000555
Chaptes 4. |indowing € Clipping

2 The pzroc'ess d se\gctfn(a £ viewing the picture

—with different views is called windowing 4
process which divides each element of the
picture _into Ws visible € invisible portion.

oJlo_wma the {nyisible ,,Pcrzs—h’m to be discavsded -
st R Yieals C.,prl'n,q...._-.,,,,ﬁ. DAt s

% Window to \Ifﬂugorf"ﬁqhsfb_zrmatig_n_

{ L J_W_'Ibe _]otcture,__.‘sm_sfmed--.m_-{rhe..._co“ Utenr . memcrr)L
| _W31n 9 any. convenfent Cqatensfan co-ondin ode. temn, -
3 fveberre red. to a2 Wow ld co-audinade s stem ( CS)).

e Whenpmmnaj s,...df.spla\;..ed. on -mmf
devfce. It (s - Measured, in Physical Device S-gading.

! - 5
e, System (PDCS) comre Por>dm3 to .cI.Fsqu;_,j device

: - & Tber%mgx,w@l_iﬁglay.fng an -'mqge. oY Ffdu'zre
__INnvolye’ .mafap.mﬁ“:tbe.mmdmo:tn: 4y the /ao?n{—s &
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I : Y
& lines thatm the. n%%a.vww e
Qppromiate physicl device coCisin
.wym\ _BD.mm is 1o be L_%_D,xmu.ﬂ:a _.SDEU_.D.w s

Co-osdhades is ochieved with the use oy co-wudi-

viewing

nale transPamation Known as
tanstormation.

Viewlng taapstoymedion pipeline

~The. viewing tansfoamation whfch maps
?Qﬁ:m. co-ordinates in WCS +o display
Co-cadinades in PDCS s w@.@ﬁam& by the
wo:orc_j toansformations:
# mo?\m\l..bm wazld co gedinedes 1o
viewing co-ovdipates
= Zoﬁjnﬁﬁ.:ﬂm 468»3@

. 82@%5@ haymalizéd. viewing coovdin

ates 10 device co-cadinates.

The window oekings wbhak is 10 be
viewed ; the <._mEHq,q_|_ dekines where
e 1S to displosyed.

M Xy

- BEwa _ world co andinates

a
A
Lol ALELBY

device, co-crdinales
. The steps involved. in Viewing tva nsBmotions:

N . o). B%EE&FED%1

—4 _ using +he owlput primitives £ attsbutes

E Il--.-l.;EEE

2% ggﬁb&&:ﬁ%@l

XL -_ﬁ:.bl h aokihe

aig : ]
a :z:&OCu in_the view ing oouq__n—sp#mluvm%

oroviHe. @ wedrhod. oy geHing up embitaary

”Qﬁgwﬂrgh kY wtaT:JDEE\IW

=4 J
4., once +he ﬁt.»&.bmw e

Wosld to-ovdinate @%IB. 1S _yDAENiie _,J

area. -k display called indow .

An awea on device to ro:_oy o

windéw is 3&01@1. 1s called a S,@omg.w 3

extent & device disploy Arec. is ingmike.
To peefpam a viewing transformedion
we seleck a kinite world co-ordinato

oudside +4he. S»qui.m.
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“Line Clipping b Cohen Sutherland m:m@.ﬁ Alqo
Here we have o edaming each € every W8 - Oldeat algo
which we are mo.Sm +o o:.%ﬁm. - - most _uowc_oa. onmo o_m<®_o_umn.. _oa Don cohen
We. have 10 ‘Hefermine wherher ¥ ot a Ling 4 Tvan Sutperland.
is completely inside the window,dr e completey ~This algo immediadely gemoves the ..__.:.n._
outside the window, oy cwosses the boundo®y ¢ which ane £o ying tofolly oudside. the window.
window. . ~Tnis ciqo divideg +he plane in nine (9) ﬂeaw
T the Iine 1s Completely inside then clisplay is, € assign owteode oz binam) number o each
fully. T the ling (s eamr totally outside then discard oy _ 0 e e |
that line. But i the line is crossing to +he 8.5%& f The. Four bit codes one called wegion h% o
koundamy, the ue have to [ind the interseckion poink o - oudt bl ‘ :
¢ the line wirh tre adge o window & draw the podion There cades idenkfy ~the. locadions of the
which lies tnside _uqrﬁu relative. o the. boundazies ¢ the clippin
el amewobm_m. Bk e
X Each ot position in the qqug code (s
\ wed. to indicdle one ¢ the four welative
P co-godinaie _@om#._oq.ﬁ d the peint with \qﬁxﬂ. 4
T g - 1o clipping window: To the lejt, 2ight , top ;
PP Afier clipping o opbtgma . C SSRIEOCRRERATY Lo it Tl L
e e . e
Line Clipping Algorithm . L B A R T
o Rt e v TP T DA
A Cohen. Sutberland Algo - .. e e
8. Mid-point Subvision Algo. | The sightmmosk bt is bthe Pk kir & the bils
m.. Hum-mﬁw‘::w (@] _m_u:u Alqo. ore. sex to L. based on the. foun scherme fj ‘
4 —axty Lee cipfig Aigo: . sexRikl: Ty Yhe end pank is the \egro
A v MRS G TRy 7 98 RS A el TR
b sex @2 T4 the end poink isthe wighrd
§ AR R ok EE ST TN 8 o o b P AT RS S L ;
| SeL@W3: Ty the gnd poink iS \etlow the windew

