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pfirrn~r~- ~ V 

!n ~t~ ;;.:a'$.>1:: ma vkS<J-~\m~UJf.ttiO i~ not Pl·~itm !n rt~ bt~r~am or 0::i.!iJt(...:;;ie~wl}iH::~, I$: :refo Wie ct1rornaH.:.:iW il:ii 
~.u<:r:ed b be th,M cCfiesp-:i,ntlin,g fa cobwr:,,win~rles ha-;.t~ the \<'al:oo 1, 

b"$1'i:!:iif~t i;;:.h~rjj~l~i'h1.tit.~:: tliJj;: ~-i;rt iii~§:1.~r ~$!.:'<tif;~?:i fie (W\-t.~!~tv.nb tta~1:i;,,f"itt ¢~r~~i',;?::f~tic qf '!l~ ~!;,.!~--~ 

~~tt!H\ i~:l ls defined h Tool~&-$ ... 
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mJ-H Hf.>';.;'',nnHr~nddiori BT:ron 
\<' ,.,~ . ., ('lt'n ,, tlA5 . t; o~~. 

',f t· ·. ::- -.;;J .• ,\ ·~~~. ·~-~. ~ ,:,, {. 

fur 1 >: 1,z~.); !)/HE 

\i ·:':': 4 ,:$DO Lt 
,r,~v ,,., .•. l."'~:.,,- ~ .. ·.,.<·· ~..._....,. ~v" 1·"-. i. ~ ...... - ,.,.~~ :-.·.· ,..,.i: 

t .. ~1~p~:.:H~~i \lt~~{~ 
lrnijqi;, ch~n,t:'!!3'istki, mi:;, ~Jlr~t1'l')Wn. 

l ,tH>: R~,,:wrnw,~n(i!~i9~~18TA?f),,2 Sy~t=i::im M 
A~~~ti1n~d -i..H~}il~y !Jiii'i':1f'fEii: 2;'.?. 

rnJ.:1::.1 t'.il~*:>i1rmt~N'ld~tie,1; fftktll2 SJr,#wt g_ G 
......... ,,~~iiw1t~i-tli~[Jltiy g~;t1nt{}ti .. 

\/ ·;; t.!:J~)~~ 1~~~;/)~=4{1 ... ~t)~~ 

~{i.,r ·§ \ J:-:)~: \~: .ff,~ t~.~ 

v "' ,tson t.~, 
fo.r O.M8::s t1::: ;:j) 

S,,,1PTE QlQM f19~1U 
\/""- tJ'lt5 L1/J4b -0.,HtS 

far Li,:? lJJlZ2~ 
\/.:z4J) L,-.. -.., 

L:)9,':l11!hrn:r, !J1:1,i: .. Jw~i'h1trn1d~ii~lfa (·1{l0:1 r;~~lfile) 
V ,,, t .O-Lq1-io(Li:;)/:2 

tow~r~farni:.~ trmi:'5:ferch*aG~~{t!.Sfo (Ji 622777J ,1:;m.,.;1:t1) 
\i .,r t (H:,{~No(ti::);'2$ 

f{}f ·1~: l~~~ ~ (t{}((l16l":;;';:t}l 

k~ t~ t~e: that wkltt::i __ J,lQ.tK(_J~Je{'., i~ Mt ~·ies-m1t fr the bit1>tr~rn w C{}k.HJC~tt:ription i~- ier-o 1t--e trMmfar 
char@cttris~i1s. .m'@ ~f>~urn:e-d w, hf> th, .. %e: c~Te<St.."WH1ti1ng ti ~'.ff1'§.ft( .. ..:clls'nadenttici havng ~rw -...~!u,e -t . 

ma'irix"""eooflc.l~nt~ To!~ &-bit it'lte;glffl d~~dl~t:. he lfl:@fax ;;);):e,ffi:::;:iiiwts uioo in dt.lfi\ilt19 h.J:rtlnance ~ntl 
ct'iro;:rn1na:n:et si~,a~ ftorn the ge.:....,"l, blt>--se. and red pnm~~.t ant is- oe-fine-o if:, Ta,~le t:...!l 
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y Gn ,lmi Cr ~tn t\l!t:H1~:d k) E'y' E'ps .:;Wt! E'FH bf ttw fr,4!<:>1,#fns.1: kRmt.hfot'. 

lf ~iU~O:,..,.,i!'i,,!fi~»iQ:; 

Y ::': { 2'l ~ ' ;t'"' "' tty J + 2'"~ 
=c11 "' t 22>~- , ;,r-' " i::. ·pe J +· :I.'·· 

Y"" Htt--11" tty) 

-Cl:. :: {{;Y . ·1) ·• F'p 11 ) ·t· '.t" 1 

(:r «' 1{:;t ,,1) .v E.'pR } + 2'''' 
for n hl ~·itfoo. 
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4 

:() 

ff LHR R\:it:,:;nn rn~)<j*~"lX}n !fl',/()!@ 

tf>y ~~'.' ~t·tt52 ftcJ ;,t.. {J.Jrt::.tt ft~ -.k ll:=-~t12g :!ti{ 

c·r->t~ :;;' .tJ,)~0 t\i fc· trJiim trm -OJ 15 lfr.:t 

fivR "' -{lAM £'; -- Q,046 E'~ + tlJWl) E"i'~ 
··········································· 
th,t1JikHi@d Vkltti 

hn::iW:~ d1ar~;ti.lrM$1:~ .~m u:nkm::s¥,r1 .. 

FCC 
£\ •::,;, ~1.59 E\; Hl, i ,l E't:i *· tl.S.:tl E\4: 
t\\f~ ""--O,i:r11 t·8 + i1,sun :E'R -tJJ5ti 8'8 
E\lR :::: c.;iJ;42l E\3 ~ c.o:n~ E'g, + fi).:iOO EM 

§liJ-R Ri}t~(ttlh1~l,'ld~!ittn tri· 4.i\.V,2: s~,l~t'@ltl kt; 4 
fty "' 05B7 fV,"::; ,. 0, %14 !?t~ ·' Q.'.JQH [,'t::i: 

E'i:.,;g :, ,0/U·~ F; -\<· l.l:5{Ki E\t ·OJ 119 E\t 
E:'pf~ ,,, ,:OA li;§ E\; · l\0Bi Fe "*-· t\~(lf:i f.:T'p 

SMPT'f' ·1TOM 
E'y » 0.587 E'i:; ,. O<f 14 !f s ·i 0)'9H f'R; 

E Pt~ :-:::· .. o,:J)}i E\3 ·f- li:,filW E'; ,(Uti:"8 ER 

t:'p~~ '"''··t1A1i) t:'3 • C.C~l =t:\3 -~ tt$(){} t:'p.; 
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.":ji· 

' 

E'pg·~· ~0JH4Fs 1· OJil}OE'g. {ti W E°R; 

t:'p,p " .,n/t4.\SF'o ., o,Qft~1 Fe ·" n,W{; E'R 

~n ttie ~ase that v~ecu3,_<:gnal_:ttpeO Is not pre$tfl:t i1 ttie· tiitstre$rn or ;r:o!i:wU:ilS.<:fptlo,'l ~s zef(l 1~ msitrt:< 
c~fflCt/:il"'it$ .~""e a$$~n~to ~- th~ s;or~$w.1wng ~o i"!$.rrlr .. t~ffictent$ ~ting the t$!4t t 

In ttm, C$~e tha:t vid,m:"<_•~h;n~lfilJl!:'{) i~ oo{ ~~~'1t i~ th12 biMroain, ,,i4'"'>,.'">_J~,mgf-l is a$5.\Jt.nf-ltl to h~'<B lh8· ,.-al1.>'f-l !} ta: 
rnt)gt Of Y °fl:'tt:1'1 'Hi 10 235 fu~ ~-'bit V~).. 

tram_da~a: Thi:s. is an~' hit ~,t~~. an a:rbiifilli)' num!:.~ of 1.-t,kh rnay f"ls40,,;;· ;;:m~ ar~ih~r. L.~~r d<!!ta i5 1:fofin~'4 by 
~fj. fur 11:~s-· ~µ~cifu:, at:t-'1:t.~iu1'1t. h"-1 tM ~~t"i.~~ 6f ;(,an~m1livt us~(/i~ h'.{1:ts tMf~ :§hjt oot oo ;1 stii~ af 23: ct" 
mot~ e::,onsBDtlfi1E zerc; hifu. 

vi~~-d.b~cL~'.fE;f"-''$'tS1rt;_~ll:j!~: T!,.-f,! i,,i.ie?~cl~~1,_iijlf~r_~t~"i;_J;coi.ir k~ -~ ~trir,i.J of 32 lit~ T~ fa~t 28 b~ are 
'.,}D[HJ nDOG 0000 OCIGO @JOO 0001 Dfrrn' In b;n~ry' slf.:d fu~ l~t 4-bits ~p~i!:i~<l"lt -c.f,"li,;: 0Clf the ·>'alu~\:i ~ fui,; r&;rlga .,:,f 
'~l{!O' b 't t 1 f' it) t::-ir\;.1..~y. Th~. ,,iitg~l:) _ cl:0~4_!;:ty~f:_:0:;;h'ti1_,R>cl~ f'lt~~ki; i'i ~,&'N .. i-~'<1 6!$j~d l~y&. 

vide@ ___ O:'bie~Lraiter_Jrt: Th~ .~. gi,</;;:n i::rt the; /;:l5t 4-~'tt. of lre li°kiel':"( __ ei."ice-,:tJij.-ief __ !!.:,t@·tJ;i.)l._iof. The 
·,.,ici:,~s_objs;;xt_~}-'>Ef."_k! :;..mique~1 ~n!iw.s ;ii '>.iki~ oojBct fa:,,<E!r .. 

$h~rt.>1l:d~ti"~;W;~L TM ~ict1".-.Jti~c_)i~~r b: an lnt~11al 1\a4 \1ihki1 k; ,sc~t tu ·1 Vih~n an .!1bl1tl§';,'taM!rl k%~~r 
f{~ffl'l~f \t lr~~l fiv vkl~ t1ri.t@nt Thit h1it~i~i "*Wt) i~tgi "-'"*s~h !:::~ii~w. \'<-tWi ~ ~M.~~tyM!§t\J,~1\J~,~¢;m-· r~h~t" 
•that~ a bn~'f ~mt ~i:x .. ~ fu't:h a-s wi~uiL~bj~t_ :sfatf_:~,d!S'. nw, :shcr§ h~~IBr k'f:PE<i ~ ~rn:lm:loo t~crein ba i:,n::Nid~ 
fot\.-i,,~rtl t~tl'lf;'lltibm~y ,,Ath vtl,.«© ott'-ldfiltj ti~~~111:id 1~~~ th~ ~tl~t ._;Moo wiili1tt $J:fu~1fk'a~ior'$ itU-Y 
Reernnmis;fld~tkm H.1B3. A!\ d~oi~E \,<,"fiich flct,pJ-0-1 \>i&~ objB!'.:t$ sh;;il st~oti tofu lse.m:l&r f:orrriat-s: 
{!:iif~"l,'Ltid~;_h~"ud!llr ~quaf b IJ .~- li fa~ fr~ :si.Jb:-s~t u"f vw~~ bo!:-s that ic:s ~a>::ff:%:ssib!~ in !S'ith,,~ fom~. 

vi~,n. pil~~,I,;! with iht:itl ~~®t{l Thfo, ~ ~ ~\•rli~x I~~'f ~t'it:i~~uwl~ .gi -,A~ ~l~r~ wnith h~i ~)!'t t~. trr~t~t 
~~:tof~~bi!lh!S'S <l\<~lat'fu uc:sinn 1w shod t-W~"'rlirkr:rn;,i. , . , 

~ ~· 

:t.neidt~~"'~~e~:t~it:;;l~t}tl}f TM~ n~ m~y k;-.~ ·~~~ lt} ·t' t-t;1 ~"\'t~k:,...~tt •!~ttt ~".-~fY '>/QP jcr., thit Vt)t h, itK~\,frti;.-;;!iy 
;;;.$!l:>.t:.:>ii1bl~. if ~l o# the \tOPs in thii Vt.1L are &~t'~~~t:t,-o.-.~i V1~":.s m'd $<Jfl'IB ft-1(::t-~ ~t:.&":1dtk:-?)~- ™~ $~t~t1~d ~hen 
rnn:.iprn_~c~~$ibli;::_\'Ol rn~'li l).."'; $'et fo '·t". Th;;- fug rn~~m1:_:~,.:-:<,!;:$~~e_:,a;>i.';:\l 1~ rot ~.1$fG by ~e ®'">~int.1 ~z:.<i;:~.$.~. 
:t.~t\cll'lt.'!:'>=~t:..<h~~,;d,t-,~=k<t.i i~ i~t,s<;~ k> sl~d r~1t)d.~'!-l ~t>t~f:$ t:lt $cliti:'1:)} ~,~'f.'~lMy l%i$ ~h~il ,oo :t~i~ 1,::,- 'tl-" if sir.<y ~f t~t:<-
VO.Ps %r1 ttie\lO'l a~ n~~irr~a pcded or -cartah other coidi%:ms car:E ~.c,1· fo!fil~d. 

vi{W@:....J~~,~Lbl}tUnd!c~tk;:n: Cof$:!r~f'11l ~t~ fQhJ\•,Ar~ Nt;tre-'~f.11 t, tlS? ~1Jcy\f!; twrn tw i::'wlk-~~t~t10!:(tct N~ \wih'> 
!e,9, :$irrp!e 1bJect o;., C,i~me Oiject ~i $hi:l~n rn taPffi! e-,m. 
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····--···-·--·--···--···· 

,•~ni:rn. ZO ~kmt,, o;)Dflt)O 1 i ,1 

························· 
• (tit{~ St:~lis§i~~~ ODG'OH): 'l 

.......................... 
•. . i\d,.:?ti<:::i~. (;:tiJi ti@ ~ffi:t:t,jr'trf.. fltK3frt 'l (l:O 

i~ ?bJe,r:ct ~y-tr j-cl~·r1tlli~r ffii~ /~ .~ 1d-;it ~~ s,sh:1:,;§,; ~h~n 2:,~l. t:u, '1'' ~zjk~t~~. :!h!!!I ~~r~l/$1 l~~·,tif}c,~fo::,~,, ~pd 
ptodt)' is s~ified for tt,<e -,A,~i;~ Gbj~: !fJJEt "i'Vhe,<i !:,e,itQ 'O', !10 \<):!f$icii; id$ntlflc~bn tr pr,ori1J n~i:!'$ to ~· 
s~citai:.t 

·it~~"~bii~ti~~i\.tt~dd: lM~ •lli, ti 4-bii: cr;® \vhich kfantiti~1- tM; Vtf$i~1 m~m~r {l' the vk!i:!o OC~:f1(:i !;a)<aL Its 
me~runq is ,;ie,,f~ In T;it~e :§,tL If both ,•ku~l_r:<tje,ct_yerld ::.<1.t,.1 1:;kdm\ .. /'il:t~t,.)~1-·,H:.._',lirid $}:~'>1:\ ~f.'w ~>l:>:!tl~"'lll~ )~f 
,,:,kfot.':_cb~"s.;'i_!a~~-,.-.,,~rid siq..~Y-=~~es frlw cthlslr. W~ers th~ fa~/d d;-.es no; e¥.i:St ~he ,,-a.I~~ cl 
\<i100:J::b_~'1,)a\®(Yti'ld i~ ~LibMllit.fill by If@ '/aii.1t M -.'iR~:U:tij~'..\_:~\f,i:kt 

................................................................................ 
~:x;.zJ'i ilil~'d him lfafod in TJh!~ 9,t • 
~)J 0 *1Ji~~t 1yw !i~-te~ in Tibl€' \{Q · }ti . 

vj~l~J'hj~J~J'*"I' ~J)tk)~ft: Thi%. b ;;l $-Ni t)t\~ 'N~<.th ~P~·iij~~ thf: pri.;:;,:riiy ·of the: ·,kl!!.!~ ~e~t ks.}~'. R t~'k~~ 
<,,#\~le$ ~ets-.ie~r:i i m~11, .,/th 1 ri.epn~·~nilt)g fr;,e hi!h:e-~l p.iimiy ~rid 7, the: k:Vt'e'$t pn::wlfy. The '=liue {:it :zero is. 
R:'S'ef:\~, 

a-spW~r~kL~fo: This~ 2i four{lil ~rlega- ,-.<;,tich define t~ \•~~'* M t,ki$l a~~'i rMfa::i .. tahe &12 ~how$ the· 
rue.:1nhi ci t6i: Q:;:,ttfa,, !:l iM,~t.tJ~'!i;,i;_jnfu: irn~fott%~ e:~fof:;:;_~j f'A~; ~i~t{,.}ttp~i,_J~(}G h r~p'~~lt~ci by p&~w '>'sk.lih 
W'ff p.iirJ1~igh .. Tht p~·";widtt~ ~rd ~lf'.))flff'li$h~! b~ ~~hi~\>~~· prme. 
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tKK);.~ 
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.. . . . . . . . . 

0101 4£t~ {~5--fyp$ str$~!1M mt i$:~ plcti'fe) 
n1 t(~- ~ ·i ·J iJ R~$~f1,1~d 

pm_:w"idth: Th,'s i~ an B:..hit u-'<'"lsignoe<l ITT~W #hicl1 h:li::~ste,-i;; t:he h~'iirnti! cS;;ize of pixel a-;pet".t ratio A 2-Ef.iY~~~lue 

fa f8ftiirld~,. 

pm_height Thi~~ ;lln a~bJ ~im.ign.~d ~r,te~· 's'<hkh imikate!S. thF. ,,M;a;rti~.at sfa:e of ~iel r:tJ4~&~:t ~c~ti!'..$ .. A ze:rc vabe =5 
f~\.iden. 

'4<tlC>l':(1r1-tr~tJ1 .. gs~mtit~fs= This ~ ()tSi§~blt tl~i} -,,.,_.+1#;.~ i,<;.<ll~t't =t~t to • r htfa\~t=~s: }~$-$,"loo (i Ni~ foll<:i-Wh'i{i p;,i1·.m~-1~r~: 
:,::J~'>';,m~jt*rn~t Q\'(/-il:d~i- tm~l ;/;:,-v"J;i;:,~=-~t~~l-et'j). 

