vorable numper of inputs  inte Sunion testhvd,
)  Luncrion [ Verargeut] = testhvy(m, n,p)
by o yaroble Wawber of owtputs frem Lunduven Hesthué,
) function [ #,n] = 4esthvs( X, Varargiv)
g'\«cb'mn. Yesthvs hay  one Hixed et armumet X kuawu; 5‘1,
a Vanable wewper <§f Inpub avepewaks ,  Siwmilar  Cowmments
sm_&‘—:l ugg_\-a o Vararmout . (473 cecceprable to bl.o..\n-. a Fenckion
in which otk M nunber of npef £ oudpul cugumcnts /4 w-»aaz._)
3 When Uarargin or Uarmcpoart =ce wed : Ho Matcab Sf: :'1‘ 4o
@ &gl Cell nn‘ty"
For example ;
» Cm.n) = Lesthvs (£, [ @ o5 I's], A , 'fmééfy,"df 'S an image

e nd ot 13 s s, Aot okl

%&ﬁﬂ@wnmﬁ&_g%d




1

Mat ko C.::c&&..“ @
Wk a Kunchon Fhak Computes ‘e iaunwiﬂ-a Avawns formakivg
funchion 5 1 Negadive log, Qamma @nd Condvrast  streching | in
\m-{\-ifg Puis Sunction we Use funeken b .Q.\’\O-Y\%erﬂ-:bs“ Wi <\
\'ns e Synatx *
q = C\o\onﬂg dass ( e chass, 'S’) : : :

Tis funckon Converts image  § bo W cass  specibred

in  femie  Yewdass and owkput Wt as 9,

NVosid Notues lor ~ Yuwcdlass are ‘vintd' 'ginti6

Luﬂﬁﬁon. 2.= Wdrans £ ” \Jarmj-'n.]
:'nhns,'::] (3rad’- [,,.,:) +ransforma bon _

ond Jou‘v'c' :

A ZINTRAKS Perfarms
ZOG= zmrrAns (£, 'neg') Compites Yo nagabive of input imege §
“©G= ZINTRANs ([, 'Ls’, C, Class) Computes Cxley(iyF)
Z ond mulkiplies Ha ek by  CPesiiiue) Comsrant C . T E W
7. last two Parometers are omivred , ¢ dthaukks o L,
Because ‘he logq 15 used 'Q‘MM*‘\j I dasplay :QN;“_
Speckra,  Parawater CLASS  offers e opren ‘o

/.

7

/ Spu&c-a e Chags of Ha ouwkpuk as ‘aink 8 av Lgingg
z.

7

i€ farametur CLASS 15 omivkad | Yl oubpuk  ts o W
@Snm:. Aags <3 M ‘\w?uk.

sz G = INTRANs ((F, ‘gamme’, GAM) perboms a gamma-

7. Zdranslormakion ow he Frput  emage u_f;'*y Porame Le.s—

S GAr (@  reguired input)

X@G': ZroTRans ( F, ‘strech’, M, E) Computes a Contrasé.

Transhormation “ieg offn | @xpresion V/ei1vem s 1om:
A rauge Lo, Ahe  ofefucslt

>4 Jr‘racéz
v pParameter /N7 mast be i
S Vatwe Hor M s mean2( ;w2 double( F)), cnd Fhe

s defackf vatwe Sor & s 4.
b For A ’rze_—}'/ ‘gamma’ o
A okl inpuf  [maqes wWhole maimum Value IS gyeater
o Hhaw | are scated, Gt w:'y MATZGray .

/
/ Strech Fraushorrra fows



& 4
7 other images ore Converted Yo Jouble Qeq-_} wtna {m:l.dowblc,
Z Tor Yt 'log  dramsfermakion , double images e tvamchormoted
7 without bu:-a scaled ; Othur imeges ave Converted s dowble
7. Resk Wsing  TMDouRLE, '
. 7 T _O“:J"?WJQ \s of W same Cass as Y anﬁ“-’\',
v exeqy A a Mflerent odlasy s specifred  fur o
7. 'Lua' ophen.