SR BILT: T +he end point is alove the windou
Othemdtse. , the kit s Sel-+o zero
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e & 17 VN ve_ established - pegia m codes. |
F=——+% all the jine @u%%ﬁ?ﬁ:%.
b hich fnes g campleiely inside the |
- Qlipping Window £ which _ E:
L —— Bng %BF%.

———InSide. the EF&DFFUDFD&EEDJW
~_%glen code g 0000 v both endpink
ﬁlr.“bdk»!cobbl‘

2 il

}

that ceme have a | in Ehe

—_— ]

x -~ Same. bt poc AHE | c._BD coden
= f&ﬂﬂlmb.orwgm_ Y outsiles
Mr. .lll.ﬁmm.lﬂ%?hﬁfumﬂﬂum.% € e +m.<..9_¢
m. — A method wsed. 4o teat |ipes Hov oty
3 . -
m.. /D..Eflﬁghmhﬁ.fﬁp —RL—.wDb AND
= _
W
.MH 0:«.«..@.5& ammms.
i ~ The lines Bhoat cnnot be identified ay
ﬂ Nbg—DE\_% mJ.ww\w\ (o4 ONP | €4 O Lcdx
D__. ..-‘ y ..-. @) [ DeLL T &
ochecked —for Intemsecton Lo _‘,
WINGow  boundaates :
pa!
(S
- m [&
g N
B_
i ] ey B
m i \mﬂ il /f
utl.l ﬁ = 0 Ple
| ; \

|
N\
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. o . n._
oo 5 Y e e
Q &) (] |
1 & 0 )
L) ) ) - —
v . . m-—_“;
I Read +ao end potnis 4 lines plxyd € 1 g[S o Swpeveer:
_upﬁﬁu.¢vu BTt —awma——Jt T e
H 2 74 the both m:og._&._au have aeqion nan f} - m,!
, ~ OO0® then wccesk inis e | i
3 &R pRaform the agicad ANDoperohom  j

i Tr_woth veqon owa - 5 WS

H 3. Hﬂr..mvm. wmo_EVr.m&ow .DDUo ,then “ s
v TR ¥he \ing BiSsmmesemese

- : el You need cNipping E »

P — 32V choose m&ﬁfgg B

. 321 Gnd the nkeneckion paint Ok
- Lo~ ‘ o 2 f
- — ) JE»DmoruuooEJmDer BEESES
. T . mm?bgﬂ*ugﬂi o
e O io 1ve BN

mphum wi...u.- . TNE
X MMMH code mo el
e B .._mrlilm.mb..r bl coe

N e

e .n.w,%%m&.: ne eibthes ‘avia
AcCeepk ox J:numna.—nh_. e
Step4- Repeo step \ “fm othe
S Y S
. comsides AD e

A=0000
B S E0 (-1 - e

nmn

e choose” Don o o .w....n_.m.mwﬂw_.xmhn e
“op ealge fo clip ADak g
SUdtode 00 0oo o Loilh

e R .OL..OQ ’ b® is ._—.OAL £ _.mlhuﬂlkma
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snm

e ———

R e .