{fl ~ ~<:?:\) 
;,,.-,,.-....-....-....-....-....-....-....-....-....-....-....-....-....-....-....-....-....-....-....-....-....-....-....-....-....-....-....-....-....-....-....-....-....-....-....-....-....'§.,,, .................................................................................................................................................................................... ~ 

·1 Q: ~ r~~~f\~d 

11 

1~'!$(J~~i~ •• TH$ h ~= P~w,~\\t t~ -;,~t10k ,,.<fu':;'t1 ~@t t:'i 'f ii"icll~J@;$ ltl'® \-1t)t i:;;;.\:"'!t..iib~ t'l-;) @.:J/t)P~ W ~hi~ fl..~ i~ t.¥t<t 
t~'e~1t in that Wi~r-t~nt the def.twit 'litlre :~ {} ftx ii~~l il:tj~t.l: 1w-e~ thillt ~~l\:its't.irt !sNt)? o~he:n~i$.~ it i$ ~ . 

fkst_hc1iff:._mt_~afu,, l:.3:tfu~:_h~'f_bit_rnfo: TI~ lit ra..~ :i~ -~ &.,''<-hH: un~igr~'cl iht11:,'h~~ wfli{h =~~"<:t·:.rn~:$ th@ tiir,lj::fu ufth~ 
tiit{Il§'Mt't'l FnOO::SllfOO ti ~"i,:il~- ti 40D b~~i~OCN)!:l, !'ru.tlOO:d upw.&rdi. T~ \:o~lllt1 :~,j kt kWl\.~~rL Ti':.i~ 'lii''ll§ /i 
,;.ilv=~ tz:, tNit r,,~¥h,, t'h':;' f:!~t $t1,>1$,~~,H~k ~r~ ir f~)i~1fJ::J(J'~* {H; bt;:.;} ~t'ki tht i$-:~,1t ~k.),1ifa'®..~f li1~ ~ff~ i~ 
iMtei:J~(j:i(JJ=:te (fS l1l~} Tl~, i'°l'l<.$¥~·~"~lt i:;;. h1~tti;,d~t,~,~e.n th~ fr~tJ·iJi(JJit,_Jl:'lli> .lind 1:n.-e, l~ti~.J~ ... ~tfJ;-.J!,_J~1~, 
:iri oru& ·!f:< &\:obfd th~ r~yr1(J11:atl®' ~rrn..11.&btiti. r~ ii'lt'~"lii,'lt~~ti~ \'it:.~ ;::itfe-tt lir/& i~!'ii1n~:l tit mt~ ~~t1 ty th~ 
~"'!tl'.)...~' t ~tt~td ty R~-:sAl} 1!'1 i:4m t,,W' $t~)f1d. fl!.~'*~ M\/\~t~ (Lt. fr1.(J1~J(N(J'i'l=t~ *~d \1tt~(J1,~#.J:::,-i(J's:it~J t~ki i~ 
th~ \/OL h~'1Eicler i:s ~"'®~ni, it -::fofflflis:s a~~ :mt~ (in t,mfu; of 400 bih ~,r s~ix:,r;:ij; a ,..,~Juis: of Or~ fatik:kkn) Bh--:::h 
fag K.-:>{i} -<:"" 4QO > t.it.r,sre ~1te th5l R.~jm ~x~.Jf:::!$ onlt ~'i~-iJ~I S'}nia~ tor the 1:.1.-1uent ~!ernentrn-:f $W'el.:ITT'l {~lw ~e 
a"'<!'!!?,'<: D} 

flr:s-t.h1tt,,)'b~,J1Ufft<:(}~~l:~., ~tt~("~ff"_lt'.b\(}t\1.lffm'"~1tt.: Vh'i(jfiut'f~t}~~' l~ ~\ ·rn-b:it !JMlgtl~d (~t~~·- 'fh'§. 
vatl.~ i~ divkled inro t\s,.~ p.$is, The m11Si: signifu~;:t bt~ are in tirst_half_ i,,b•(_):1<1.iffe(-'si~ ps ihl~) '1Jiffid ih:e least 
~;.::ralk'<!int bi':!~ ~r~~ in latil;NJhaff_ybv_bl~f"&_slZ@ (3 blh}, Th@ ".IHV buff:m· si~ \~ ~~dfioo =~1 l.~:iits of H:.2.&1 bits. Tb@ 
'1#1!,\,.~ 0 R.~ AwJbuffer_:siie i~ f.orhkklffi ~fu~ 8 ~· ·1 e2a4 " vtw_J*lff~u,;i~ ~o be· the VBV huifier slre in bit~. 

H1 
·.·.·.·<·:<.>. 
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n,~tJmJf.._ytw j~~\~Ptn:-t';~\ t;U~t .... hitt. \,tw ....:f)!J}Ht~r~mr Tht vtiv....:1J,")t::~W"0?)Gf ls· J af ... t41: q~siJl'V,~11 !:rit~f.tBL T!w 
value ;$ rlh,rltd to i\1>-0 p:~rt~ .. rne rnm-t i19nifit~nt tits ~re h fu:$t.Ji~!f-~bv_~~parc,:y (H wts) @m1 ~he oo.-ml 
:!l1~11iij;;.*1t i::.c{1~ ~'~ iti ~Ui:,:,LJ-sl:li:(._;~,t,( .. };',~{,'"l.lfl#11t.,y fl~ hii~}, thee fl}lill:i;:#r_ti~ ~~ k~~H~d !;:-,!!!h~~'\ :ll~ 
firnt h~!f \bv ,co~ncv ,a;1d th~ fa~r haF vb\· occ4p.a,mcy in or~r !o awid thi r-e:s.,,.,~ marker f.rri;;.%ti0l1. Th~ 
v.ilw, oflllli rnle;ger is :tie VBV @{:l*~~Y ml::4--filt umts Jt~t :m:ioni lh~ rntTu·,:i\im ot J1e fr$.f\i'OP fuHt:ff,'!111 tht VOL 
~er nm o~n)()t~ kr th~ r1o~lih' ~ b t{',r:svlde thee, mlti~! t-:,"(~~i'#tl~, for VB:'/ btffew' r~illt.'Wi8. 

vid~o-~b:~~tj~)-'~:t'.......~~~: Thi~ ~ ~. 2-4~it int~~*' :<ldbtcl ;n Tmik i;i-·i4, Jt klsmtfi~,:::dh~ ~'la~ tyr,:, (Sf~ vi.;:k~::i 
otJ~<'-t i$;y\;'1\ 

f:~h-1~, t ... H ... ,. V~li.,.~ O.hj~d L~~r ~h;:ipll": ti .. ~ 

I Shi8J.'® form~t ~:.:i:~nitig 

\'~-~b:jm;t_J;a,:y~r_.-shap~'_}<ti;i,;:l~n:liion: Th!:~ h ~ 4-tiil hi.m~rdefh@din Tat:ile V2 ~ t. ~. fo:tinttoos tne, ~1mn:hW' [up 
t~, J) ~nd t~~ ,:t ij\,h;ili~'V t'.:-on~f1.~t$ ~h~ -G:~1 ~ l.m·at b,::k~in111he w:~ysi::~J:.e $~pe !)\LPH.t\J ~::oinpo~nt O.tiy 
a: :!irrilecl m~11h~f· .aft; .. ~:;;, arn1 .~~lril:ltimB: ara del:ine:d= in t~hl~ \./) - J, ~,k:s*' ~~pill~;t~hc'.'lt-$ t;i~ ~~ml!l< PJ ~~i!!,·~:Ji¢n 
ti th~· U(!~:R tJEf"}N[t) ~e. 

vi{fu;;)_ 
Objt:<ci_ 
~yier_ 

$Mii!~,w 
~):1~15ioo 

ND 

aux~ 
c.s.m1r,= 

t 
t 

·······M+6 .......................... AIPHii: ··················~ ·············ni:sPi~tif'/' ............. ························@j ....................... ············1·· 

OtOO ~tPHA ~ OWf'.ARITY L\Sf-\:?i,J1!1''f J ~,,,,,,,,,,,,,,,,,,,,,,,,v. ;,,..,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,+,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,v. ~,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,v. ~,,,,,,,,,,,,,,,,,,,,,,,,v. 

rltt11 Df:P"l~H i :t~O Nt) t 
'""""""""""""' '"""""""""""""""'~""""""""""'*""""""""""""""""""""""""""" '""""""""""""""""""""""""""' """"""""""""" 

Qi 1:§ AJ FHA ~ DEPTM K.'O '> 
"""""':;,'.""""'" ................... -.. ~- .. '"····················+····················' ...... ' ................................................ ·:.: .......................... """"""~"""""" 

tll t f TE);,TURE i IN~~ NO t 
HJQ1 U;,SER DEFlNED N0 NO t 
mot USER OEFlNEO ~ tJ~}E~ t)ff!NEJ) Nt) 2 

""""""""""""" """""""""""""""""""""""""""'!&-""""""""""""""""""""""""""""""""""""""""""""""""""""""' """"""""""""" ·mm U=$ffiH O~FlN[O ~ tJS~~ Oif!Nfl) !J$[R tJ[FINSt) J 
~,,,,,,,,,,,,,~..._,,,,,,,,,v. ~''''''''''''''''''''''''''''''~''''''''''''''''''''''+''''''''''''~''''''''''''''''~'''''''''''''''''''''''',/. ~,,,,,,,,,,,,,,,,,,,,,,,,,,~..._,,,,,,,,,,,,,,,,,,,,,,,,v. ~,,,,,,,,,,,,~..._,,,,,,,,,,v. 

'1 iJt 1 A..lP~t~ i ~J!.1ER 11f:_f ~NEO NO· 2 
~''''''':'''''':''''''''''',/. ~''''''''''''''''''''''''''''''':'''''''''''''''''''''+''''''''''''~''''''''''''''''''''''''''''''''''''''''',/. ~''''''''''':'''''''''''''''''''''''''''''''''''''''''',/. ~,,,,,,,,,,,,,,,,,,,,,,,v. 

1 t0\1 1-\1.PHA ~ USER Df Pl'.~P 'J~E:R PE:flli'FQ L J i 
·tf@f~::1··~·:tt ·· ······················t:b:a·: ·····················i ········································.fbzi .·.·.·.·.·.·.·.·.·.·.· .. ·.·.·.·.·.·.·.·.·.! ······ i.h.d .·.·.·.·.·.·.·.! 

~p'-ti~l!a_m~r~mi,mt_r<&.:Si~luti'C!n: Th~ez is. a 1&,rnf lmsii@!'eG tit$g~r ~a:il ht.l~te~ ~ @rnt:$r of ~\i~rni $a~ 
~wJ:iinter'li\%, t;ilii~:cl !kl~, with*i O::.i~ mz::.·diib lln-!# ~~ np,":k1b fan.* r.i,pr~~nk r:h1i> fi~<'.l it\.1~r,i;i~ d oil* ~~n:i""<! 
The 1r,1kl:e :it':fro ~ f,trbi:i.-:lde:;1, 

112 

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2182 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



fi:x~1~Vt)ft .... trn~,Jnti~Y~~t~t T~i$., '>:::a!~ie r~")~$$t1~. trf:! m~t~:r ef tirc*s ~tw~n ~\,-:(J ~lJD1}e~.i-.•1? \•\~~ ~1 tt:w 
dl$~{~y oriW-_ Thi,} !~n:g;'lfu of ,l ti&. is gi,,.•e,~ hy vopJfrn€jn.;r;re111tnl.rest'tutim, ~t car tak~ t.i, ~~IMe, in 1tw r~r~~· tlf 
[O:,'•'~'P:.Jrti:¢_~1t:i#t1~s')L~'$,;;,•iuiic,1i}, 'th~ r~uiti~;~w t..<f !;,-i~ ~~r!:':!~~ntl1~ 1h¢ 'i'{:lli.,ie: i~ ¢.~k!.ii~l~d iis~ th~ r'l'sbi1tsu1'!'1 
nurnbiir <?(its-s~:ad ~nt$9ar bits reqi..ft8ij, m n,,pteient t~ ~l}';ie r~~ge fhScdc..\~Jim.eJm:ren~nt $~!! on!y tss· 
pre·ient tt 1'!:i.e(fjOf:\J'<Jle !® 't' ~i1 it1 \'Wit~ rnl~t oo !i~1tWai t;::: tht cot;$tfint wv,er, ®Y f'j,e ill$ta@:::e t~N>een ijJ~ 

dl~ti~v ijrrw ~,1 ~r,y t'~~~' SU~f~#~~~\;i~ VO~ iri th'$ {i~~l®V Ot\iiW b th:t f.'<<'l~if. th¢ fh<~i VOP t~l:e ~ ~lv~, ~-;r,. 
(v0:p.,;!.'l:111~,..hc.remeriLre;mufun !fi:;,:e:Lv-OP ... timeJncrenentj. A ~rovsfoe is.futtidd$1. 

EXAMFt.J! 
VCWtfurni 

t~hh~ e"·ts '" E;t~~~~$ ~, v~,Jlit-1)~\Jt)$"~ti1¢,'1C~~~~h.4tii::»>i •. ti(JiK3~,Jl$~J~t~~11~~1t ~t1d 
vop,Jf rn~Jru~:rern:ent 

",1'.tJtii"J~!t1¢",,tn~.tltirn~=ti(w 
:f@!l~!:i..rtian 

~ 1 ~~tI -~s \! ·r I {J~ ·1 ~· 2.~ 1~ 4~. ... t r-,, ........................................................................................................................................................................................................................................... ~ ~"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-~"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-~ ~"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-~ 
~ ? ... s~~ ·,5 ii z {J~ ~\ 4.~ ~. -8~,·.; t 
~ 29: . .97 ... Hz ~KlOGlJ f0D1 U, HJDt ZGD.2, ;J(f(\.,. 

viOO(S_"tiib~ct.J~~·t("Wruttt TM Vlti:OO",t{)_~t(J~}iH.,yJ1.:.tli ~ ; Tl-bit umlg~"d i:Tht~~'1 t\,_~~t~nllt~ th~ 'Nklit1 'l'-t 
th!§: dt.pi~y~h~ }'lM! d ~h¢ !Hrtiitl~H\$ NWt))Qt'i:$(,t ~'l pi~~l l1M:l!;. 'Hw "'-'icltt) t,f ~I'm ~~i(;ix.fu.{i! bt:s\/t\~11t)s~ :t:t:{1:if>(~"":!>~nt. t<f 
Vl'.)P'$< h ,t~~i:::H:ibk~;~~. /::$ {',•\(;.~:t\j:lhj~:t.i~te(},~'hllht--1 ~VH1 Th~ 1:k:Wli:iti~bie p<}tt ~ ~ft.,i:i1i$1ecl In the ·ttK:t~let:l 
VtJPs . .A ~m \~lu~ fa, ltil'hid~. 

·\·k~t\Jm~'f.;(J~1~ Jw.i~ht 1l~ ,Ad~~8,jJi}~t1J.a1,~(J~i!lht ~'1!. .;<; ls-hst uml1Jt:i>~tl ~t)'!~~~r r.,-~r:,l\~iii$t')1fr~ ih#. tmi(J~t {)f 
fa¢ ~%.\lpl~;{~l"ii~ p..~t! ,pf ~h¢. !~11:Yilh~"'tf,~ ;;.-;:tt~)\tfjf ki t\ti '-'.Wfa$, Th~ h¢.igitt ,pf~~. ~fl(::{)(focl kwniti®'¥:'¢ ct-m1';pqt'@ti~ 'l)f 
VDF$ in tttait,ft.t:4:<tk1 ~ {Vk.ih""(,_ol:\j~'t;l_ra}<M_t@i:,Jht+Hij/l~, Th~ <il~~l~y~f.1)® ~'@ii ~ tt~µ,->1lgi'Wd !b th~ ~ttt<.'diru 
'V{)Pl A t~'Ri 'i.>:.i:llU~ li kirhklt~~t 

1n!:!;!;fltl•1;ed:; Th~ ~ ~ ·1 bi~ fiiiITT wni~~, '<'.~~ ~t ts;i ,·1' iffi1K:~t~$. ln~t the vz1~· rn11w o:~r,titl int~fi~(;f:ci 'i/Ge\'1: ~\1he~ 
thf-; flag !$ 5,'f.!t tn '\T, t1e ';JCiP I$ of r...<m,,<:,'1:1!~,d~,,-:,ed ~nr pn=t_~·e-;sk,~) txn1;;'3f. · 

~it'E:_:~ri:ctlb'l~: \•\<".~n 'tOOa:.._~~Uay~r_:-,..~rid """' '~~1·, ihis i~ ~ 000,-b:lt f\3@ ,:/hich ,1',:h~~ ~f to 'T inck:at~s fhe 
fil~~ ut· st.aft {baslt m kh'ii iat~i'lcf) ~t'f'.it~ e&."t~~- V{h~n 'li!®ti_"~~tJJay~(""'~r:Hi = 'tlDOZ, i$'H~ is ; t,,,,MH: 
ut".t~i~":t~l in~)~r ,.:;,,hid.,, i~::lit)~t~ 1h~ t:$..'~"":!>1 d ~!~'lit %'-*t~ t~tli::lln; tw .g:t.t.~i r;,::::'."<lk:it) t~ri~n1~H:t~n {(?.;MC} r~h!~ V"2. 
... 2 shcv,,-s n~ n-~'ling cl var~<E s::~~ws:w~~. An S.-.:VCP "'''lth ·~pii~~_enabfo '"'~ '''i:3M0" i~ refurrfild kt ~-s an S 
{Gi'kK:}-\/OP lt mis &.s~'t.lrt1~nt 

• ~rrte...,eriahl~ :!iip.rite_ena.b~ Spnie Codkig Mod~ 
• w~aei::~.....:ooJ:ect_ t~Jei... fv~@_ ~ect.t~J~r _ 
t.~Ti1.~ .. ~)t}m'l .................... ~,i~~~ 1tltmz·~ .. 

no ~pr%,':: nri tit~:! . · · · · · · · · · · · · · · · · · · · · · · · · · a i · · · · · · · · · · · · · · · · · · · · · · · · · • • ~i~t~; X$~i.iii\~ • (.it;;;:ii • • · · · · · · · · · · · · · · · · · · · · · · · · · · · ·. 
iO 
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~~',Jt~_~1-...e00ftl~1a~: Thi:~ ~. ~ ·rn .. hit ~@n~ fo1~~r .,,,hidt d~-lfo~ th~ k:,:,:, ~t~~ ,:if th,. ~rrifo. Th~ vmu~ ,_,,,f 

$pi00,JOP..J>:icrdlnate $h,aH be dVi$ibJe by tw1,. 