7 Vmﬁa +he Covrect Nuwioey © & irpuds,
crrcr(_naradanc 2. 4. mrain“
7% Stere Hue cAass of  the inpuwt For wie  loder .
Uassin = dass( {«) ’, i
7 b Y ‘gt 8 o f  dass dowkble |, amd 1+ owtside
7 Y fange Lo, |, omd Ve speci ed  transbocmarion is
b 4 Yo & '\.-5‘, conver b Hax  ingut e Mo vange Lo\,
it stremp( assCF) |, double) § max (Fe) > a0 2 ...
~n stromp (Varerain (1] | Lasl)
£ = mat ey C ¥) -
else /A Convert *o Jou.blg__‘_ *(q.ﬁn.ra‘lhl.l of dass (\.Q-J_
§ = imzdouble ¢ £)
2nd - _
o Petermine “the type of  tvansbormaton specdfied .
wethad = Varargin 3.8
s Therberme e indensity  Avans formatien s pecitred .
switeh  method

/

Case neg
g = a’m-:.am/w/ﬁmeﬂ A F) -5

!

case ' (o9

i /e.nj%/ Varar ,',7) o il
o = f/’
_-e_/Jt- :’F {enj% ( (t/-a.o’ay;'nj - = Z
e {/a,(a.g:'n {13/,



s 3
elseif  lengh ((Larargin) ==3
. C = \)nmrain {}13;

e Cagin_ = varaggin L33

else

effor (| Lncerreet number of inputs for the log ophion .t)

C end h _
- Q= C % ( L°3 C \+ Qouble C {-))) b4
Case 'ammel

b s\ papiuivmempiad < 2.

e,rfo_(_gpa_»}- -n.h.cwa\\. in-?\q-.\ -Eor _—\-\ru. SRumma ca?\w.‘on.lj

end

Qam = Verawgin i ==

q= wadpust ( £, 03, T 3 aum),.
Case 'sivech
i £ \4.1\5% (_\)qrm‘si\'y ==
s use defaudts .
= wmanr (F)

Tk i o0

edse i€ \ﬂng-k—\« ( Uarar«a'\n) ==

= Varargin i,‘l..') 2
_ : C = Vacamin L33
se

errer (' Incoweck number of inputs foc e Sivech wPh‘mf)
_ond T _ T
g = /iAo (Faepn)."E);
oturwise

excor (‘Unicnewn enhancement m:.—\-koé.')

ond

/ Cownvert *o *ue class of “he input  {mage .
4 = changeclass ( hassin 3) P,



% As an lustrakion oF Quno{'\‘oﬂ. \ndrans
» 9= wrans (£, 'strech', meant LLdeeu.LlaCH @ - 9)
> L;mt-_,_ imghow (9) .
% w= wmemi( B) - Compites Y misan (avernyo) umiuc o
e elemenks ot vnainx A
* MQCLnZ_(imLc’ou.L\c.('F)) = Was used direcdly inside Ve
'Q\l-nf.k_tbt_; cotl , Fhe st Vol was \b&uj for .
image & was Converbed +o double With vanee Le,1]
S Hhe mean wouldl  olse be in s vonae  as requived
Sor inguk v,
“Te Uou.u-n. E Was  determined t\r\.\earadcwe\a
-Cunehom dna.né; class ¥
Cunciton \meage = qurgar.c)mss ( dass, wo_xa'\nj _
Z CHANGECLASS  Chonges Mu Shormgt  class of an image,
% Tas CHAGECLAsS (ctAss, T)
7 RGB2 = CHAGECLAsSS( CLAss, RGB)
/. RBwz = CHMAGE CLASs (clAss, Bw)
P Xz = CHMRARGLCASS (cLass, X, tindexed ),
Swi_—\-m‘r_\___ Aass

Case  'uint 8 Be) s

1
Case '\J\‘n:HG

'\mazg - \‘mLuiﬂ_.k w6 ( \quarain "{_,'.S) 2
C—DLSc,. L AQUJB\;, o
imoge = imz double ( Vavargin 1:3);

O¥her wisc
Q.‘(\"o\’( l UHSM.Ppr.L,_cQ 1APT Deale €1 5:) -

el

end