\in€ PP pastially invidible. I+ IS sundnided
into two equal Pats pr1@3 € ﬁm_uP.n.cEi
both aove tented e S.u._.o..:Q £
Yo ke poawhally visiole. -
Borh line segments are. then subdivided
in two equal perks 10 ger i dpoints P4

£ Ps,
T4 1o Obseryved thok \ine P ?ﬁ <
PsPa ame complekelly i Elole g0 wejected
Hence. ,\tne segment P3PS 13 completely
visihle € henwe drawn.
ﬁqmy\q,@ﬂ..n.;m line segment c4FP3
sHW partially visiole -
.Hw 5‘.“5@9 mfwva..<,_amm+d Qe 3...%84#. f
T is obseened that Pef s Compi®e
Jisibie Aohevean P4Pe is paskally VisIble.
Thws $6Pa Line seymenk s Qunﬁjrm_ o
€4 P¢ line. segment NS .mua»&s,.!_ de.
Aded tmo equal. ports Tum@T dpoints
P71 dow It is observed thot line
h&qama. P4P7 (s cormplell sik
13

ne mm@..ﬁe\..n P7PG s cormplere

visible € o @ there is no fuathés
_ooaza_u visible k@?& e -~

The eq” 4ox line passing +mough pe s P
£ 1~n.H...4nu 15 VY= m(a-xD Y e =TV

here, ™M= Y21/ xa-Xi_ Theatgars., ?..
..\..:._uﬁ..bu poundavien b E_.Do.occ n....m.. 1o @
Q@ lept - 2 =M @T-XIEy —y
®n&3w : Xp v&u gﬁﬂnltx_.v.wu_‘
@.ﬁoﬂ.. 31 » .Hﬂblwm..—qm.VﬁﬁFmv

A& Botlom: Yoy 2= X A.Wsu@ wnm.u
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o
ey sddeiie
|

AND  og

a~ —_—

@ou -
€9:.— T.Q.o..hu vu.jm_;.mq L @mmomo_dou :
pa(100,10) againad WiNd -

4-0)
2 C8o10), € (801 LS/

—_—

* lined: R(4059) (75,19

3
P3 (7020) ru_.».n_.m__oo“

Ay =sn Yg=10 _——— .
xymvmo v l“ﬂv.lll *0 = ] TS s

(s0112)

~ Poink end code Pon_._om
e\ oool .\Oo.oo;..-lw,

?._..h..-

Vistble

2 = h.HVR_u.&_
Sl 26290 (xx0yy = 28 (
(-XD) e
= B :lwaﬂhrou
ci gt R

bz wiki TSR G ebi

¢3 urﬂ.‘on TTlewi._Jd.@E!i

A +o.+\h3 ?r.oi_.&

- >

¥
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CilA2,9) &R (D -
Point €nd code  Arding  [heidon ]
P\ oo0} 0000 - pawvedly ¢
- 3’,41 — ViSible
_ P lolo 0000  pasbally
Ao Visible
i w%n&’..bm\m.mm..iﬂ/_.ruf 2 =S 6 \

X E) P S

RICRUIEN W16 (S AERT!

4
PN W 1N s B Ped
Cr) 45 = (56

o"——

- w —
= £B< = 134 5%
= -8R = Y hats t
= :
Tol2.%)
) L
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B S

b \ clipping edge

ALY ~ Xp + H(x\-80)

YA = Yor t(y,40) R 3 ww

Now 4o -find intersecHam _0qu¢ warth theé || Lo 0 0 N W] NG00 P 15
clipping window we. calewade value b der @ z% B -
?OQCCT =

" let Pe be pofnk om the clipping plane €
Calawhettn, . h.—oh.wu - —umu

(+ve) i >a  vector pofoted. foward interos
\FP=-o vetken _oodj.ﬁor ﬁn%gé
plowne 83&9.5_.31@ . i "

<o vector  pofnted. cway from

c—ve) i

: -Hence | n stands for nowmal of, the
5 _Clipping plane ( pointed cwoay fom interiay
- By this e seleck the. pomit 4, intensed
4 line. & clipping windew where(dot
?..om:ﬂ =0) £ hence. Uip the line.

P2
PE \
n.PCEE >o
D.CPLOOPE) =0

e (" . P

'# point PE lies in the boundory plane o

vS‘ which nis innewr nomnal, the point £ o

the line P which sodisfies N.(PE)=p)
 cond" is inkmecHom % the. line  wi

~____oundamny ﬁma BT © _.u_w....‘.

v s
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cvvnw :3:“ in the wn\.dbéawnrﬁa b the L & :
- line PR o DAY | -

© (® Daw the line segment- PR PLR)
.--@,ﬂ.o_v;:---l!#i.!..; 3

c gann g
= - - S
= a S s L - s .