o;,u:i,f_$p.rH¢..J\il:itpfrig:__pPltds: 1"tli$ i!i. a iA,lt tlh$ign$d ini$g:er N~~ n~pr~Etit$ t~ nu:rnber of ~ih~ t.~ in 
8ptite ;\,,M:ping: .. \Nhim iii v~u~ i~ :Q Jimf 'isi'.iiaf! ·~tti~ ..... J~nai1!~ l$ i<et '!~ '~Mic' e1· 'GMC', vt.:.trping i~ it1tmM.y (1t:.Mtm~r>i 
~r~:i'i:~} ~ncl ~~ C(:~,;tf<'.~k\Wf,i.;~ ;~~i 1:t) b.~ 0".>-.1;,,,1. \<V~,~t':; :it~ v~h~ ii 4, a, J)&~J~~fr,•\li tr~.!:!~f-~,-n t:,; u~~<J. \\lh.~ri i~ v~!t®. 
h~ 12: :lX· t ~11 ~Mr;,~ w~~'l~fmti-) ht t~&;.~ •. f\~r1~f. t™ «~~ r,f v~tu~ 1 ~ $.~~~t~red ai .1 s~cial ti~re froi11 faat (i 
;,·x•<,;,.,... ·:;\· ,.,,:, ·1<. :::~,,.,,~, ·R..:l."' . ..,.;-,.,.}'.';."'' ·i"» '!"'{i,:.,,,:- .-..s~,...,,,.,. 1<-<.,-.,< .. fl·,-,+~'=···,"~•,. .. ,:-{,!'!,;. ,·~l,.,,. .. jl'.:"""'/i .,,,,,..," -,.;:1.,,,~ ~,p,;;1,.., '""' 
~~~u,~.;;;,, -· ~,)':· ._ •• ~~~~~·~ :,,:.;,.~::,-.....;s,·-~ .. 1~~. )::~,..f.i...;.,i._~-;;;,, ~t~~1.'.-~'\.,;,:~ i"ie~t~·,,: <@. ~~~-..., ~~ ..... i ... ~ luf ·">X p:-s "'~:-1A"'t~:'ii....-;i.Jo..;.~~.:c ···1.l1x,.;-.,~ .~<r--':::,.~.:..:..:.·~·'l .. ~t.1w· 

'GMC. 

. ......................... . 
~)rW)-Odf•,'-0 

~~rttl~ .. W~i'gititi{t.tc:tt:Jr.1ey - Tl:ii~ fa, ~ 2-tt ,x'ltl,~ \<=<tft::h ~·'k.Toate~ lte qt@nfo.mtfon a,;;i:.:uncy ti ra1,.1tron vet:torn U:§.W 
in m~ Wtlfl1lt1@ ~-·ctl~$tli f:tir ~t'tti ~tzj Z~\>lC, Tim~ e;.·i r sh-;,·,',:'$ ~h,,t !'3'!i'~wninq ·~f \~O=«t';, -~,th:,""W:®:, 

······················ 
VHli'.fr{d 

~~rft~J,dghtnts:~~~r-:h~g~ Thh h -~ z~~~bit f:t~g '-'~+1k11 wi~l %t to 'f frx'ik-&t-ei a Clail1J;,~ in brmhm~s. dufit'@ 
~prll:¢ \-'i'.l1irtiki,m, ~lt:MMlh'~\', -1:l v~.S.~ d '{J' m~Jt~ 1m d1w·~~ ~ bl\1!,\trse:;s, 

k!=~·_l:atency_:Sip..di!!:_:enihle:· This ~s a!! one,tlit flag, \•.bkh \,·tn~n ~~ tt, '"1'' i:nd..;t:~ts tro p~s~t'-"'~ of ID\',tJ$ietmy 
~prll:¢, J!t~ni;f.t~-:,-~t/, ~ 'ls.~\~~ c::;.f 'tY itl¢tm~ ~~1k ~'4¢. .. 

rii.·1-tJt.rut Tnii ciw mi fl~ i~ !iiet ',<'::Th::1:'i t~1~ vti~ Q·M~ ~i~w.kw~ !~ not a ~ p~J r,<=i:x@l ~'Kl o,•%-tJai :;::it~tt type §-s N­
btt 

~dt:(",di~bt~: TM~~~- ~ (,~·~,-t~it f~ -~~::lf<gk~ if:':# ~t?,,~,.+,1); k«in\f;k,rrn; in h@ 1.1:\f;m it-r ~,'.tur-,._ ~~tr If 
'~~tlct d~l'.ll~' !$ 15~1 ~t) • r, M~r~d.Md it1Vilfs-t otrr'a~- d~'$\ri~-i:l in vect;i,on t ~ ;a~fed :o al! B:<:i>=blo:J;.-:s, V\!'tier·i st1 
t0 'O'_,'·:~tl '~*dN d~'$.=i'ibk/ b'.ik~~~$ t~! @W~'@it t'i;il~ d tr-<ffl~{i =DfT ~~ t.&!;!t,;;i ~) ,m ttd~ph~ w~y: ~b,n<l~!:d 
irw\3:~ OCT is ~pplh..~ f~ tho~e fa{&-:b!odrn. \',h,.,~~ a.!:l M )el$ &e C';,,'1&)Ue, \\--t~r®m. irn-:eme ;';l~~;i:~ti%-\€ DCT 
fS.,~,ncn af!.<;.i in\~fse MX:'.:,S~,-l)GT ~,· an e:~1e~d..~ \•effli:'in t'J SA,.OCT • Jre l-1$.00 in r1tt:r· an1 irrlr~oot.~t ex~-­
!~~'i:;~ ·wm1 ~t !ea::st a~ tran'$.par~nf ~,d 0:-~ q~.qu~ p~L 
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,1,1uint .... m·1?,,t1s~(:1~· 1hfr'* ~~'ltj tt~d/1@~ nw m@ti~- (1f M!~ ~i~ro fo r~r,r~f!.tnt q,J~mi%!'fP-.,''iff~n10grn V;;:1kie:§. ~$:Wf.Nm 
2 ~nd 9 ~re ~ltzy,ve;d \N~1 ni::.,tJlJ:iil. l8 ~em. and tbernforn qu~n:t_p:r~i~h.:.•ri §S r~at '!W\~nitredt, t ~&\-es ~. d~~u!t 
,<#;! !,...'e <il'f ti. 

bikc.P~_pi(el Ths fuld s~cfie$ t'1E :i,ikl$J d.;.a\a ~'lcisK:,n ti bbs f*r pt:<:ef R ~1-ay ta%~ diifur~t vai;u~ for 
ditfcerent vi®o- ol;fecl. tay~rs ,~;tihin ;:;1 W:1g1:e \il~o -rn,J~i A 1<~11;;.~ ot i;;'.t ln ttll$ tl~:! 'Hc.tiid nat~te t2 tits p$f ~~et 
Thit fie,_~ r.my fake ~;z,Ju~-s htt\~~, 4 am~ t~l \Nhtn: ncr.JlJiit k 21zro ~ltd b1$c_JJe:f_Jiii~i fa ~:it ~:.f1z~1t the ,ii:tei:i 
dat<l pr~lsh~1 i~ ah<':~ys 8 tit§ p-e-r ~x~l, -;.vrut'iih h1 t!qth,•'a!tnt ta ~pedf/iti;g ~ wtue-t'f S wa ~hit f!eki. Tr.-e ~awn@ 
nu~~!:lr ~ [;,~$ r~ i;:h;~! is. U?.~ in ~ l'*~,i~;;q,;;, oilrid t,',,C ,:;hrcrrsrn~~~ pl5:Sf';'*'~" Th,;;, ~lph;;i p~n~ (,l.'Sj;~q ~- :;.;p~,c,i;fy 
:Sha:~ cl v~ {taj~$, i~ a~<s'<llYE<t~ro-s.er:t~ with a b:fts j::"$t ph:.~t · · · 

n~l . ..:§W~Y_:r::w.¥lUW~~: Thi$ \$ ~ 0,.~ bt fl~ ,.-A1ich •~ !'i--et rt:'.i 'r ,~,~tien a fa(;':li q~J~1ii~'f,f ~. \.!$.ed for fae dt;:"~G>..ih'm ~i 
gra)-sci!~ alpha oo!a. '!NJwr1 fu~~ flag is se:t 1~ ·o',. th~ grny;s:c~)o,i .~lphs1 qrniw!l.faer i.s 1...wda'k"'d l:ln ~vi,;,!)' macrobl~"$: b'.i1' 
,'~f'if,!'.$:~ing It ~!XI$·'' tn:.*n f'e tnnirian:ie ·''l'§.jn~h~R--r "i1ke \d ·,.,,}fl an ~'lrtf''.lf,'fW:te· --,.W#' f~~~nr ~ppHw -~ iJ,l.:& ~~;;iW,i~n,i~~~ji~i-'1~~~7.543~ ' '• ,~~ "• ~X, ,, ~,, ,,, •. '• ,'"' -~ -~· , .. '.~. ''.' ,. • W'Y ,,v 

:c-mn~m-on_met~: Tti& ~ ~ ~n~ hit n~ wtiitih i11&.:::<-'!~$ vlfch b:~m:!ing m~ht..'d i~ rot~ ~-.pl®ct ~ t!"® ~;t;J~o 
(:ibj~tt in lb~ (X1'l'1'1pi:'i-~llm. W~n s~t -~ 'O, et'{>-S~.f~dlt1iJ sk~!l bt,'l :us~'d. W'h&i s~t b 'f, -~1&Mh~ rnli>fatJ ~)~!i !m u~~d.. 
•~!,J ~tdx:lil>:zS~: 7.§ .. t.(t 

ik~:;if"$t-Orop<:)%ifa)tr Thl~ fa. ~ ():"'!~ bit K~g whk:J-1 ir-idka~~s- ·&m l~t):~ ti s~r,~! u~~ by fr~ ct1mp~)..~\th-t:, t1'(i,.~t:§:.1 .. 
\W'©ti z-¢1 h~ '0', ~h~ ;,•dtt, $@t'!~ h th~ fut1ti~t *t\1ft.i \,1~1~1: ft w~~ p.,~1t...ti~ by 1hi \4ti,~,;> 1¢:¢-t,°'\~f ~ t~¢.<l:. 'i,iVhtit ~t 
to' 1 '. il:~~1' glgn~:s ·~~ u~tl. soo ~t~'>t,\~tW 7.5.4.fii. 

t¥J~tc'):t;typ~'. Thi~.~ ,ll: ,;.1,,~-hlt t~g Wf:ith ,,.%t:,) ~~t ~';, '1 t~ ~ht fa'~ !i''i',~~i'ti: {'W~i'itfa~ik~-i :;)'!~~h~"-.i ~ti~ '#'h&:, ${':t k:, 
tr tnd1:C1:1t~ '!h@'t t:1:w s~w ir:i\<-effi~· qujnfJ~a1t~n r11$thrn i~ ~'!;!ect t\:w 1rr~<er$f:! qt:;@11!$.S&."\"l of th~ DG'T (Wtl'i{j,i,;n.1$, 
&:1th kw~rs~ tt1fmti~~lkm rn~1ht,ffa Ml§ 6'~~dbtd in ~Ubd .. ~u~~ 1A.4. rm t~~ faM it1·il'~P1~ qu,~n~iMtfo:w m~th~:ti, twl) 
:1ti@trfo!;% M~ ~J~ci, ~ f-t.)!' \~Tu'~ b&~tii:t th~ o:>th\~f f(;f w.,."f'\t'i!t'@ bi~k~, 

2f. 

27 

35 

J2 35. 
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kl~ fab;!*~ {~~ttt riii*t Thi~ i~ ~ <:WitxbJ ft~ \"\-hkh b $d ki ''-1' wh-e,:i ht:~ ·(l~l~nt it=i~t it:/k.'l's•i~-- If it ~ ~et ki• i:l tii~1 
~re'\~ m)·;t~~-ime':in !ITT~· \>$Mes that ~hml hf. !i)~;;L ~x ~X' 

intrnx_;qlt,}n(j~ijt 't}ii$ i~ ,\.l! lbt ~ 2 ~(~ f4 tltJhH~1t f;.,.1)$'$,:;.._'el.J t1l~~,'$ i'b* ~'i¢W v.;~Jue-~ @at i1s, ?!$.l~~ :$t,M gf,~~~' ;!*fd 
re~~--:e the P:,"'e'<+ .. ·M5· 'l~Wes. A \1(:l!t.re ~' iJ in>Jr:ijtes th?it ro m~ ''l;~:l~i ~re °lr~'1~nltt~i ~-mi the refr,®hlD!l. rl~~,­
w~t-i~1i'fu~i vm~~~-§c ~ t~~ ~1w,~t k) k~ l~~t rsfifH''l:lf() '>-'~ki~. "fhf.;; frt;f ·~,mt~""~ ~J'%.f ~\"·~~·~ h~ i ~l'::l:i h~ ng~ 1.:1~,~d b itw 
d~tticik~ rr~tt~~-

k),ru:I_ ntM1~11trall'-qtrn1t1:t_rmst This /,1$ a ~f!e-,~t fl~ ~·hk,h }~ a~t tc, 'f ·\<.:~hen m::;:,'1in§rn,_J~J~"lt_ m~t fti!cr-;,.;-,s;_ !t 1t Ira i..~t t{;I 
'O' fa.~-,.., fu>slr~ i~ n.'Q ciiang~ in th~ '>\3llcJ~~ ~haf shaJ ~ :u,soo. 

m.w1~nh~_.:qt.m:!'1t .. mat Thi:~ i$ a Ist of 2 tJ 64 ~ijh!~\tt i..m~i1noo rnieq~r,. 1'~ n~d v~it.i-\~i &'@ fri, ilglag ®Can ~'ti,,.~' 
and replg;~ ~ peA,ij:,us \<'~lues. l-1, val!~ d 0 ir!cl,i;:afe ,;. that r,;:) more %!k1....,.s are· tr~"'"'Smifted and ~ ,rerniliiining:, r,;i~, 

rr~nS>'Tiitl:d 'i<'l,J:!L~:s me S{lt ~""l..E! to th~ I~ n.<:W;-a~o ,,.lE!Jue. Th~ frst -;,a;t1lt:e s,);:;d! not DIS: lJ 

kt~Untt,'it..x,qt~t'i{Jn~tx,.Sr~yt{~:.:aJli': l'ht fo . .:i (:Ji'~,-:ht t)~: -;,s,,fo~~ ($ ~~t k~ 'i' ,,<;,j:)~ kif,\Jft~,1\jti;~tSJf~f1~'.,:}t1 
f-cl!,:r,~,s_ ff it ls sd iD ·ff then fu~rn i~ no C:'1-&"<"lgfl in the -qu:arti::.:'i!Th...'V:l matri~ ;,~lues th~ sham he u~rl. 

k);M()"*~o1t,r~Jl!il'*n(Jni~Cgr~y~'l~,de: Thi$ b ~ t$~~b:ij ~ whkh b :s.<et &:.::i 't' ~~~\~1 
~n1m ... z~1writ..,mlt ... ,;r~'.l~-~~rn f~t:i\'/$. f,:.w m11\$ial:e i.$lp1::a er ~miik~"'.':l ~~'"fl~~m i~t\1 ,2. ff it /$ set w tr ~1en 
thara )~ no m~11ga in 1he quantisati0:.<1 rnafai'l.: v~lt~s that :s;haE ha u~. 

tntffl .. :q1.m,n1 ... milCmi$Ys-~\li~m; Thi~.~~ list ot 2 m e4- ei-ghtA:1it t.m~'gned ~~~f.~· ~fh""'»\'m tr~ -gr~:,>~t~~ int~ 
alp,~:a cy;_a"'Jtfa:afun n"!c«hix ta be u:s;ad for gni,-y,s;c:a!eo ,:Si\pha or a1xili,:>iry carriponat1f j._"a, 1,:1. ~- s.9manfac:)$ and the 
d~fou!t qµ::.1,nfa:;;~timi nwlfrw ·~-~ k.~nfa.":al fo 1ho:tili! ;;:,ifintr:~_qumt_m~L 

~ooitr~rn (~l~~ tM W.*'~·~--r~fat: TM~ ti ·~ liM. ¢ 2 t() 64 e~hU,it uniign~d iti.egw~ tleTu'.it~ N:w gr,'tf$C&le 
i'~'Wi~itr* ~:ih~ q4~~·nli:;;~k:ii~ 1·imt641i to t:"* tl.$ecl fo,r t~rnl$llle dF,h~ M :t,'l,ci:db~ry ot,;;,mp,~rnnf 1"'11, Lt. Tht! ~et-,,.~ntks 
and the def~~J~ quijnti~ati(;~ ma~ri~ ~ ir:l-~'1~k::;.";l l\, tt1<c.")~ ~'n.onMtr~,~ :qu~nt .. m~t 

WJini:ntri31_:qu~,cmai __ :fjliJ.}"~'C13il~:[i]: Thi~ i:l; a fo;.t I~ ;l f(l G,i €l@htbii tm~i@n~-cl i~tl[<~m toofid~1g the g.r'iii'):'$;:C::l\..~ 
t'!t..''-tHtlra a!t·ha qu~'ih~~ti:ill1 t~-m1A;,.: tt} oo t&aj fur gf,~y,tz:~ .alph~ or ati:,:J!iary oonwo~nt i:;:Q=,\2. The semantics 
and the d~fae;Jil: quanfi~;atic-§1 matd~ ~e ideis'1ti;::;;s;l b t!:\.~s~ !:lfn(;.•fls'1W~\ ... ql..'s:!HL~n.it 

qu,ru-1:~t\_~~tnp~~: '/hi§. i.s a ooo-tit 1~:;i ,Nhici) ',Nr)&1 $~-J: ~c 'Cf hd~~s thai half: sarnipl-~ rn<:de :$lcid ,~n~ sst to '~' 
it'i:cl~~~ i\sl!t qlJ~1H t®1V*~ mt~ ~,h,)U h~ i.i"$t,;i for mMkt1 .... ~m~~~oor~ o;).f ~h~ ~wrnrn~·~c wmr~,~r~t, 

11G 
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'l~rnftl~~ttv..:~"tim~!~t,t'l~«i~~bHr TI\it ~ .fl :::w,e-,hrn thm '>~h\<t\ ,., .. tf?.t1 §.~t %) ""f. zm:;.8b::.~~ -t~:imrie~Rt e1Jtirrw!k:in 
he~ie{ in e*·ch VOP. 

~h~~ ... J~~1:t.111ie~ify-'~S:fan~tkiin_d~~~hl~: Th~ is ,~ l~~~~bit fl@:i;i: "~*)i,h ""ti~~ is.~/ ki 'l' di:>'<~b~~ ~\~t-"t~ c~~1t~~1diy 
,12istk~1<ii,>.,'<'.I,. 

~tte' F~ ffiah1l~ k~i$nii~on of tile rt{rn~r o1 ium..'-qani:;:;$ and ci,"'in..··tninanCf bio.c"*'$ tocleci t$ing Qpaq:*'! 
~oor~ tm.xif in '% ci'tlie tmal mm>::oorof ~·ad(1 (l)!)t.'rid!rg re-m.~nite}, 

tt~J1$f.)~rtti:t ffa.ti (:'f%:.~bfa'@ fr~M-t1it~k~"1 {A 1h.~ rwrth-N cl kt1t1:h®1t~ &':id ~htt"lft1~1,i1nt:i: til-P¢kt ~d~i tjilng 
tr~'<l:~p@ra.lt rooct~, t, % (1f me tom! number z:it i::JJoct:$ r~~n,:.i/~ f~mn9E!\ 

intra_ca~: Flag ~~Ming, tr~nsrniwiari of th~, n1,.;mb~"'f. oi luminanc~ ~rid cht&n;nc<11nc~ hk?":iks 0-c'Xl~d lriil'lg !ntraCAE 
e,,.,~i~;i mt~ 1ft ,1.-,; 6'1' itw tt,t~l rt'l®~r 1:.:<f bk'JtKl {b{l:urn:11r'@ mctat1;-;il~} 

int~r_ca~: Flag ~~Ming, tr~nmniwiari of th~ n1,.;mb~"'f. a:i iuminan~ ~mi cht&n;n~11c~ hlociks 0-c'Xl~d lriil'lg k,forCAE 
e,,.,~i~;i mt~ 1ft ,1.-,; 6'1' itw tt,t~l rt'l~~r 1:.:<f bk'JtKl {b{l:urn:11r'@ mctat1;-;il~} 

:fi(;l~~WW~~~ f')~ ~fif,i:biih~_i lt~''\'$.fi'1!~$k~1 tif l'W,· filitYil'it':f o:.>f ~@'flif\.'illnt:~ f,i:n~ tbt~\i:~~tt=e bkR~~ ~i:.1-ti~d t$k~ nz$ 
'Uf,ioate cO'l.iiM mccte in ;Hi ©i tt;e ti::!!:~ n1,;..~1~'l" ot ~k~~ {*.0;.~ridfng, r-ect~fe}. 

:up~~rnpfai~r Fl3g <§r:-abling 'irnr:::!<mi$i;sk,n d tl'ID ntinwr uf lumk1an~ ilind dii,;:;111~1,am:~ bbcks whkh !~fild 
i@~n~iriQ ~rom 44, ro llH tl~iI dinren~k:m~ iti % ,~t ~e t:J~il ?"lt..lffiber ot t.'ii~'t~ 1bmmcii~ ~h~f'@!l;} 

sad.ct: Fi® ~-~:i!lrnt 1Nlt'l:w11k~$k'*1 ti tt~~ w..m1~'r of 1i~:rr1inatWie :&""'lci l~hrcrnln>W~~ t4~'*~ coct~i;J ;:J$lpg SAOCT 
¢:Xfa%! tr~){~ fri % d t~1 t~;lijl 11Unih,";f d bltA"J\:$ (~tii'.lt\g ht,.:} \M~~) ~tliitrntl~1~J'l1~t~ == \)ti' !h.,~ \':::iil~~ t<f 
-~*Mi~ ~th:1 ·:P'. 

~arlerpet Hag e,~ling 1r~nsmis5'k~'1 c.1 ·fu:e ~11~ .r:f kirni~m:::-e at,d chrmmir:a"!:l;:i? blook p:r~k:>1.t!d by a qua"i:er, 
t~I \i~:ij_j;c' (,fl (;fl;f tli' hH> din1e1·i~bl'l$. (hx)t%:u.~~ti\l! ~rnJ V¢i:foilll} ln :,,,h tA l~llt: t{'tb.~ n:i.:mt:~· :;}f l~xJ..:$ 1'.bt~{)di!\J t:xlt\ 
W'hen ~$m~H@ .. J11e1hoo ""'"' 'C~' thta vg:tffi: ~ ~l~~rt-emel ls $~t l>J 'Ct 

i~tt.:tJWOO~ Pi;)~ ¢tiJ~ifa'!g ttm\imi~~$,~ ~t t~ m~!t'i~J ,p1 \tfliri@W~ .:if),~= ,iiv~'t1itiJt'i¢{i (Ni'~·~· kt!t~.;.1;:'.! ¢>.._~fo~ 
htit-:.b; b % ~1 tfw td~I ntm:itIB::r ofblaci:; (b:Dun1fn9 ~~t-,3ng!~\ 

i~for4.v_bl,;.,ckss: Flag ~l'h"i,fo;g tr~'1srni:&.sbi'l ~f thEi Slt.m,b.filr of !urnimii~ an<l d,f001in;st10~ !r::for4''/ o.:,a,a,ct tl~!>.."S it1 
·% d 1f:# ti:.)t~ fMr!~f (if bf,;..~~ (b,~4:nJif\;j: i':e('.t;mgte); 

n~t"~.(){.kidJ.;;t~ki; Ft~g ~n,\l:tfa19 WJ1·\~n1it~'t:~1 ,;:;,:f th~ 1-umoor {,-f ~umlri~::,e. and @1rwriir®n:1:~~ r-,,!i)n c~x~ !bkX*'$ 
=in % i:t ~he, K~t~.i nmnli$f :\.:lf tilt'(.:J:$; {L\'.Rm·;fa1g H,,':l;.tr,1n~i;f;, 

dtt}.t:t)&tfu: f\,1Q ~m)hfr<i:g 1P)t)Mril&~it)t:: ti too· r~H~t<er rt OCT CL~~denfs ·% :ef lh~ nia.-ocim:urn ~rnw of 
~t--~ff:~0$)1~ {te·d~j t1--~~4\$}. 

rlbt It~: Flag er.s.~~)ing trnru:::!!:1:is~k::n cf tt~ mimber :nf DCfa;d fu~ t-:l.; d th~ mJ.rkntm llM,Tioor ti 0Cf8.:>1:t (tkKWti 
h.\x::1~} 
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~tn (Advanre1 Pi-edk:tiet'l M~i:e): F!~ embHr(} tr~'1sn1i~~io!l or th~ !'lt.wrt~ :Jf !uriimth~ bk.,,~\. pr:ed~~ using 
APl'll it> %. ,'Jf th~ b~I 01m~~t ~-if f.::<li:,,~k~. k<r \:OP \bmm&nti ~¢lt;'!i1,t~}. 

nrm \*.Ritml ?r~i!< . .ikn ~~let flm9 ~n~Mny tt~l~nl~~ho df. the, nwnt;',:z,l 9f fu..~miffiln~,~ ,m,,d dhr(irnin.&r!-t~ ~lwf.<~ 
pt~ic~d t;,'$iing NAM in l% ¢f i~ totiil ntn1~"'f m kki1i~nt~ ,;i!:i'Jd cht~~ilr:a:,ic~ fi:'.!r V0:'::·1 fbunuitig ~~t~ngJ~l 

~n,}.~<li!~f.1:.._~_q: tt;..'di o;i,TS.:::lbHMs tr;1,.~i;;xi.t,;;;!+.k'c,'i cf:!.!::.~ 1;1.,;.m~r l>.f !tJm!n,;sn= ~".ld d,;_.,-:g-;_~fo;;;:..~= IJ:s'tQt~-j,~fu:;;i h1:n1:,k,,.; ~".'.;. 
%, ,of bi,; l:ot~l mfilcbi,;r of bb~~-s. fx \/()? (bm, ... rding n!:-nfong~). 

forw __ h .. '!:<:'k_mc:_q: H.~ &'iahling trES!1~Y:1~k~11 d !~ mirrn .. \..~ d \umirmnr:e :300 (:hfQ:i'Tl~ce 11<:""'~lcle:l hkit:ii<:s lfl % 
cl fr!l!i fufu:I mimbEr .of blook-s for \i'OP {l:l<..'<Llm:lkig r-flct~l~} 

h;jl!t,~J1: fl~g ~t)~Wb; h'.~!'l~fd'$.ik1r1 t.f 'lfu~ r~i..1mt~:t ,;:i \1~h~t)oo ~nd dwt;{:rlh'l~t\z-~ tfi:::-;tk ~\~"-ditt~.d bv ~ ~~w1~l 
\'~:SK~ @1 ()ne (~ki'®!'izi."i:.~) ('¥~'~K~11""f (if \<~ik:..;:;;lj jt) % ($ ~b~ ~:Ji~\ n~lt1'il~ i::i ~~~1@ {b..~lt)d!nfi ~t~!~i'i@~)c ' . 

halfp?M: Flag enabfa"l@ tan~1':f:S:$!Ofi of ·me nun,d~r ~f :~:s:;in~noo and rtm::ir:nirrnm,'.::e bb~ µt!dicied by a tmff.~1 
\'~:SK~ tin t;,'Z> :clkt$n~i!:l.>t~ (h(sfiil:.ifi""l ~,'id \i~'tkllli) b ':'<h z/ fae t,;>%! fil,Wnbef pf b/i,}t.ik~, (bz~~sdrr)ij i'$d:ij:i~~re\ 

re:sy~_fl::i:&...-f.;;er_:di$:a:bie: This; i$ a one.-h1t f!iS£! ·,~hk:h wh~ set fo. ''.1' ir:db:$'lEs that there i:s oo fl::::.i~n~_m~rk~ in 
ct.x!~d ',/(P's. Thfa. f~ t.".3n ~ Ll'l>.00 rm!y fr:ir &m optlr,ii.zafo.11 of fh~ d~rotfor C.1,.~"'§:.ffu..T,. $t.,<ct,~ss.1u/ cb."Ct.rjing ;c,m l~ 
earned ,ut \~1t1,ut tat.in~ ~"lt~ ~e:..~Gt..lTht t,e \<\~:ilJ~, of tit~ fl@~, 

d~ta._p~ditkm~: ThiE: h a ·or~-!~1 f,~ ·which \\i~":11 :s,~,1 to 'f' in,fa:;afo;s lhaf fol.Si macn:J.,ic.<1:;k data is r~auar~'i':l 
t1ilt~\r@1lty ~~r.,ifu::Bily, mtltit~'l \i~t:t~· dal:a is ~®~fJted ft..:xr1 ·!ht ~&'.;(fof~ d,!ifu :it~., DCT tooiNci~ti~}.. 

r~v~r!;l;:/M;E\}t~ir TN:1.. /$ :~ ~)fi@-t''.::~1 t~g ~\,Mt:-,,~ ,,.;J*'-~"i %<t M ·r 1t:rjh:,;,..i1&. 1h~t th~ t't,%•~1:~H:il~ "'~d~bm t"<l,~th t~t-i,~ 
('t't:d:.ilt th!:::\, T~~~ l1<N 41·~ 1\~!t ~3<2£) ~h::.,iukl be ts~~~ 1-,,h~'"' d~t:(.~'ling DC/f tij~ffk:"-~f\t$., 'fl'~~, {;;!Ible~ ~~, t\t1l/ 
00 tl~~ WMfl d~!~_J'.l~ttifu::1) ·~ !$ ~~!~{L Nett thl:1t !t)!l t1;at; ~~!! 00 tro<2h:':d ~ O' in B-VOF~. u~.~ .l')f ·t~~ 
$&.p~r1,~ {T~M~ H--~M ®~i lm\.~ ~-JM kw @'1(>;)dina= th~ i,~ .. ·fnbh):::i6&1:$ k~~i ~ T~bl~ ~-;?.$ i~ prt.k':ibit'*tt 

t)~Wpt'OOL;~"'ab!~: H1!$ i$ .:I, ttW-bil '!'1$.J Vih!tt\ wtt~tl t~l. to "l ', !i'1t1~tdti ma~ mt NEVlPf,ED m~, iS; ~n.~!00. 
V,Jw1 vl~1 ·(.3hjm.'::tj;y~f \<\~>cl i~ ~1~~~i R'i t:-Oo'l', ~t1d h-®~fo~ ~~t\-t,f'~d ~n~l~ i~ fy)t 11~~1~tnit.1wl it t~k~$ ~ 
t::kfotit '{~flli~~f ienit .. ~~. · 

r~uesiE,.it_u~str:~n,:_m~sS;~_:type: Thies rai .~ 1.'Ne,bfas fhag 'Nhfoh in®:at-;;s 'Nhfoh typae of upsfu<e:ilni r~'!Bssage !S 
t~~J by l*X': ttX,'4'Zt.~·, The t+~")t~i,;. ~nd $~)·\~'<th,~ ti tht wp~~ .. ~n~ me~~'lt~ tr~ o::.l~1(:dbed 1=n M.;..'it:it.%>·ure ~tt t1 
andtt:lt:t 

m: r,:$t,,j NP .. ACK rrw-~1~~ t~ ~e retl~mei:l for~~ Nt:'W'Pk't11 =~Wffrerit 
10: n~'"'d NP _MA.CK m~ssage fo ht! r-ekirned fm· each \iEVfFRED ~eqment 
11: n~ed ~Jt1 Nf"..J\CK &ttl Nf\J{ACK m:f~t~i;:$ tiJ tl::: t~i;..tttf.c0 for :tJi;:;h NtV~'Pt'tU:l $-e@n:i:ent 
Ott re~en':eci 

~,~wr,m:dl..;~tyn>:1::El(.Jl'P~:-; 'fhl':;; i':; !j; :;;in'iHt,ib fu:i~ whi>di irs,fo;;~~:; ihe:: 1 .. .nit d ~d~di,·~ 1:d-ter'.:':'n1.o.:e VOF {N:Ei•Vf'R~O 
se;ime:nn. . .. 

t}: V&w fatk~t 
1: ';/()P 

redu~d~~sti~lti(m~'it-op3natiie: n,m i~ ~ onw.t~tt!ag 1;,l,id\ !rd!~-es hat the ~rn~re.wllrtwn V'OP t~! is 
~'§'@It~ '.'ttf!:;:') ~t tu 'f. Wt~i,;r, ;iidi:::!~qL~U\:i'f!;!_::;•1#!!::! i:;; eqt,1:1/ ·tq. tioor, and tt}i,~rek~# 
re.:lt."cro"JE-Wltilbn"'i<0p ___ :~""ab!e is r~t ~ransm:§lie:d, it faka.sa clet:aull vahe 01 mo. 

$i:'.aj,;tbj~~tif: Tui~ h ~ ~,e-ti{ fl~g \"<t;~~h \<;-foeh ~ f<:o ·~' fM:,;;.~t~t th~i §h,~ (::1>.-tn,.",,•11 la,'¢:t t!:l-~t ~¢:~~l:lte ¢.::..{lrtg. !if ~~ 
(:tffrert !a;:~r it u~t .~. ~~,:eA~\"er th~ thi~ fa~ ii !'i.~t t;,.1 t)'. Adilim~~l!y, thi$ :fh19 ~'la! be ~et t-0· 'ff for S{OMC)­
vt:;'f~. 
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hi~:r;;w-c:~y ...-mw.: T!l'>.' h!Eir~r{-h~I r€i!,lfitJn oo!\<:iB@n lw ;rns,::i(i;~ted nh=wmR~,,,,}' ~~ver ~nditS' h&~R~!hy :fir.t1~d:i:~ liver 
~ ®fin~ a~ $.h,hw1 h T~bte 5--tK 

ttf_lay~t-~ainµlmg_dir:t:~: ·ntra. !~ fil un~--t-it f~ ,">'hk.,1 1,~,hts'ti ®'j,t ~ ·r irn:l!tfilt~s. ih~t m~ ~~&:i\Mt~1 of m~ 
rnf-®'@ti,~'@ \{l:j'<~- (~p#.t.::~·~d by ~~fat@'lt~J~1~tjd) h. hl:Qh,~ ihi:i~ ~h~ l'~&t)lt1tiot1 {)f Jh~ l~i/~t h~iti@ txtt1~& If l i~ :t1~t it) 
·,;J th!:lr.i fu~ rd~ro::<,"t6 lsy~r hoo the i.ru11!:I or !,;,.s,v~t· re:~c!t..1ion t~n ih!al: reS>..~!ufu!'i d' ·ftl<i::, !,J.y~r b~i!:lQ: o~~d,. 

h~)J:;")ii~t:nplit~J~dt~~J'i( Th~ Is ~ 5-bi! t.i:n~lg:n~,:'i ir,~~~~, \Nhidi kwsti!!, 1h~ titit11~t~tit- tif fo~ n1fr} U:§®d k1 ht'*'i~-:t)hil 
·~-:.Ml~I ~~t'l'~fa)tJ it11i::,~!~bmti, 'n'l~ -..·~hJ~, ~ i~ru ikt· k~'tWci~rt 

hor__,iia:rnplin§:_factrn-_m: Th\:1> bs 13. Ekhlt 1:..::::-i,slgr~ k~ges vA,idh t.:ifTtH ~he denr.m1ina:'k1f of fr,e; ~-1,rti-:i. \i"S:e<l: irs 
h~(~·t•{'lt~ ~~H~! (¢}K,®~Pk'4 M $~~(~:ihfy'. Th(! '«~}~ r;::,,f re::',;:i kt f~~~~"t~tl 

Vl?!rt_~~niprnn:g_facirn-_n: This i~, 'lli 5,hii un~ign~d int:e;;ier '.-:si1ich fnrrn~ the m:1rn-.."'°r13~_Jr of ft~ rati:n L~il in ·~~rtical 
~"Sfa~l rnM.ffQIITTg in :St::t$li>!hi!ity. Th~ '.:a!u~ cl .ooro ~ f~'tidd~n. 

:,,;~d,J.~n:1plhttcf~{:wj·ir: TN~ /$ ~ 5-s.~l lm~i&"'l~d iM:@@'W >;.4i~h 'l1-~'ti't$ nm dwi;;Jn'\h)~k.)t <:<f 1?,~ fJfo:1 @i;i~d in 
\i~ftk:~I ~P=..'tti~i r:i:;;~~ir~If~g it1 sst>.l'Jil~ihl!ity.. The 1,oi/1.~ tit -~);,<m :~ brNtkl~t 

~ift.'iti(.~ttrattl:_l~~'. TI1i1 ~ .. ~ t-btt fl*§ 'i,«;h,.~fl !$ ,§,1,1t ti) T 'i-<l'l~f) trIB OOi'tN'i! la)~f @1ha{K~:!; th@ )},!li'tlilll f~f(Jf~ Of lfl~ 
rnt"*~rsx:.,,~ !~y~t. If ~t l~ ~~t ki 'tr tfu"*) th!3 -t@'t~rtt l;,:sy~r ~rn\;.\fit~,.. th~ @'i!it~ ~~km, d too rll"f:>c~®n1'.,\~· l~:1~t. n)l§ -'.:t~fa~-:,it 
v~k~ ef: 1hfa i1~ it 'tt 

l~J=t~t.;~hap~:·. 'lr~'§ i~ <t N1~ bit fa:it1 wbd) i !'idk':c.='!!t~s t~ pn-:scmitwS';i, ~n d&..tt){W hit1~v fiih«1p~ for ~p~tim :>;;t;.§!l;§bi Mt. 
W fl fa. :t~t t~ '0\ $'¢"~\<i..'%~ ih~ t,~ik~ ~'101./~ b.~ ti~~, nit:~ ~~t lK~ 'f' ~~ti ~r,h~r1t~mi\t1t_Jtf'>'t\ k ~t w '0\ 11¢: 
$1'..~ J~~a r~ iJ!?,OOi-'1$d ~nd \hf, :;.,~,";<~~1µ,,,~":Q tiln&y ~m~ ot ret~renf,if,Jm;-~ ~t\G!iJ!G ~ 1;::~~ tor ~~~~nc1;11n,:;:rit 
\~um' ~ "'~''h"''V""'i"',<1:$'~· ~,~ l:i :!5; )\,"'~ ~;., '·<:' .,,.,:\1 ~}':,\~ tl-:,;,-.: ·1·Sc ««·t ""· '·~" ~,:(~-~·,;• "'t';,i<".:,,_ "·"' .,,;.,'>~ ~t'''·""'"~':t!rl:'~''"· h·,'-''<lt. ~~"")'·<!•l· '~ -:-... ._-:,:~ . .::i·.,_~,~=··:-..~~ .. -w...~~~~-.:::S..,~~~,;-.~~~-~- ·:>~. :s.-t:-,:: ... t:;, :. :~&. ·~.q,:. .•. ~:~\,t: .::_.'.~}·::i·t~·.:. :~ ,.1;.; ... : .. ~} ..,;,,,:,..~···•.:.:-1.:.;,~ iJ:~.·~. ,t:~~x .... nN :-:t,::,..·~~,'!.~ .·.~,;,,,.;i,.~A t:..,. 

'®t~~~ ~i'; l~ ~~fl~ t)..~n-$:;..~/M:!~ ®'<:>j,in~ f:.-":,~(,~it. Wh~'i ,..~&,,~·";d.:ij~t.t ... kt:,~~".Vtdd "'"' 'COOt', 'lh~ \~i~t ~f 
u .. ~ie,.,,reLl~~~ !5 ~· ~o' 1', 

t~~J'~{J~:dtifll}:'. ~,~;_,~'xz§ t~g t,~, M.'t~'~ ~i<;ft-i1$@i'i. lN~ tfaij ~J:-;.i/l ~ i) ,..,,,+i~n \<{j1¥\Jtl:\~t,J;,i~~-·(";..~'\)d it '\)t01" 
Z'Jl' ''Ot)·J O''. 

'~h~P1?,·_f1Qr _.~rn~lfu1,g_f~tof _ff: Thi~ j~, ~ 54ii: tJimigri:;d int~~ w1:id1 fl.~n1!'ii thf :::::wner~t.¥ cl t.e r~!) ~J!>-~i in 
h:.rtz~rrt.i spati~! r'[,s;.,irn¢Ag ~'1 1a<hap~ s~~~ltt'f Ths ,ralt.~ @ Z&li'C i$ farb:i&.is~. 

$h~1Jm:_hQ;t__:~.ait1pfotiq_fac:k.n_ttt: Thb; b :il 5-bfl: ui1$ig~d ~iit~"fftln~fiiuh:t,·,rtr,~ ih.~ tl~·101ritMfJi' onn~n~~iti iJ~td m 
:rt:)f:i2Bn1~ ~pati:::d ~B~8rnpling ih §nape ~:n;;;h~~My. ThF.: v~H~ (i( ::;wm ~ ibd:iti-:1~4. 

sl1~:_ \t'm~g;,~mpli:ng_fac;trn-_m: This is a :8--tii t.m,~igle:d ln~~~r ·w:hkti fotl'fiS too ter:~1~Wi::11t¥ of ~e rr-.tlo l\OOd 
In =;.'tl!tlc~i :spafa\l ro~,yl'lpl:t~ iii ~l'la~ ~talatffr:y. Th~ vai,re <Ef ;t$o is fon:ii:ld&~. 

~ttlffirlg_~tart_eortE: n~'s s. the bit s.hi11fl ·:rnIDt)DiC.:f !n he~:adeeimm:. lt is uted in t~nj~mdb,"'! with pc)g:~fuly 
fclrowii::g st:~~ff:k@_byt~{~} for fu~ p.urpos!:I s:if s~ffiiig ~ls ~ QL~r~nt)' {~ V1$V b..lff$f re:1:t1~!>Uf), 
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ij~,mip_tify9,R.,_:'!i.tijr·t.;wd~ TI,~ @ffi-'Qf,':._:,:{_;,,,,:.,p:_:~i~,u.;co,.i~ b h~ fat ~'hn{! 0(!:,,,<':!:R11B5' n h~;-:l:ld!K<in':e:'JL !'l kk:nlilk~ 
ttw .be~imin>;J d a GOV ooooi~r. 
tlm~: .. l~dei: Thi§ k ti t®.Jili ii::i~~n~,,_1t,b:irnk@ ~h~ f,~l!i.'f,•At~' tlt~:.3~'.'!..'1~,J~0t1:~, trm:,,_~~~Ji'it,ut~~ .. ,;~i~tk,,.t: . .;Ht an.<'.! 
tim~'....COO!;\;Seoond'l a~ sh,o\c;.,n ln Tab:,~; 5,19. Tt%! ~rarrowri;: er~,.~~ 10 tho$. ooine;i ~n tt:w- lEC sta"!:.nard 
pt:hfa:::.1fo:,,n4'6 k~r 'lfnw s..-llrnJ ;::.{;drd ;;;:~"';:ie~ t.~ ·1k~t:.< bf>~ ~s:.r~"er~·", Th~ ih~ ,:;,,:.•;;i;r ~@ifl~ ih~ ~Ti:;'t.iu!l;l p~t /Lt•. 
tht ft.ill :Mti:~nrltiI1ih) (if the fat1~ oo~ l\:x the f,~·st obj~t ~me (i1 ~lS:pi~/ ct\t-er) ~fl~r l:i"ieGOV hwde:L 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''"Si'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''"''''''''''''''''''''''''''' 

H1'.tie t~.(.id~ ~ n~~~= (;~f¥.itl~ N-0·. iJf !bH~ ~ M:n~uwm~: ~'-"' ,, -~f:Y :;:: 

5 
.i, .h,., ·" • ...i:·,:-. i'.~ ~·,ii........:" ~ n .~t1 ~ ~ ~- , "·=t-: .. -f l::-r::l~··· .... , ... l>~>~'" .. ~~=-~-~\:;;; ... x':;. ~ ·'"~·· ..... ·:.::t:-~ .) ~ U,11 R~:-.:--i 

:<...'-'-'-'-'-'-'-'-\"-'-'-'-'-'-'-'-'-'-'-'-"-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-~'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-" ~'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'*°'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-"' 

H1~I~~~ bH ~ ·~ -~ ~ tJ-..-i! hf 
'"""""""'""'"""""""""""""""""""+""""""""""""""""""""""""""""' ~""""""""""""""li-""""""""""""" 

1}f'.;:l~~n5X~~~n,=~~~'"t..1f1~~g """"""""""""y"l (~~ ~· :~)9 """""""""""""""""""""""""""""""""""""""""""" "·{§ """"""""""""""""""""""i Ll~fTl~t..;:f """""""""""' 

cfu.secl_go,;,: Thi::i is~ 0--~-M !"lag ">~-hbh indicat~~ the mtt.;:,i,e. oft~ p~ktinns u~ h the fira·t cons.~'IBfa,e B, 
\,"?Pli {if .imy} irrfm~i~_lS3!:f fo.!klw~rig th~ fk~ $'.:(.'*..~d Pl~P_afu't!:' th@_GOV~ h~~~r .Th~ dC~iS,d...JP"i.' I; :wl ID 't' t-:::. 
1M~.me t:1~1 ti"\,...~!,;' tt~-voi;-.~ t;~v~ ~~n e.n,w~q ,,_~,rm om\\i M>$r,,,,,~ro. ~.1-r;&l!cN'.¥, Of nfrn ci:-io.1n,q, ~ twi ~i: =~ p-,:,\,r~i 
·fo<r use durin!J anv e:d~ihg 'wtlh::M oc...~~s ,affl'Br en,:~ding. If lhe. :!*e.'~foLts ~idure,~ ha>,,'€' been [~1m:,-,,i~ bv e.dlfin~:r, 
t:.wo::.i:~\J~~ t~;~'.l t~ ~el i:< ,., , ~:. 1h~ ~ cl~ct~w~r m~y ~-,'<:f\l d~:.:,i~y~~ 'tt.t~~ B"'itJP~ MkI,,,,m~ ti~ fo:$1 k''./()P 
t-mlo'-drng ih~ gr!X.~ ci' i;ilii~~ n;;~¢fr. ffi"l-\:;.<e\:'$!' it 1:t~ ~~'$:f{ __ ~.,v bit i~ ~ t~ f, &ren th'!;! f,,:;kt.."lf m~y {,h-..'Xi$·e n:O:i h, 
set ~~=' ~R,t:&: _!ink bit gs,. t:~~,e. R-VO~ can be. cwradly :d@:)de-d. 

bmk,n_H~k: Thi~ ·~· ~ (),~,bit t~ ,)nth $h~\l ~ $';et t-c 'W ,:h_,~·if:\g lf,,l~ing. ff ~ ~t t~ 'T R~ jr;,dk:~t~ th~t t~ fo~t 
c-on~~~1ive tl"\it::)t"'~ Ht @:IY~') m1rn~@k~)' :1-.~Jo:Ning tne trg: 1x:¢,,~ i,.,'/QF R~\1<,vmg ~ grmJp 01· ~ne t1~®..~l' t.11.iW 
~ tie !Xf.f:f8-r'.ily deo::tder.i be,::,~u,s,e ·the reWBl'1~ frame \:'/flIT:: }; !i~ed f-Dr predidk»'l ~. n>::it 9%~ilab,.~ 1~.m,5.~ ,:sf Jte. 
~tfaY:l @ ~Jih"=>-gl A cletootr m~y l~~ ~hii ®~g lt: W(-s)kJ <:M~~Att$! frt.im~i fo~i t1.ti'lfi~ 1:-~ t-1..1n·~My d~~~l~1.t 

\'~P ... t·oo~ng ___ ~~; T~ v~ ... tWi~_Jjf*! ~~'"Ititl~i wh~t:-i:~- ~ \/QP $ ~fl \11~ra.,to,..1f!q V'<)P {I), pre{i:11:ive,,t:p,;..~ 
\i'()p (f,\ bidk~tbna!!y pre:.iicli\•e,cooed VO't-"" (B) am· spn'lEo ~~ '.-./OP {S}. The meaning .cf '>'"Dp_0..·1;:Hn;_:typ:a !S 
t:b~ned ln T~~ ,t,.,Jl1. . 

:-...~,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,"' :-...I~t:~:£~'!:-cl.,{!l,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,"' 
i)§ ;;.n~lkthm-,:xlded (P) 

1',.!,!(,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.._ 1'..'~\tiiti~1:llk:t~lll\f''~f)f~tjj~~~.\~:($:,{1Xkti. \B(, 
.. ;,,.,.,1~1,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,"' ;,,.;,.~P __ :~_f:l_t .. ~ .. • .. {O_,::: .. ,~--------------""' 

modu~o:_tinw_joooo: This 'i<'i3l!U~ rni:~~~n:fa tlm k:iCi,i:! firm~ t:J;$"?'.,f>. !11 ro'i@ Mtt.¢'Kl re=Mh:11'.':!l W'a!l~ Uft(;1)rnmt~t<l',f'ldt} 
!t -t.xm~ifu cf ~ m1!'n~ .of cw-is~·o.JtiV~ '1" fo}:,:,,,,,w t.v a U' f;;iizh 'r roi;<re,$E'in~ a ¢,ra!fori qi one s:eto,,"1ct 1h.at ha-\'@ 
~;,"tf~"ltl Ftx h S((~\,1C}-. ,1nd ?-'Vt)Ps ::.i ~ n~~ tcai.'"*bi~ ~lfa~{':~rn a,wid th~ ~~~ k~/{':f 1f .a ~~\,1bk, bit~~~~.m-1, ihe 
nun100~- of '1 '·s irii:fo::afu thB t~®:~<r cl s~and~ ela,icB.oo ~is100 the syrr.:l~r&'liz~1ion poit.l tn~t:oo by tlme'....o:x,-ie & 
th~ p.i:'~\dt,.'US GQ:'\l h~.1:id~f t:<f by rtlt'<tt.-ib_Ull'W_W~~ Z;)f th~ pre!il~:f' ~oaced I,, S{GMG},, oc p:voP, m dec.odirg 
~. For !l,VOP cl' a ~-vi !J:C$l®l~ bi~trl;!;~r,:1 1,u1ci ~· i;ia,~ ffY~rd ~. ~~~..'il::J~. Nh.k..,;~, ~ n.i>'-st~ d 't'"""' mmc:si!#~ 
~ numb-Br cl seoom:ls ~~p~"'{j ~inc.~ i:%1B Sfrichmriiz~fo!l pc~nt 1'11:Wk~d ln the pft•A0.1!& C£:!V h@a~r. IX INOFt, 
$!:(~\~C}-·V!JP, qr P,\i'()P, lfl ,f]f~~~y t~'~I. r\.w !-·, p.,, Oi! B--\/C~ 1).f er'it1.:1r.:~rr~nt !at*-' ti' ·~(:~l.mle b"3t:is:::r\:'t~m, tlte 
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?)1.1r.r0t1r Qt ·~ 's \,),.,<'Jk~Jt""- lt1~ m.Jmt>.~r Qf s~i::i:.-w~J$. -e!$Js~ ~l~ ~h~ ~ynowQ~Z-~t>r.'\~ ~~lri1 m~'4:~1 in l\1:B t;.n?.·'-t©us 
GOV h~de', i~\>OP, P/\K)P, or S,\/CP., ir: dis.paJ ,ocder 

Vt)p_Jlrne-hcreme~}t Th~ v&hle represent§; tlw ~.bmh.l:i.e v~:.,jinej1crerner:t frtm the: ?irn,:;J~·&izgifa~n point 
n:~r,i;~ 11y fl$ isR!-'-,"'t.11G .. Jirn~_b,;1!i,a m~,i:1$.l:~ 1rs ~nl;!' ritm~ecr q~ t~i,: t~~, it :r~n ~kl;' e, \~lus 1n m$ r:~~ Pt 
f(t:;.1~t(Jt11~Jr1c1~1~~L1~~oh,1!on\ Th~ r:,:urnt~r ti hit tl%)t'e$fJ.nfo~J t\e it""k~~ ls <e~ltl~t~d ~s th~ minimurn 
number at 1~~ood tit.e~r b~ rnqulred '.£:) re~re,-wmt tre ah:1w=J r~n;e .. Th.e J.~J tirnt bate ln tt<,i': uni~ of M!·emcts. 
~ ~oov,m,~d by <lh•I~nt=; f:¥~ v~iu~ §)¥ th~ \,Ot,\_Jim ... Jhef@~d, ... t~dki:jio:M'L 

VOPc....t}t.~~ Tt~ ~$ ;a. 'H:Wl !l'fg wti!Ct! '.'i<ft:i1 set ~} 'O' itlli,(:;1§1lt}S, hilt ,10 t~tt)ttt~J@W di{~ ·~Xlarn b't W~'} \lt)'P ,. !?1 Hl!S. 
¢$.ti, tril;! ~W-\.,tn!'.l Cl$odlMl t!i,1fe:'$ e.s!v: 1f ~.,,,;1tv shiiC<e or a:!:ph$i i:t.an.e ci¢e$ tifst f-« lfu!· VO? !:L~, 
-:...-i~'J_;('ibje>..~t_!:.ii::,,<s"j~:h~e !:,,-.. 'rect;sngut~r"), it sJ;;..~l b€ mmr,lEtely tri.m,ipar.ei,,t lf binary sh~~"° or alpha µ(;;me &c:,;;e~ 
tt~t ~K~t for~·~ \l()P (t~. ',;)®~,w(>t,:;i~tJ~i~(/%:\,},J~i': "''"' "t-ttt-\Wtil~!~{}, ~h~ ~t~h)iW''!('.,~ m~~J .-;_,'f),''@t1it)®'K~ pi~~ tit 
tb~ R;t@stn.~t~ 'V()F' ~t"g/1 t.~ fli~rj \',tttl ti~ fgr,<;,,~,,,nj ~~~~ VC.~" ~1\ ~lfu~i h $UP~)~$~ li;'i,T 

V~f(J'®t)dlfli{L~ Tfo=~ j!} $l ~)~H:)lt lkig whkti ~~J,,,~!l th~ V:Wl~ tlf tht ~&'@fs\·#~r i'~''itfa'it\w~{)l'!~'i ~~~zj foc 
~x~ \:'~K~ in~f!'..Kli~~jqo !r n'.! .. "<l ~WT!~~tli;in ~- p,, ~'1>:;.l S{{)iWC}, V(~'-~, Wh~ th!$ tl~g li $f;t ~~ tr, t~ ;,,'@\~ 9f 
rounclihg_o~~ ls. n. &~z! \\,he,~ foi,; fag !'l s~t fa '·i \ !h~ -;,,alUE cf r~;.,·.rfr'\_'4_t:&1fa:il is t \!\i'~n Vq~:.<:'.!Und~ type 
fan,,~ f)"~·,~n:t h'=l tht'.: \/()}'): h~Mt,l\ fr)t '<'t:ik,;\~ {Jf t~l#Klk~:i,_~t:-t.•fiir:\~ i$ Q, 

·!,,,op_redu~~Je.scik~fam: Thi~ »ing:ie bit flag ~zj,n;;i,)s 'i.,·M1her lh~ V{)P @ en-100,~d !ri ~,pr:f~l.$l'.f' raclu~i re."M!utkln 
,m· oot. V1fr'it:"'1 '<~1-:f~duood_r>..""ook.~on: ia not ~.3nsmi!red, i~ fak~a a ~fa0i: 'taiu~ <tf ~m .. W'h&'1 tNa fut& 1~ 2<Bt ro -,y, 
tb~ VC.$--; /$ f;nr,,~~i '$f\~1J~y r~dM~1 r~~ilu&::in ~rid r~f~-q-~ .;$ R~a~1~i R:~¢\~tom VO+", R:~;tl~~ R~~c;l~tJ.;;!n 
\,DP sh~!) !~ deoorled tq the textu:r.e-; d.ec,11.iihg p-o..~ss ind1..,'l.·fa1•g u~anipllng of IDCT nutp.it, ~f:l:l.i wy.::<'Jim 
,;::.Drnp@"!'fil'il~ii:m df-l~"'«lin:g pro~~ of Reduo,.,,o..j Re5-du1iu:,i. ',/{}P. in 1hi:~ ca:s~, ttw '<Yidth of th~ ern~,;f (t.:S,11111~--r;~ 

~T>1pi.,~1~1t « *~ \-'\)P ih m~roo!o(\$ ~ Nme<l ... ~eK_!ijJ~f .. ?,¥.itn+.11 J1J2 @nci t:tie ~:tie· te:ght ot t~ ~~(OO;!ci 
=iwnmnc.e-; :r..rn-np~'it Gf ih~ VC'JP ~ moctcl:ilbck~ Ji ('o.ii~6~cit}ed,J~,yer_~ighN·11}"3:t Th~ cliµt,wab~ p: .. ~i is mp 
-~f'.td ~f}.,*lfr~tWJ iri th~ M~,~:;j V()F'\ Thl$ l1~g ·it~.Ml ~~'t ~ iht 't ;,·,fheri fa~,~ (Y.tt..~Kl:"$~1:\'%.\);:l)~t}:'lk~th+t5VW l$ t'it!t 
tb~ n:R~Wpl~ cl l 0.f &le· (;Aj~~"' ct.,)\~~Jijj~f",\;o,'1,.;tt1,;i. ·1 f~"i ~ ($ not fu~ m1t1lp,:~ cyi x. Wl:!·~1 &:iii ,~ i$- $~t Rl: ''t.t (lf '!ti)~ 
·~ fa flol pr~:);;tW;t ttw: \"bf< i:); ~rn:ml@d ~n !Tu'frn;,ii span~l r~~uoon am1 S§1@!,! b~ d~od~d bt tl1~ !1>::ttrr~I dt,:.;;..<{Jing 
~~~-