== o S— — —_— - Pt el
= 1T . ’ oy
| ¥ Wt —_ —_—— RS
= N B . - .
SN = =
nlet
S N p
—_— E———— N O 2y m .
T R -
" ¥ 15
-
o = R S S S Y s
¥
e o ———— IS
... S N -

........
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If pPizo: [ine Is Pazraliel to 1eft clipping

R : boundcmnj. e

R S X o b oHer |
| 1& Men s top

If =0

- line is 118l o ore oy the clipping
boundaxiey Comepon ding o value g i.
1 qi<o : Lhrwe“s(fomple)dw| Outside. +he bound
1§ >0 : Line is inside +he di ping. bordan.’
Pping bo .
1 pPico - Line proceeds from guiside to ingide
o5 the clipping bound aay.
I Piyo . Lire peoceeds from inside 1o oudside
% the clipping boundazy.
Theveave , o nonzeeo value ¢ Pi, the. line crosses
the dipping boundazy € we. have o find pavame |
1o tee £. The parameter + For any clipping bound- |
ary L con be given as : -
.l.'_._&i._ 1= 202 4 :
Pi | :
This algo calcwlates two velues ds parametens k. |
t1 €12 khat define thot part ) the line that |
lies within the clip vectangle. The value ¢s 1 is |
derermingd by checking the rectangle €dges for
which the 1ine proceeds Fom dutside. 4o
inside. Cp<o).The value ¢ ti is taken an
\ar geat value among vatiouws values Gy intersecHar
with all edges. ;
on the o hand, the value Hta1s

desermined by Chécking the rectangle €olgens oy
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T which the line proceeds From the inside
~ to outside (pyo) . The minimuny dy caludated p
Nalue 1s tahen aa volue frwka
~Now £ 4154 the tine is co -
—  _Yhe ﬂ_._ﬁbwbwlnpwpopoﬁ £ it can be - :
— Othexwise the vedueg oy £ €142 are —
- mFaEﬂ&&LPE@%B&B&%tEEPiIJ
- end Points oy the clipped |ine.

—

- - A —d
E.
.
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 ————2.Read +u0 coumers ( \eht-~topf- ighi - bortonm)

ds the wind : Xwm
r.w.:ua..?u

— 2 coleulate the
. for =1, 2.9, 4 xupd thot
=B i Pis —nx QL= X —Xwmin
- Pa= Ax Q2 = Xwmax = X
o Q= -ay qs =N -Yuwmin

Q== &% Q4 = Ywmax -1

Y X 4.1 pi=o then

.m. check wh
o¥ \FrHcal




S.N.J.B.'s

SHRI H. . J. B. POLYTECHNIC, CF

. - . : o = ‘_
Pi= =43 = —(60-20)=~30 1 SN v T — [ Matsomanet:
%n = X = - = : £ ’
5 A% = n.mo 30) =30 B g59n of Sipevr: (Sgrotow Bamesr: i
i T ID&.H\NO.WIQOUH@W o —— PR - g li;ltl..‘ll..lj o3
Pr=Oya= (265-62)=-35 ‘ a1 i e SR
—— U= a4,-Xwmin= 30-10=20 = }lenﬂﬁ = T — : sysen v i
Aa = Lwmax—-X 1= SO-30:20 ~Bas . 000513 : s 4
9Qe= Yi- Yywmin=Go-10:=50 -3 +r: Polygan clipping : e R o
9a= /\cuBDR ~Y1= SD-60=-10 - ‘ T : jrt i
T .