·i><t.~~ width. TN$ !$ ~ ·1 J,fit 'i.ln$lgn~t inlet~· \Alk'h ~~tine$ m~ tK:iri~zmt~i si~e, in ii1:;,,'$'i 1mts. (Jf th~· r~t~,m~, th~t 
IWitA~~'§ ti% VO?. Th~ =.iid:1h ©th~ c&')b:)t:,~ itiJht'L~1~ t:Xm:1t,Xl11&1t Di \/DP ii') ~1'1.atr:oo!ooks b: {Vt~,,,\'.{~h+15fl5. 
'TM t~t@'l-j!¢ t~rt i~ \:¢'fy,~iig~t1 kt l,\m1 triz~i::.:®"4 VOP. A~t't, -;,.,~fr~:¢ kt, foti'.sij,~~, 

v~_.he~ht Thi:~ ts, ,l f:;tiit (m~tw~d inte-J,..~ \~ti,.~l'!: -1,~"'ifies th~ venk.a:l ~ize., h pi:..e:1 l~'lit~. of ihe rect,~'1Jle !h~t 
:i!'\th4'~\> {h~ V(!P. 'llw ~i~M-;::if ~~ ~)0~4$.i iiJ\'Tlin~tWt ~~(~~fl$)~ ,z)'f VCJP it) ~1~f~©-t*~ \$ {9~RJ1@~~t+:l5flt 
lh~ t~t.w~ili! i~rt /$ ~o~,~f\¥ies::l ln the li!n~z:iclced \/(E"' .>%.1:~m ,;;~kl-~ b bi.'lidtlen 

VOP.J1~-0nt.al_m~_s~~tial_rd:: T'h~s l:a ~ 13.0-hit ~g,1ad bii~--r 1-vhic.h ~~c~s, m pi~~I wiit:s, fus h~-~"'f.'it.al 
p:.&t©", t:<1 l~@ t~, l~ft ttf ths1 fi."(i~ii'!g!@ ~Th~<d by hrn&t:f'l:ti! ~,tt~ Cif Vtl:1_\'ie:idi.h:. TI~ V<i.h;:@ ~f 
'1/f.lt:Ln:.:1ri~infa(_,rr;G_$J:HtNl:li_n:::i' 'l>Rlll re di:,,<i~t:1~ b~' tu1.., Thi~ i,~ lJS.~d fer d~~.rJt..ir'jg and for pk'.:i:ure ·C\~'<"(!§10~~krn. 

vt1,t_~fieiiUnt:_.:sp.:1tial_Jt!:t TIJt is •.t ts-bit ':s.igrfu,<d M~"fil' ~,,,,t1~h ~w~tm!M:, ki ~~x~§ l~~11, 11w ~'@t§t:~! pt:~iiki1 ~r 
th~ h:t) !~<t oft~"' m-·cfMl-;it'* d~firit"ld b/ v~r~~~ :':ilt.~ el :,,ii:~\}'\~":zjht lfu"' ~'~k;,,,~ t)f vt1ft},i~ttit:1'!.(Jm\"~f'1,..':!~l~lj~f ~fatl h~ 
<livsi!i~ bey k-o fur p,"O'g;ss;sive ;si.",d ~},.,'!::'-sib!~ by filiir for 1nwrlacsd rm:;:fon tot~~~~s..~iicn •. This •is u;sg.d fur cl~;.Xlding 
~)d f,..;w pk:t\W~ (XlnWz:JiHlZ-:t'\ 

1.~o-tmd_CIJ<JThposi'tion: Thi~ ~ag c,.,-<Ji!y oc<::ur!:i ,-,,tim $:$.l®.ii~y Jlaq ha$ a •.iaitE ~i ''1 .. This flag !is 4"$$:1 in 
~~ti'i..ntikin ""'i~l"l tntMm~.fr~i~i:tJtt~ rh.ey, ~r fnh~'l~m~n\J-"'P~' i~ ''F, b~t$,.~:h:~UYt~ b ''t", s3i"Xi ~hfa e~;;i i'$< ··-r', 
h.<lckgr~¥Kl c,,.::m~~-:isHkm $pedfiel:.i in l:;U~ci!suae R ·1 l~ pt:rfr.:fm~:t ff ,t.!lhf§t1t~emert typ~ k, x1', hlernrd1/ ... J}pe fa 'T 
:a"!d !hf~ flm;i i:s. '0\ 1my method ~~::i b~ u~"'l:! to n14;£, a ~!%PlWlm fut the ~f::$/1:ternetif )$)'i$t. 

\'Vren M=er.~n;:i:1yJyp~ i$ '{l\ V'h..~CC"Ji~,~·ctJ.:w~r."i1apt ~. "Mrmry" fobj~t bare·d $pqtla1 SC§ll&t:Mty}, 
8'"<hant::l?ment_type ~!s• ''r and hacl;grmir&i_camp.m:.ifr,i, {~SJ i~ ~,i;;_ ~c~$i:::<urd i::..:imp~il:fo<>''I ~p~¢iil~cl h ~\i.~¢;:!~ii.i~ 

fU.l- fa, ~rf::::~~:d and wtm.,~ mh,13ru:rn1~nUyp~ t$. ''r ~nd this mag i:& 'tY, th"'!Y nw~od <e~n be l~~l to r::~ke a 
n.,~~grmm tw t'!e ~·t1~n«-~·-r~m i•l}~, 
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ehm@:.....:COt1V J~~,:.....:rt~~tJe.,: TM~ I~ ,"§ ·1 ~fit fl~;] wbeh '<·'f\~?) $~Ho T indc~~2S 1J\~t 0}nVJ1l(@:1 \t- ~1q,t :wint .it 1~W 
rnJC.KIDh:.<ci l~;:e.r &"'1d t$c ~~m.{1t~cl b lw ·1 for ,d the m~0nb!~ks cJ i.he \/OP. V\fhen 1--~t b 'O', it1-e ccnv_r1fui:i is. 
i;;>.:;,--µt:X'iJ ~f rt,l:\it.<i"\,bk>i.* !'li$/¢L 

vt1tt .. ti>t1$.ta:ttto:1:Jpna: Th!~ mus w,--s!$d !:a it:diG$'$ ~h>1;: Meren~ oh•w,_consfstLatiM...:vat.ie, W'F:$1 tni$ is $$t b 
t~~, \.\ciP...:t:txi~~Jilp!m,__:;,;mfa:if! i\,;: ir,duci....,;d ii'i ~ t<l:k~'~srn · ··· ··· ·· 

'!ifi.);f,>"._v!J<fl#l:!:r~t_~tpl1<!11_\•t11!~·. 11-1!~ i~ ~ti \_-~n~i!¥W4 ii~,ii;;g:~r,,,Ni::•h irn1k.~·t~~ f)e :;,c.~l~ r~~)'Dr I!:) l::.-~ ~i,tle,:il i;l:~ •l:l• f<i::~{ 

pr-:::icii1~1g ph~M; ~t bit~t'y& gt:lJ$ra/esh~~ (facoohg .. £~~ iuh--t...~l~t 7.t4.J. 

inl~i:1.....;.k.-·v§1a.....;:hi·: Th~ i:::i ¢'I J.•U! i..vc0~ .,:<J!kiw~ ¢'I r~~,J-~nk:u, ~1-o ~)'<~t~i%1 ~t..,~n h,·l;.' \i{.,i}'~. br ~vdh:~ -;.;,( ki~i~ DC 
c.~tt1rier~m ~,$~r Table: £..;n. 

·········································································· ......................................... . 
0 th~~ ink0 t)C 'Vt(: fo.,r •imi:i:N,"i vor~ :]'()l} 

2 ...........•. S\1,iiti.:h t.c Intra AC VLC a:l r~nnh1@ Qp :;,s,;15 1}Hl 
. A 

a .............•.. s.-...,iit~:11 t,.intf~.Ac:yp::.~i.r~nr.,irn.9?.?"17.. :;H ,1 

i~vix:re r:t-innin@ C:p· i~ ciclin~i ~~ th--: [>GT {lt><l:-."'-ti:~;iit~~" p~,~,,~fi;;r fur !~whZl<m;:~ ~ni:l= :;s.b~T!fo~"~ l<!~oo f%,t" 

itru'f®tii;,ittl)y f:.\~i.i~m, t~~'<d ni,attn.w.::.'ut.\~. ~xt,~-r,<t f-or U>m. ~r5t t,i:.:doo trrat:,--ubk>'>.:.k ~~ ~ )/GP or .ill 'ti:u't:,-<o ~-stMt M 1~ 
Hm.t ctx~d m~K:it,hkx:t i) .~ VOtl er ~ ,/i; ... ~'<:i,) p~dz~t too n.irtnin# Op i~ ~h--1&'\.~cl ~s t\~~ qu~111~i:Mik.i$\ ~~ .... ~rn1tr-i~t:®' it~till 
f~ the >::tJ~,i;,n\ mae:robl~=k 

fot) n~M fa'~t Thl~ i~ a. 1-b:it fil~ \«:'tii;.h wi'l-;~n ~""=t ta ·r· irdk.~t'!% ttl~t n~ tt'..:<t) l@d 1L~ .. th~ J~~ld m"}:1,'iifdt-O t~ 1~1 
ht}~ t\~ l'¢~:::t\ttl'U¢k,1 ',./CJP i:::. 1:htc\ ik:¥1 fi~t:.1 k-i· ~ 1i<>t:~\i»~ it..'ti~i',tJ~ b·,,. !~ d;;;'i(;,e4bi t~'\.">l~\$c~}. tV!mri 1@ ll~kt fi t~t i~ ' - - - -- - - "'""1" .-,: ~ f" - ,!'." - - - - ;~l,: ... - - ' - ~ .............. . .. ,x. 
s~t to 'ff' ft /~'i:,'t.'>l!it@s ~hat Hm i.Xlttt.-.·,rn ffoiiti cf m~ r~oonstrt.~11.'z:l \/OP 11. tt~ fir:M fi~t,j §tl 1~ tl?5µl~)~tt 

~~-t:tr1i\'lfo,_..y~~tit~ .. Ji~1,-.Jl~g: lhk~ /$ .~ l--1:Ht ~1~ ,'::~\kh \'l1~n $.¢t to:) '·r ~:idk~te$ t't~ f;...\~~ <.1-f iiret"rwk• H~t'kt%i $,;.~;; 
tw ~1ten$-i;~1 Vt."t~. 

~rit£!_irnn5m~_mooo: Ttil i:1:, :a 2-M ei.""R.~ ',,1,foh signel$. the tr..;insn"iil:i,icn win~ nf th£: ~rit~ ab;~·:::t At \•i~~ 
ooi~~ !~y1l'r !N'tit!t:l;Ht!\ §fl~ t;t_)d~ ill 1~1 tl;) "{HOO~;'' tilOO~, V,m12n .;Ml ct..\~':ct ;M: {;jU&!1ty upd~1t pw.c~~ :M~ s~nt kY 
fr~ e.~i1re \-'~ien, csbjed l.3}~r, ihe r:.nde ii ~,e;! b the <·sbp.'nrR~ lllhen ~n eibjed pier:..e ~.sent,·~ ~ooe. is 5-'€'!: fo 
"pi~' t~<l'.£i. \Nh~n ~n u~<la::fo: pi~w i:s ~ng '~-Bnt_ th.e r~"'-B i;; ~i b ·~ '~~fa:" rr~d~. \N'h~n ,~!l :;:orit~ >Jb§:@.·d 
pi:~~~i ~nctqvtilty l1r,.¥11w ~\,'"'\.~i· tw t~ ~-~--r~nt VOP ~r~ ~t tt::.e ~~w ~ $~t t~ "~@~'' ff~'Xl~·. f~!e f.:l-<12 ~1\')'N$ 
the ,:Mferent spd:-E fra~smff tw~,·,t 
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Vt)fUJ~.1~nt Th~. l~ sm ung:i9f'l:Bd it'i'f{'O@r ,.,,,,itJi<ic:h !§t~i:Jfif.f:- th~ Jt$f~V..e \c\::ti~~ uf c~ra:rt tr) oo t~~'J fi:1f 1fWt§nHilt*1 
m~ n1~'0bbd: unffl up.iattd by ant $l®}$e~;uerit dq;.®"1t dhcy...m.rt, or :qimint.:~cak The length cl fui'fi fam:l !$. 
~#~in~ b) the v~W~ ~r th~ F>~t4t,i~et t,ii.i#i'i(jjtet.i;~sjtt. 'fl~ cli:,:{$llil i~isilt b $'.,.cib:;; '<'>'h'th t;i!i~·i~i th# ~b,~ty 
rofl*'a:S~'c'Jtatim ofqu:anfi~"'r ·v~l~~s worn 11:0 31 initap,s ii t · 

VOf'L~fr,h~_J1H~itUl this h, st ~n lITT!';!W'!~':l :n~ '.N1lcl'\: $plkifuM, lhi::· ;;'{;btt:hoo \'~LI~ ;of 1~ rdti<'lc~ ~!r.lia #Ein~ 
qu~it!~~r tci be iJ~.~1 ftw cl@cy1arits.in@ !11:'iIGrci:'.k),..% gr:cl}iR'.;;;.l>~ 3ltlh:3 · dat~ §n rlph~ er ~1:,;;ifa~I)' oot11porn~nz !=:s.1-·1.,2. 
The ~\"i'h~ ~~'<'!~ ~\,~"li:t;;?;iw G,~niwl ~m ~'~ ~h~n 1 .. 

viJJ\Je~,deJt~rn';§!f)i TMs i~ .l 3-bit \.ltw.~n-ed §nt•r t;§l<Jng \>~lU:e!!:> ii'm'!~ ·1 ~,1 Y; t'W ;:.~ue t)f .~ro is fat:ikt.ieri. lt is 
~J,;~<f 1\::1 d~'::is-iki:-:1 !".:<f mn%1n ,~~~'::~n-«; . 

:,;op_fltt:Offi:--:_t,~tk:~t~:td: Th~~ it, .. ,21 s-t:~t tms'ignoo i~'li£l~~ 'Wkinf:l 's~lu~:11 !rt.':f~ t) l; t!'® v~i.re ,;;.·f z~"t< ,:G R.itbkl•tl>&.'i. H 
h u~td i~ (~~xsdk~Q d f:M:lli!:'ln \!~.\~ltif:l!i. 

:,;op_ !!i.l~~pt; _ tt;'ltling_ typ~: 11\t~ i1 l l bit ftig 'Nriwh Sf:-\.<>r:;ifi£ls '1,tlfil!t\$:,~ irt~r ~~~P·~ d~c~it1g i5. tr.::, oo ·C~n~d l}tf: fct 
th~ t:.s:.~n~r1t P .. H, tir .S{G!\~~~}-\IOP. If \><:W m~:®, t),,•1tfa~ h~'> fa ~qrn~~ k) 't/. k1k~ :!\h~t~~ dfil;ixfit~J t~ t~nl~d t,ut 
-t31l':~t'>"'i~ kiw ~h~~, i~oodil'>~ kt ¢~ltitd ~t · " ·'" , · · · 

Corl~i d~fa iw the ln;,').,lf!ft ~,,~cn:1:ilc'l.~ cl t~ b.,"§.~tding, ,,~tangle cl a 'V-i)P ~1-& .. t im:rt~~1kiie}f f:d!c,;,v fae VOP 
htmfot\ 1tllk:<'Nt.~i 4/ ~ht f~l'ti~kilit~ t'i'i~R"#.'iki<*:t ki #1~ ~~<l;li'idiri>J rntt~"'!~lt h ~h~ ,t;z~":/\<¢,ry:1©:,~ t~~-·~·f,~ht t~Ap,, 
ootR:1,''fl $<:t~n l}ffl€f. Vl(re\1 p.Jd,;e~s $t!cJli ijl~.,:i.::i •tie· 'tf'.~'i~~i=WN roMo,,'iif:.g the t:::Qni<'en~~1ij! •~ft,·t-o"rig~~:, ~1;1p,4QvOOt!:t:.mi 
fMt,~n:sb.kx:!c,; ~<'l:n t'i-1~~·. 'Th~ i~it MB d t1n~ 1/d~t, P@~-:ibt i~ gu~1nmt~~i h:s 1mit~t!L~tth ~:Wf(~'lcl:~ th~, fasl fo18 ~)f th~ 
f.~§{,\,;,,1t~''' i<'l'.,,:"'t" ,,,~,-,,,;;,S :i!i'\ ~i-l,.. *'.Hi ~"'">.'1 ··~~«<( . . ' .. ~·-~':."" •. ·:-~ . • ",.4i:,.., :->- ~~_, .... f);~v,i:. .. ·~~ ~ .. P~•-·!>.." ,~li.,,. ... ~~. , ....... :,)!,...._,,_ .. 

load_Jl!:.a.di:w~rd_:!sih~'<)e'. Ths lg; .;s ~~,eobit rag ,,-.t!kh \:;.t1'.~'1 ~i kt T implies that foe Oiii:,-:k,'..s'.ISRi ·sh~~ cl the 
pi--e;,fr::;us W)P in frw sarnis; !a)~f fa. oopi~d ro 1h~ k:;r,,.,'Nd si~~~ il~ H1B ct-~rrmi: VOP an<l fu~ badk,,,-ar:d shapB cl the 
{'}ftT~'it vzw i$ ~m(1:e;,.:l 1ri:::rn the O~$~m. w~1~1 '!M~ il~ is ~et K~ \r, me h:.irw~lfti: ~'1~~ -of ttw pre';,'KJ~!~ V(:.\«> i~ 
~ifd 10 the f~-wa:::"d _:~w,pe o.f the !X~rarrt VOP and thf ooi:*'WJrci ~riipe ef the ~"e\;k~ii \/C~ ITT the ~itne lay~- i~ 
b:.;."'i~ ~ !b~ b~tkVia"d ~h~~ cl th~ {.'t.;ifti::·\:f'lt VOP. This ·i%at,i ~JtaI1 00 'f '-.-,h~tt (1) t~:$'6:iJtr::tJX\.~posi~ksn l~ 0 1' iiind 
'¥tip"~~z~w.,d c-t iM, r:ir~\<tN~'$ \lQP it, ih~, !§.ITT~~ !~y~f ~t 'C' tr {:2) ~~~ii,;9R~,~t{J<tm~pmi't\i;in ~ 'V tmd ~' ¢:{.ltl~rt \,'()? it 
:1f1~ fkii '\/OP fa:i th~ ~1~~1:E:nt ~a1~r~ 

W h~&th\o' hi,~ it '\t .1~1t1tJ ,.~1,~ ,:;i.\~t h,'!Jli:::r th~~ $ "bki&y" (~~~ ~~i~~ ~p~li~~ $ti,<'f<'ltii!iWh thoo th~ ~hig 
~'tid~ b~ i~i'ii:_; ''(f. '" '" ' ,w 

~:k)v,,m:1:_:shap~_width: This is s: tJ.~t 1ms}gn~d irlti!g~r 'i,,hit>.~ sp®~ifu~ th~ h~rizon~I ~ize, in 1=~xs~ t.mits, ct th~ 
fe(~1i::inQ!e th~t include,j 1he· bi::1clz,w.1r¢ ~h~1;;-e A .i~1\l Y~~A~ :~ ihfbkk~n. 

~:k)v"'rd:_:shap~_h~il:ght Thi,;, ~ a 13 .. bi~ tm~ign~ i::i,~r wN~-., cy;~dfu~ ·t,w '<~rM$ ,;iz£!, m pix~! uf::ru, of ths 
r~anfi:@ thl:lt im:.:!ud~~ ui~, l:la~k1laru ,Hiap~. fa, l~ro 't~u.~ :~ fc.,,'bldoon. 

b,,~ll,\yirj[j~,~~~'"'vectl:{:~!.Jll~."~~~tret 'H\$ k$c fi tl-~1 ~ign€~ ln~~r '>\'D1£;;ta ~1;;,e~w~, in ?i>1~l uni1~, tne, 
\>~"rr.-tk:,.~i ptsi\tk¥'. ~'!' tr~ kip: I~@ r-;<f t~~ r~'t~t¥ll~ ~~t 1i'\t~JuJe$ ire t~::%'Sit't' m1~~- n~~ ~ med fur ,:'!\~{l!)djnij and tor 
P,'t:turn: :e&~vq::<i::,s, tmn. 

t\.~di;\,,;:;wtL':>ih~~'{}: H'® d~>:~faw p~x:~~"" t'.lf !h~ b~tf'-"-''ffiti $l1a,,:o~ is tientmt.li: t-0 m -;'.!®-.<>;'Xllng p:o:::e$t ror the 
mk~'=' ~f ! /,/t'JP \',,ii$ bit~r;..- ~dy f~1(;,.,'1-~ ( \ikl.t-:fJ'_"~t~let~tJ*''f'r..;~=ha,ne ~ ''1 en 
k~~j f~'\.~~t"" ~h~"""''. 't'hi$ h .i ~)fi~~i1 t~i" ~Ai-~'1 '>'<'h@1 ;1.ct to '1' fo1~k~ thi3't th~ J\:~v,-,,;;d m":-iip~ ~ d~-o/.i\s:,j ks:>m ~, ~4\,x .,-.'".'<." . . ~ . . - . • .. 

lhe bi~~ir~,.~m. ':ihh ~1~J ~'®il t\e 't' %-her-1 P) b.~di<:91',:A.ft-;.t_¢ttpooffli0:1 is ·r aiid c,,;up_:::tl&tl oftheptevbu5 VCP in 
t1e: ·!;',fu":!1~ i~yer \$ tr or (2J t®i::tgrO:Wm"s;,-;;:1;..~~lon i'$ 'f and ttie c1,m~nt \>'OP is t':'!e first VO:P in ~h~ ruTe:tll !3')~. 