—_—n — = rlo.
i 1oy sl (-22) =

mm‘dmloamalw S i e e

_Himmo (~0.667,0.08%) |
= 028
t2= min (0667, 1-4285)
= 0667

R®= x,+11 AXL= 30+ o‘pwﬂ,xw o‘w‘m_mwwv_

Ydi= Y+ HAY = 60 +0:2F5IRCEBB)=SO

XHa= B +AXL= B0+ 0667 X30= S0

LMus =i d D@ = §0 +0-66TX (-39
st — wA ful. ——— —_—

o <o p— /- % Als mad

xaly rﬂﬂ

i 5 - ‘.Wu.g.ua \.ﬁﬂ.%;ﬂlnlll

S Y~ W7 W 1% -

Scanned with CamScanner



. ‘ : S E
Sutherland - Hedgeman .@kwo\P\\E
o poggen o be_cipped B PO e,
boundawy AS a whole. Q@Epmw ea 31 gy
This is achieved o) ﬂqonmmmim. Jos_.w
\CRA Pwp.,ﬂpw eadn clip %oﬂM__WP -
fo Turn . Begpaning, with e TG
SR e e
Phygen agpinak voe e RANg™ .
Yo Proddce new sequence &éfnby.om
The new sek g vertices cowd then
successively @‘pmmmny o
Chp, top boundany W pPpeY

& ‘ootttM

ooundasy  Q\ipper, At o0ch SEP 0 Newd
the noxt window boundamy CWPPEL.

he maht ‘poundanny -

%3 ———

-The ou
mu which

Y
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it b the alga 15 lisk g polygen. vestices Gl

ame. on the Visible sfde._dy clipping plae.

Such  each edge. 4 n_uanfwBLP%s:upﬂ
_Wwith wBiﬁbﬂulevE_Eli

e

>




+ T), both veesices g the €dge @

e Q..QMEW the - .

. Hhe
ufndow boundemy, noching i odded 0 _ bhe nert edge o the.
Oupuk \(aX - 1.«topoi. R

. T i ciilael
" : \ _ In concave polyger
I “ P
i o — . 8 plede
' _ b . at
| - . Gl =
N “ \ i :
~| - e . (* | P wer—— ,. ——
Vi~ inside - ‘ %
Ya - cudside /J\\_MIOM““._ de 2 ’ g g
- Save v - 5ave Mokhing. i -

c) - nn—v : ’ —

once all vertices are. poocessed & one. Alp :
wirdow boundamy , the oudput list oy vesstces
is Chpped cpainal- the. et wndow UERBM_ i

Agontbm
I. RPead co-ondinades cp all vertices o the o
L Peod cogndinades d clipping uXrdowd
3 Consides lets edge. o, +he. window.
. Compaze the. vestices 4, each €dge of
pdygon, fndividlually with the. clipping plase
5. Save tre 7eyutting intenecHons 4 verkices
i1 the new lIst of veekices dewording Ty

four possible welodiomships bekween the glge,
£ clipping boundamwy . b

€. Pepeat the step 4 €5 firr 2emai
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There. are no dy ot clipping ans,ﬂc&
that can be used Iuﬁuoﬁn_m text Clipping
0 a geaphicy package. .

we have t+o choose the teat clipping
xgﬂf\m\ @-@T@J%.J@ on the 15_@150& wied
fer the chasacler wmb@.aaioj £ the requiee
ments & the pasticidot. appl?

Thyee Method

. All o nome stng clipping
2 P o none charadkens clipping
3 Tent clipping

U Bl o poNe m.\_rn..,D@ O:_UU._JM o

—14 aligthe Sting is mnside aclip
Ezﬁoﬁx ul_keop ¢ othenwise , the
wgam is o__,.mnp&amm.,q?.u peocedure. s
implemented, by no:uamn_sm a boundaey

@ekangle. awund +he text pattesn.

The. boundaray j
position gaectangle.
aTe _then Compared & wvmo_v E?Qoﬂmu

boundazies, & the String is wejected. f

ing
STRING 2
STRIN TR
bepore otee

i

——

L

- tve cdnasacter Omre prcessed. by Line
———— Gy he. OVlapping chomciCler, witha |

) All_ox none chamoclenr _clipping

In this method , cve discasd only these

chawrackeny that are nok- completely inside

bhe window. Tn this cose ,the boundany
_\imits MM individual chasadkess cre Cowmpared
Fo window £ characlees whfch either oveclap
0¥ oukide a windows boundary ame clipped >

D Teck HRRRL S 7T - R e )
. Tn this method, efther. o, part oy chapader |
thak is ok nside the window boundoryas |
a. Chonadker oudside a wINdow boundory

LTI s R s T
IRMMMWWEPWEELDBEI 5,

EDB@EE %
——The tndividual liney whith forme

- Clipping algo o AP Ehe oudside Pok

AP Ewaoﬁbotbopé_ {.._
ifghﬁgnﬂpﬁbﬁsn&ljg g
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