fon>Jtas(i_~h~_width: 'fhfa. ~ ~ 13-wi ur.~igr~,":d int~~r \'i<hich ~~rri~ the hi::riz.0<1l~i i~, in fii~cl ~mi5, of ft'se 
rnctI'it1gl:@ ti'l.l:lt itn~!Ud1% m,t tt.r;"'~d 1t1ii~. Ji,z~ro 'i.§/U~ i;. tom.i~n, 
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fo'Wij~'(1u~hti~3:t~4@trt Thi~ i'!l. a ·n~Nt un~l@r::~':l ll'lW:Qfr 1Nr~1 s::t»tiffBfl tht v0ttiG:.'li !f§~. §n t'.i<lxfl i.~ts:, r:it fhB 
re:::t~n;le· tl1~t bi::Ju~::'. th~ fl:.,':"w'~rd $1:13~, A zero .,,,alt.~ i::'. fad:.i6:fert 

fo'watd :ma~ h~r§Zf}ntrn t1le ~ti~ r~:: . This ti a \.,c:oH ~lg1~ ,tit€&.~r ~'d11~h :§:i~iw~., in P1K:ei uniti, 1tm 
oolmfltai ~ljon of trn; to,µ le:f/ cl t"le fs2ot-a.~!~ th:~t t1ci\..~$ ~ futw'$d $Mp.;;. Th$ l$Us~d for d$,.~""d":ing ~11 fut 
/'k'(::tUt=>tc t~'npd~li.<m. . . . 

f,xw.::t:.~43h~~-~rn~tt,ic.uip~illit_~',);f:; Thi::~ i~ <1: ·t$:bil ~%;!r~4 h~~r ~:;,bi."'~ ~Glf:i!;:~ in p~~! tinlk:t 1l~ 
V®i.~® ~ic~aiin it ~ lop ~fl d th.~ rettat1~!e tt~t i:rmfo~€$. thf ·kw~'i:-ant ifr~p~t Thl; ~ ti'~~1t for i:.te~:it:'fo1g and fur 
p,,~tun~ ~'1po~'lw1\ 

~"'"'~r¥.(J,.'»;~pt.-e(f Th~ ®~~dinij f»"';x~t$~ tif th« b~tl,,:'><-,'&'i'il ~-'-;,._~¢ k~ i.~i;tk:~i k:> H~ cltt<tclt~ •pt"Qt~4$ f>:% lf:,t: m,1,~z 
r..1:t §~VClP \',iilb blt1@y t.'fl!)' mooo ,)&1oo_ttt~ct_iay&_itl~~ = "1Ct} 

rd,,,$¢hee(Jzt:rcl~: ·n~ it ~ 2~lt '*'lt\w-i~i !f)t~tr '\,~\'hkh ~~'>tll~ t):t~clicl~;¥) f~l\\,~t'j;~~ t-ht;.k:,~t. k,y p, ~i'icl a :vc+~ 
in ~h>.:1.n:Qf,!ment lijyer "'-'1th f!t:%~')t m o~,~ rererence ij1~ 1ctm1ifi@ ti'/ re(J~yeck1 The rne@1:,.<:i~ d ij~iQ,.:;;.-ej 
\i,:~k®~ fa, st\~Jfo'§:d kl T'*.b,~ 7-n .vw Ti:lbl~ 7- '14. 

r~yThC __ m~ker:: Thi~ is ~ tiflijfY $<1nll@ c,t tit lf®t t~ ierc'~ f-ollG'>~~1 tv .;;a one '(} t:.£:)ti\.l tKltO tX:XK;J (lt:.itH·, r::.:)r :an !i, 
'd()P or ~ \/{)P w~r:f, -;/ri.<?s.')_cqes:,t)a1'ff:._~h:ape ha-g; it~ ,.,alue ''~fi..<;if".!,'_;·::in!{, fue f:f,~)\'l:C m;;srker :m 16 zen:ss 
fu1ki;,,~®<l fay~ tWl~ lht ~r-it#1 :t.Jf: thk, Jt~yt1¢ !t\~tt·t:r i~ 4.~~nd~~,t ,;)ti: th~ ,-..~h~« (/ w;.;p",tt.~z,JttW~'•;( fot .~. P,\>{)P 
or @ S{GMC'.IAl(W, m::d me !$}ler -;,,'&l,!e ot etth~ vr;w,Jl"'t~:Jor,{'ma >.:l.fi\i \'%": __ tco®:.Jl','*"-il;~,t.;;arn t;.w ~ 1:V'lOt> For.~ 
P-\'t)P ~,'zj ~. su:?i::\1C)-VCf', ih~ t'~}t:\t,"m'*ti~l' Ii (16+fol);'.f~} .:ro.rn$ kiHiiw~d ht '* ~)~:: for ~ ~-VOF\ tl'ki 

i'~~t)t_)nJiktt t$ i'1'!$.•:{'t$-H'-¢~::-,,cl«, '.1 :l} ~tf:i'.:>~ k'iiki\,-,,~d by~<¥:¢ !~ fo tt'{'f f,'Jt~nf ',•ii'\&i: i'~}t"itjtl~t'k~(Jtii®'~~ 11~\i i~ 
$,et lP ·tt, A re:~~<ni; ffKlfker $/:'!sl! 0:11ly Of,! ~s\.:i:1:et:l lmri:~·--d~te} ~t!for~ ~ mf*crotl~t ood .ij/fg~1 'iM1h ~ D}~, 

tn~i~k~--i;~'(Jiuntl:~:;r: Thi~ b ~ '.i-Mi~t:-l,z /~~1h :!;~~ ""'\\th k:n~h ~h-,~~r~ t ~~ti t4 bi~.. tt h'.J~it~$ -~ 
nmi;iooW:: m:~~ '<'1~t1in @ vt»''. T~, m~moo i:lf tne ~-09,.ert ~1:im~'-\\~"i:: in ij 1,/(W il'H::tl tee: .rem; Tre mfi\~..;.\~i<. 
nMm~ incr~e-s fro.::11 1.efi: t::J rght ~!'id ~'Tl tQp to ootta-·n. The l.lttt.al !~th !lf tte. ~"ie ~~mt~ ~n the. foti!l 
t1t1rr1oof d it'!£!!t..~4:ibtks it"i th£l VtJP calciJ!m'<l::Y.::l ~:\>Xitdhg t.~ Tiol~ 6-1'3, tt:e t.<R~ i'tr..tlt h :winp\t ~ Mt~iy 
f'¢t'~~%.~";:l:~tk:.ir, {J{ ~fut ~~~ta~b&:).~k f:l~'fl:~t. ff f(;ci:l-R~t-((.r~-;ch~k,t1..,t,<..\f,,~~~~ .. i~ ..ir;p~l: ~-~ ,~,. 1/:'!<f;> !i.n~h .~:f 
ma~:,:~k..-d:_mut'::t~r o:;;,d~ rsh~! oo d~t~~srih~'<d by .i\'l§ if ll~ otal nurnben:i m~~i:tikldfs h a V()P. in l$bf~ fh.Z,3 bE· 
®4is.@;i to {1\ii6,...'~·ttJii.'ljm:.'tJ.~Y@'.-->"t''ilit+ ·~ ffld BJ ' H·i<lM,"~~::Ut'J<'ffl:JidgN+ t5}{N}. 

l~g:th Q:f ~¥:.f:Qib!Q.-;;:;t, __ mm.1~ ~ooe fti;~_)tii~th+tsl;ltBl .,,. 
tWot)~hes"9ht;<!',1:5).t16) 

4 

;,,,.,, ................................................................................................................................................................................................................................................................................................................................................................................................................ ~---------------: 
$ 

12 
~q , ..... 
l4 

···.· ,::.:··.::~:: 
·.·: ~\~! ;~~ .. ~~ *t~\{tt~~~r 
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,qMint....:!(}alii:!; ·To:._% i!> g~ t~""lsi-gn@;.i i~_e,g~ ·whtih $.fW(,lf~ t~e ,~t'-$z~h1Jf, ,:.,1!t~ f:'.lf :;:r~mm 1o •tiB: l;f!iet1 f.-Gf' ri~t'Bn1l?ing 
n~ ~nau'D.t:i!:X;k (:\f 'the, ',,'ltW{::, ~ack~t tmrn 4>'t.'W~d by ~n'.§ ~lli%·eqlient dqmnt The ~t:1<Jth d th~ fotd i8 s.~if!ei hy 
1h~ .:~le;.~ i;H1~ i,"'#t;$:t1~t~- ,;;ii,.,;;i;:n(J,,r~,~~~~ii, 'fh~ -~~fai::wH &~9Ws: i~ t"'hil~, 

heam~t_¢·~trn$it;;i'L~®~: Tot$ l~ a ~~if-~· whloh "Nhm set to 't' lr:dic~e's, fu$ tre$~!1\.~ Qf $O'dii~"lai fi:ekls, im fne. 
~~iet \t;,<'~!'l: h~~:._~rt .. ~'ii!:>i:on_.s.:.:,tu::~ i~ ":,cet b T, motWrUim~_bffi~. \,t~\ ... Iim~_i1R"'l'~"f:>~Mt ~M \<np_eoo~.J:t,t,-~ 
, , · ·l·,,, i::, ,,,·A <i ';,. si;_;, ,Jhl ,,_ . ,;,,1,, -i > ,s ,. :If, ··,i . ,s;.,· ·;~t- •! :·· ·, ,,,,,_ ,:· .• ~-,,. ~ .,,-.·! ," ',i,'''<6 ·;:,,,., ·«-ia,; :i:~j.,>l aie-a,~i;. .. ~,.i; ... ,,;.iet':i ~)\Hf:<}~@(~ p~!';~!.11@~"-'el. !~ ~ill~•.,_.t~;J&'.:..,: ~W.fj;::;iape IS fit'.:!~ ffl"O;;x<'ifl-:}Jia.t' ,>·ur" ~m;§i:':""'~ !"",·t-1~-

~~t:>tt hr the~ ~h~t:< cit::,;;:~::li~'.!Q JVrw.....:Y,itlh""i, v~jm'lgh( \'~ ..... }':C!':i~•nt,:i •• ts'l:i;u~p.~t~IJ~f '.•'0.L\'~it!GilUJKjl·Pll~i,,~t.1"l.·~t 
ehang£!: .. J};)r( .. t~.-dl$able a~ vop_$:.~ap~:_:~'1qi:11_L~~) a:f-$ a!$o P~1*nt ff :i,,id~"\_ooj~cUgs)'et_$a~ iis not 
~'.bit~ry \~)1f, in~'@~/JC~',{(UW- iS: -~!W ~ei,:=mL rlJ:\°'il)e?,ns:.~-:e, ii llw \<\)f:\_;W(filn;;Lt1.Pe ~ ~ll~l to :e~hir <'I• f'-'; :S (:if 8 
\/OP. fof.!· iilf{'Ui."'.<{:lrfatl'", fr:&if.e:~ ~~ ~l!'i.!:") rn~~~1 ,Mhtifut11:.~iy, if tne ,-:,mT,,nt \/DP i~ ~I) .S(f;t,;ll'::.\-,VOP, 
$,¢iit~ __ t'.aj~t>~'i'O it h¢\J:i.:tm.t Ar11 if f~'l\1¢M(J~';'tK:~l.,i1iK:~}i<lP"_¢,,,~~¢ it t(~~im ki: ~1%'i, 1'13f/;_Jt®,,,-st$:.~.J~(.t>;";lh!/p,~ ·~ 
•~so ix~~~ri .. 

l~~jh·fr..)~)it,),4t: Th¢ \:t~k)¢ pf lhli t"tl@"Rlf ff~ti ((;; M:1 ~- 1 \Nf\@'!, th¢ vm1;,;~'l:i :;:_:;f ®k~,wcl,tJhr ~i'id ~""!; D<>T 4-,~®1tit~¢f 
:f(r-r ~umtijnt:..i:? *~f~:J t~hr,:,:i:rs'lt;™-~ hdk~~l~ t~ u~ge of th~ kitht t)(; '>/t'C$. ~k:..<:\•m 1n r~ e.,H, 1°'ijb{e- tk1~1 t.:;~, ihe 
~todkit1 oi it1tr~ DC tooffici~11~. O~t\~&%~.-- tht \•~k~~ d tMs t:~ ~ sci io 0. 

mt.~foin 1mir~.e.r.:. 'fhm 1$ * ,f'?.,-bH tift..~fY ~1nng ',1 tn 1 O(KW OtX¥1 Ot1t)1". lt •is i:inlt pr~~~nl ,Ntien trie 
d~t,;j!.J:?iMfa),,~i il~g ·~ ~~t tP 'f.ln t~ d~ii ~rn.n;"if:'[ mC!-t~, ~ motiorun~rk~ i~ irf'iffi~d ~~r the motbri data 
{rtk'"lf ~0 th~ t~\i<';iUi:¢ ~.)-t~} Tht n~}..%f\Jtmtktr ,~ l~11:ti#~""i fi¢f!c lh~ iti{:itlwi d~~ ~n~ i)t1~b/¢<t tt'~ d~@:ia;itt 1t, 
d~t~n-;::i~ when aii it~ nK1tbn &~RY~rM~1w1, hj~ t~1 r~~l\11:;';d :s:::off~~!.lt 

4.~m~r~r:: Tt,~ ~~ s HJ bi bin~f sfa~ '11 a 1011 OC!.:.,"'D GlA;"'Q 0001', It is ~r.;;oont ·,vhen 1lm ,fa,'ia_s;;~rfr!k!ned flag 
Ii.; t~t §.o ' l ' . It i:~ l~!:td f:t."ll' i-"i'OF1. lt1 th~ rofa1 ~'.'lltkmin£ rm;,'d~, ;:-l dt;_:tn~t.~ ~ itl~t%tl t1t::< m~ Mstf~rn Jib.~ m~ 
nw:i;ipi:;, di:lt@:."<St ~~nd dc.: da:i.'i! but bf:i\xe fu~ ,;,~cu:i,f:,i fl~ ~i re'T!,~4~~ h:ixi\we irsf:;;1rngfoxi. 

:,;op td: Tt~ii.; tn<li:>t~~$ 1h~ §D of VOP \th~tl is. i~t::m'l:~tltOO bv 1 ',<.tltnt'i.<~f J• VO? i~ tm:t:i:.~. Al~ "ff VilliL~ :& 
$\ir,~~ in vw kl kl 0:;~- 1t) tir~-f~nt th~ ~i°\'llt: mirtu ,mi1ui~W\ 1'bt, tilt i~f•''::-lh d wo:t> ki I$ ttw :fu·•niik.r vilu~ ~r •= . . . . = . .. . • ~-
bet:Nee;-1 (the ~"'t~h C$ \<(%.'$ __ Jirnttt_~f"$t)1~tlH ,;.- J ~'Xi ti 

v-01:Ud.J-oir_pn~diclion_kidk~tion: 'Tifa h ~ m,~-:tit fatg v;,tlkh tndi~::!lte~- t~e axis~w:ee ,:t' ITTEi' fo§nwing 
"'>.>up"J:!Jt.''(J.'lffilrlkbw-) folilcl'.. 

tt ;,,,~)t(Jti(J:W®:ik:~bii dt.~ fifil ®ihk 
t: v~""':_}:l _f:ar_prF.d&l3tbn oo~ -exist 

vop"hlJfi(J»~dki:1-0t\: Thi~ itdk:a1~t 1fw v~Jd ot t~ VCJP- c;~,fo;::;h i~ uu,i,cl @~ the r4~&~ \/{)P lJf 1rl$ <le<.:oo:lin.g 
m' ~12- ~41too~ Vt)P t:w \•~,:;i P;,wkt.t \i\ll~ri w~m *itMI ~:,,:Ms, ili1l refer-a!n.ce· V<Y? shall ~- ~~ood v1ith ince hdi~tet! 
;i:~1~, 'f'ti~ VOP' 's-.h,.\.:h I~ iw.·f,d k~- pr!'.;,!Jk:tkin m~y b~ d~~1cg~:1 ce!t'CtWtiing t-o ~t~ t.i~'\~V~t~ ctmnnei tr1~~~~,. tr Hi!$ 
ti,~~ ®ti~ twt ®>:itt. lli~ troVtfut. '>,/OP is tl~d kit Pi"i:iili"hni'\. fil' ~u MR.~ in §}.~ \A}P '.'i!' 'V~"l: P;.l:{~),:·t ,lf~ f;(),.'lf,!c'""i fo 
!r1~rn Mtl . . 

"Ih* ;~~tm,,ri!k: nf sil :r,,~~}p~,~~i:l} e~tirn;;.,tbn p,,w~:;:nll;J,forn ls ~h.rl§1;.;..,,,,i ~l th.-;- \>'G =»'fl~t~!-!. 1~¥-1.i. DCEC,S v.w~i;,M~c;: r'¢§~rsk»·-.<.ir~t 

% 'i~S:-'ll!N~. Th,~ ~i:dt~sl % \·tAi~,,. h~t:.-~) t~f..~~n (Xlfl\<'m't,:~d t<~a Lil: ·wi:r,Ji;:, jy n::,,m1~ilr~,rtirwd~, 25tl. ro m~rh a bR Wi,~-.:f ·*' 
t)inmy -~ 1$ Ul4%m Kl pH,ht:-,::m ·im~P: ~";..()i:,i"o,':; ~li',#li~i(lH {L~ {l\~ .,, VU(~,l(J(J(I ~ ·, i>'-'St~\;t, ;,: · 1 i ·; ":l l fl-~. ;;i:nd {~ (:t<ii•,H,f~lf>:.)ii,'iili'.l,i 

t~Ofl.,!t"Th.'::i~d ~JU.f:l k} tit),:;)\ Thi§: biN'§.tV 'ODWOi'JtX.r :'jlrJ~m ~- ~ brbl:i(futl v~il~'L Tht~: !)r~v.i:mt,1m~J~<;H' O:S*.fJf(~~:~l.o!S~d in lh(}lt' 
~bBt~uM ;iiAltl it mi~ (is:;.-oc.s .. _:<k:.J\ts t~f,Ht-wt-0.r t,_t{ii'<:h' • .r~>td ~$ ~i 4 l)it Th"'Ori.:f 

~'r§i~~~tm: 8 M num~r r,~prnset1:ing ~e % ot tirnin~n{~ a:1d .rhr>:.1r1!ntl:"1t~f! lik..:j,:"§. :asi~ opi-qlm t'-OOit~~l 
~wt:"$ an trn 1ot~l ntS:i1b$' of oi,)-.,'i;$ fti00n$rig N,ct:$gl~,\ 

d~i~ura"~arent 8 mi t'ti:r~\ta represent\ng lhe '>i of ii.lmi,ance and chroF1ifta)'~ ~ws. 1;.isfr1g l:ran:~~&enl 
~odh1i! rrn~~jt i;:;.;,1 the k.1:~~ nurnL~' , .. :l bc--;;::~.~ (tx.\.1r~ik~ r~~t~niw}-

dceos.)ntr~:...,(::at: 8 hit nu:rrba repte$en'ling !he ·% of ~1rn~1ance ~n:d •chrorohanc-e b!os::ls usi~ ~n~raCA£ i::o:!ia;g 
t~~ o~ thi, rol>~l ni:...~·nl~ ,of l:ol~R'"$ (b::;i:...~n&ng ~~dmgl~s. 
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dil:-:et..'.:.:~jn!tc.s:..~e fl ~)l ~1t~f~· r~r~s~m11ro th~ % fl{ itinih~~<w ~nd 0hmr1imtH~ ~ln:":J(~ic usirl© ~nre,.~(:::M5 (t.*'.J!t1f! 
rngrj~ ~n the· t~ ~':l@~her cl bh~$ (twt.nd~ t'e,;:;:t~nge\ · 

dWt..'.:.:'SJ1:0 Ufihim 8 bit rn..irrt.ier rn~~esenting tme %, ct b.Jrninmi-;::~ itw:l ohmrrn~anm b!;}t~kt tJsilg no tixt:jw. 
cdlf%! moos· ·ttl tn~ tof.1!= numper of bkw.;$ {noun;jlh{;l ~""'~g!;i;k 

d~c:s_l!pS<i¥cytirig: B: M nu)11001 rn-pre-s:S!nihg tn~ \\ of iurdna~c~ and c'hr,:),~1ii:an~ bb·i:~,; 'i,*iich n:aoo 
~nWl!Pf! ft9,'l'~ 44~ lc.< ,$,,P bkid\ ,;l~rn~ti~\w:~ i:;ws lti~· k,.i{,;l! /lUJ,;t~f ,,:sf bl;,,'<;ll;!)' (l~.:mr~ir-19 t~c.4.~!'~!e} 

d~C'$jnirs:;....tl0f..':h: B N: n~mbi& ~"Y~S:;"\"'ltlr:g the % of iwrii~n~ and ch·orm,'l~"'.:::e Jritra qr !ntr?"'"O ~doo 
b:.~ek~ on, Ih,,,. 'ht.,~:I. NJ!'rt.\~r ,-~' hk.<ik~. (h•.1>:mdh,,J ~·~~,fa~;!~} 

deec-~.J1~t::eoo$1. __ bkici~,: @ ti4 ~im~ fl;:flf~~en:ttnQ in? % m ltm11n@~.e ~n:::i ct1rGfl'1!m$:~~ Ntm (:>:x.1~ct ~"~$ 
mt~ fofal ~"n1~· d M::id<:s {oo.-:;_mdin>J rei:-fa,,'>gl.e}. 

deec-~ .. ,dd,~Ji'.f;l~s; 1l Pi~ mun~r represenq 'it'~ % ·0:i t:1:e ml!rnrer ot t:X:T {A~'i1*ni;i on t"l~ f.!:lij;11;imw* rt . .n1ber qf:' 
eoe,4idenfa. {cDl.~d bl,nr:ks}. 

dc~s.,_tlct_~H,~ttl: 5 tH: nun1oor fijt~§~"1:1ing ·~ '~; of tl~ nuti\b·~t tf L1Crnx1 t.tt tl~ truk.Kimum r;m-noor ©f L'\CT:El:.:-l 
(~~i)di:t.d l:'.<l(,tK::'iJ 

dc~Jtiter4v_Jiioek~: .$ .btt rwrm.mr r~ri.r@im1tt1~l ®h~ % t}f !l.itnlnanc~ arn.t thn~ttn..®~e lnt&4V oc.ttitn:1 ~"':.~-$ tti 
t~~ §(;f:~l ~);}is':1::\'W d b!l){:Jk~ {~)l~!'idii'1@ rnd:~~!~) 

d~~.--~m {,~~\>M~,:_:i Prw~N~ ~,~~}; a b-it mm1~r t:~pi'iei!.tmfint the %- ,af ·~~ mmh-er d !umi~t-~ b!n~f:; 
J:.fedkt-ed ,.,~l~ ,,\PM on t',e tD,.~\ rn:ft,1t~ cl h.\c.'\..~s f~- vcw (~r:-tincilng !E$t~"'Ql e) , 

d~~.Jl~ {Nzy;111~ Pl:OOi(,ti~n: fl.~-m~}; a bit ~'TI~r feJf®!Mntircy tre ttl orif lumm&nre W)'.f riW&:riinfti'Ce b!C{~(~, 
J:.fedkt-ed t~l~ ~JPlM ~-, the fotal nurnber of i=uminru1~e :;11nd cJ)nir~J!f~)l::::,;· ~~~l>i;~ for VCif\j:ii.:.~nijfng ~~iJtolJ~le); 

dOOUi.Jm-w,,.mk,Jn:t.,;tl a bit n~rn!>~ m~~&1:tm1 ·~ '% m it.:m1hJ~f'll':~ and chr~1:linaJte rredtted blo1ks un ·~.~. 
t,z.\t.¥ nwn~t ~r b.-~tt~ for VOP {t~\·w,Jir~ m>tt.wt~!~}. 

dcec$_hsWp,el2:: 8 M num~r repfe;Senting the % of l~irrlnm':t,l't m'1rf enrm1§1wric:e Nofks :Jt¥h'::kiezj tiy a ri;silf.-Jwi 
;lt"©t..~· ,pfl ::>r'lti ¢lh'®11ik:.r; {IK.1rft<::t1)1~1 (it vt~il~~l} t¥i W'i$: ®eyliwrn~· ot bt;<1;\~ (Pt~.mclriw ~ct&ml!!§\ 

dcec$_hsWp,el4: 8 M num~r repfe;Senting the% of l~irrin&~~ &"'Id ~hn:.mirnsn(it:: h'{s:dt~ ,~r,zii~w by~. h,'ll!f:·µti! 
,.~or on tw:;:i, dirnmwk,,is 1hoozi.:irrt~l and \'~i:ical} oo fueo tda! rn,in.h;er ci' I:}.~!,;$ (b1.,"<Lrt:dlt:~ te,,..i<;1:~~}. 

dt,:!W;~~~t:'!:·l~nml~t~un(,.Jr t hlf tKirt~~~t JlliM'%Nikny m~ %, d i~imhi:1s::.~ ~.,,ri i::'hmrr1imn~':* in~rrx)~i:,,,,r\ hb'.,l"" in 
%1 cf t~ fct~I n,~mber ,nf b!C~$ for \iOP (PbL~dM;i: t$d;~n,g.e~. 

d~c:s, .. sadct: f} bit nmd:ier ffltll*S~ilfa~ tha % o,' hJmin~1w~, m,d i;;bn:mjna,n}a l\k)i:;{..;,;; o:.:ded !Hi~"ll SADCf 1°nod~ ~-i 

~t ,of ~h) k'i:fli t\Jmb0.r d bft)Jki!i 1bt \'OP [b~)Lt)(ll/~ n~d~i'@~l 

d~c1u-:ruirte;pet S bit number ~,~nxe:senting the %; d' kimio~~-,e ~nd :tJ·rt:im:tim·~~ t~cl<:s pre<lided using 
~arter,p.ei ;.•e,"'l:Or~ ~n '\, Of ®c<e 1i::,t~1 nt..~~ ~t blo,,...~;:s ·!Of: V9r' {lX)ur.;oiny ~-q~ng!e}. 
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\•idro_.Jit3t:\~~:i:~'itn:......~'m~"1J1~~4et\j-Tt~i$ .;fat~ ~tn.®tm~, ({'>fltRiA~ J vM:ei::~ rtt3tW l~'!l@: m IMlme'il~ted he.~~· forn1,~t 
('),,,rt:.<lfr;, '.i:l!h~'l:! d:' ~<!,~~ .. t.~r~ ,;,§)i§ ,k~v.;, r,rc.,.~d~:fin."°"-§ ""~- ifi'.t~-;:,i ,;~~Ul'!-"'i• f,::ir ::.:m~<iilr~'\, .... (~t1'~~'''/'il'L'<'~mfj;:~.;:&:l~:r. di:~ 
10 tne fanitei ca;raooity ¢' s~n.alin:g lnfe{na1loi ijn he :s10.i hea~r tirrncat The~ p.w.ametera ha\•ing ff.;.;:ect v.aues. 
~t¢. ~rtU'~·"n iii t ~Is.~ fiZ-t. 

• '/i-di::oi:) r:;.:t,}i;;d l$v,er :$.h:i•r,ri 'riiid~tqut~r" 

o!~''l::G __ ;diJ~<!'lbf$ t 

~ ~1t)t e tt~l {t ~ 
~ ..... ~ ................................................ ' ................................................................................................................................................ ~ 

~ ~~h~t .... J1fft~" ........ ~P~x-s~a a ~ 
~ ;-;: , .... ~" '-....... ":, "';..; ··-~ ;:;. "i:.. ..,, ~ ~A,1~h~, .. J.,tM'l~,M,:3 , 

t~rnPQ:!l'.ijUr~t~r~ee: lhi~ i~ ~, ;$,t;\i!. nt~r:,~f,,,'inrch C.1l"l· ni.we 2$t) ~"}.ififu!~ ~\~\.~e~, t1: /$ t=mnred by lmr~~-1:1ing it~ 
'VI!1h">?.! lr:i the ~:?.!iios:t~l1, tr~n~I11/~j \•ro~a__plane:_::,~,i:~h_W!Grt_he;;ine§"l) by ~ plus fue miITT1he.r of n,;m-.-trm,~mihed 
t:<::'t:01~1,~,t {~t itJC'm::\qQi.1,1 H~J ~f:,~ th~ P,,'\.'"HiKl4'$ly lrnnirt)ttetl j..<sis;,l.l..¥~, T~ ~t\1i'Wt)~ti~ i~ r,-~d,:>,~~it~ ,,,.,'ii.fl K:~~ty t~ tfght 
LSe~, 

-q~i(/~:(tre.~nJndh:.:~m: l~\i$ b, ~ hi:¥.>'l~ri t!~11,~d lh~ bjk~'l~$ tk~t lh~ upp¢r ~r~d kY#el' h~if <:)~ th~ ~~~%'!ded 
~iur:e: :i).._~Jld ~~ dtp.Z~y~~= r"~e by ~kt~. Thi$ bit ~'5. no dr~ct -etres..-:t oo ~ ~""~(idt1Q or d$;:;:~ng ~· tre 'i:'4~$ pl~n~., 

t'kl~4~t1:\,~(;~tn~l~"' lttclJ¢~t~r 1'N:1l * ~ b,~l.t~r.. ,$~n~l f,~t inzf(,~~'$ t~t fa~ vlcl~ (s~r1t~f!t ,~ ~he \lt)}1' ks 1;::;'l..~~ed 
m. ~ r~~f~$~nt~tl0;:~ 1'rcrn ij ~tJm~l':f ~1~·-r~ or grMM: ~~~~Klfaxi, a~ ~~,{$~ to ~ \•iew ¢' n~t;)ral vldei.,1 
0..')..~~entt TN~ rut h;;IBi fu') cit-er.1 -effect rm :!he eMm:i:in,;} rx d:eer.dmi of ~he v&i:ei:1 ~l~"l"le, 

t!JltJ1tttffl"~,,tr~it.,,ft:1:re~~:: lhm !$ ~ Pt..1:!.,i~~~ cs:igM! t~1 ir0~~'\e~ th~t r-e-$.vn-ir,iton ~1 ($~p§~y ur,d~1~$ &,1:l~M l~ 
.a-~:fa,<;;i;ted if ·the di~1.::i:1y 8:f t,~ :/d,aD ,x:nter:t h:sIB t~n ·trc~'l dne t,_] et·rors .. p..~:bket !nss:.:P.:-s,. ,nr f,,_3r ~c>."'ne ether re~11n 
:S.,JBh ~s tl'w r~~wt ,o:f a ~;{kn:,al slgnat Th:~ hn has ~ ckocd ~ff~ct on ih~ ~ncooh1 er d~oorl~n,;J cf ~h~ vi<l~ ~~'l~. 

·.·.·.·<·:<.>. 
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S.:(,\IT~-Lf~Tt.1$: 1his i?§ <:'11'1 Jn6ii::;.ij{b-,"'1 {l Hw wi.>tth .~nq hd@ht 0f ~'l~ 1~t~';g1.faw \ir:rer t)!@1e: mfl{:f'B<&'l!A<-% ~t 1hB 
\•kwo .. Jill:r~_,.\ifu_$h,mi, .. Jie~der.. n~ me~nhg cf ihfa nek: is ~how,'<i in T~ble $:25, Ea"@') o! ihc:.$e &'linJ~ formmi. 
h~ th~ :e;,;i{s~ '/t)P ~lb~ i.m:;,;~tn:i::n( 1~,~jh.i:\i;;sti '>,,+,.Mi i;;;; e:qui t~ 3Cll00i"l :J.Dt i~pf.'ti.:'.~lii1J#t;:ty Z'~J,7) H.t i:ii~ th~ ~$rn~ 
wt!tn:ha,~M pkei• :¢$pe,t rauo {288f~:J:{ffi.2/4\ ,;11tlich 't!quals 12:n n rclath,~'y J:}ti~11i rn!nba,:s and \:,,hi,~ti ctsf.n:e:s .a 
Cf pio::Wf.t isiS Mi!Ving ~ >Nidlh:hti@M ph:::Mt~ i8p.er.t rah::, ot 4:3. 

'~U.f'C:>!!: ftloJ·n'Blt : ..... ··,..,.,. ....... . 

•,tih.t.~ 
i!knin::.:ie; Fmmitlt lo':Jp_wlitHli !ri.te~ning ..... . 

. .. 

• rn$~f\'#O • n,,~#fV;,J:j 
.······················ ··········,.··· 
\ f~$:~~r\~}'{°'.! ~~~~~~·~~~d 

r1~~:t1""'~:)lu~-
1t~p 

tiidUin:'_ittooiih:t.J~: Th:i:; hit indcajes fr:~ "'0c--:s_0,.'"Riino3:tP~ V..fh~"< eqt1,td b iE!\1:. he fQ!t.,/t:ls.itla.J1t1e is "t, 
&'tt \.·Awn ~mH-0,:.ffi,.the\i'-OP~ctwin{UYPtfa"P\ .. 

fou:r.,,~$eNew,,,~%Ubit.s'. 'This 1$ a fWr0 h'! ~cl C'Oll~aimg Ms ;-;;,h'<th .,;If:$ f5'Ef\~ pr ft.~1;..~ce !;;,'$;€ silhn E:$'$!1 'itl 
zero,. 

~k lhlE I~ ~ st1q~ bit: 'driith, Yih~t\ ~Ufill }:j t~'W, itX~it;,a't~~ 1~ :tf~~',,"',fu 01.~. btt~ cl p~Uj::JJ tla~131 kJk;r;,,.'h>g 1~ ~j 

l~t 

p$UP{f l'h\':; t$ <i!:!1 ~~ht bt field wh0h !$a {:lfe:;,:;._~t wh,~'l pf!: .~ o?,s.11,Jl;!I b Oflf· Tt:-e p$( f P$VPP ~Tl~h,,."!:ni~rn pn.1.,•idi;;~ 
f.t~ ·~ i~.~r\,~:l ft'*-tt~ ti I~h-w ~§kf·4~ ~h~ t~~tini~'ll') ~f h~tkw&,:i-tc-tt1p~~lM~, d:%11~ l~ t~ .)t:kfud fQ l~ l:iit~V~&'!'!-. 
t1'*(~~'.S ~!wH ij,:z~:fl i.~rn:I diit:&.d pc~u;w wt~n t~-i i~ '*q,m:\ .1P ;;,in~., ;,<;,{\h rn:i ~~;;::t or, th'!; d~ftX*~ ,,A ti~ ~oiGeK) 
d~~- lht~ twj a,'t<:l i::~upp, o:.Ytl~n~1k~'1 ~ tr'!131'l ~. ~~~1~6 if J:lf~~tt lh~ fil.\~H:y frw an <fu'1'~ to add t@ ~td 
~llf<P t,-;io ~ !hlittt,...~'\"«f., ii r1,t~v~d f<:::f &.4~at~ t~~, 

g<ili_m1~r Tr:fa ~ .~ fo•e:,tit nwrl~r '~,Nt::h k'!rlk:~-t~~ tw l~~tkwi {:<f 1;,,i..~p 4~k~ wt~m the: vk'k-.,,,-. pl~ni;;· A gr,qp of 
l::>-\}t*~ (~ t~{Y~) ~~"'l1wm ~ rwm~"'f ti m~t®k<<:-1{.$ •i.!'i f~~1~t $:1,~~~\it1; .i:;inj& ,~,t~'iin tM p~t~rn, for .ll; \;li'·'~'?'i 
W,Jb,J1i .. 1mt,er, t!~ (106 ,.::i.:m1~irw t~ rw1~\J~~~(:tc:_:¢.)~:.::id{~\J~("\fi'.I mm:~\:ihkxt.*i st~rik'Q ;,1\'111 mm~~bkxJ,J'l:i..f.~'\b:(,:r x0: 

gi:lbj\l..ilW~"l" ,. !'il.iti(,it\~1::..tubk.~1,JMt".~;Jh. Th~ !)bb,J1i.!l'rit\®i ta.t: ~ithM •Im fll:lad ~~ti tll~ bils%":aMi df it'\~~t'f'OO ntitii 
th~ ~~tt~i {.~f t'i')ij~N,"!t;ik}~k d1~t.01~ ~.~ ~Jit.'.;:'N'11 irl 1h~ $Y~H;'!~ ~'1~dt*t;it) t,'<t.~~~;jr\-~m~, 

m:w!'1ui9h$_i•:n_~p: Thi~~ •i$ the ~@1%~r of CKh~ in faf· v~-v ·ni$ p~rii!n,iel:~r •i$. di;;rh~d fr@n t~ $OtK~e_fa.)f:m<i!:i ~ 
SF-ll:!Wri ~1: fob!~ 6:-.2:& 

~mJ-~'.:<i~ri:): Thl~ k~ ;i ~'.i>'fr ~ml~bing ~ fo,fd ~~m,~r {if n,l;!~,~~k"l4$ Jr: the \,'OP \lVhioh :r:i,!..~m'*'locli::!'i '<~tikh 
h~l~){§ ft~~-.,;~¢,\ (il(~~ <tl~tl ~ ($~rith%:d by ;ci:iJ''t%,·t1!t-®' ~-'k1 t.~~r\Jt1~«rni::>,hX*tJ~\S~-t1l:i, 

goo:_rei)•n,_~'li,.m~; Thi$ i~ ~ fi);~i fe:.'1'glh ~)'.~ of t7 tit~ h~ving lhi:, 1.-~~be 'OQX, Ol.100 O)lK'i OOC,.? r ,':<:t\dj rn~y 
~ianally be irm:erb--<l Ei1 t!;;B he;;dn,4ihg d ~i::ih g-0tt_J:,;i-y~r{\ Jti,. purJ:KiSf: is ID S>'::tVEi a~ a type ct re.~y,'icl1roniza~m 
ffti;:Jr\,;:er h' tH@ f:~(~'ltTY in itl~ tff$:1r*"&.1\ Tl~ ')}Pll__J¥;:·$y~_Jll$.l'kl:.!f @Ire::;; m~y (~~nd WKl\lhi} t~ ~?A~ @)'£,1)!:;(:.1 by 
ir::'$i;;ri:hg ~~?c fo ~l.-'ef1 ~r,r1,v~llf-~i bim !r,: f:h'l;! bi5't~a~11~1~t pior fo ~e g_~~,_r~}<nt_:i~wk~· h Pi'\~ fo l)..f;ih)ir, bytf: 
i11li@lw~1m-l'l Th~ !}l,'it:i'.,}~~Wiit}t~~fu1~' th~I! •n~t t~, t:i:r~oor1~ \Ji ~"i tk.M (;z:Hr:l {ft~ ,.:,,,t'lith ~~\Jit~t11l:_i,u "' t)} 

gPb:_~w~; Th/$ i~ .;j:i fui~,b:tt r:::wd:~r wt;,.\,h fa,;:;lh~=re~ ""Nth t)OB i;;1 bf;lng ~xzx~~~i:;-ct in: ~ec \/OP, ~t~ w~ltJ~ rn~y 
eith~r bf: roo1':i fufo,'irig a ~....fu:_m~ync'-m:;;i,_-4.~r er ~y be infi.."\iT~d frc<in lf~ pr~<l"EiS~ of maa-ool~"i< de,mding:. All 
1;:,~)B.:'S \;:ihJU $.;':it,'<;:'.*r in w~ Mt?:>tice~ffi i;if ce~(~ti v!i:J*"':;:o __ JJlijn~._,.wW1"~(;::!'W.~'t.)1em...~{f @!'W.1 -Wt;e ()()a_o,; ·~t~t ip;~~~ h ~ 
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,iridl'.t ht~:ff~itlJ z:1g,:fe?· in th,e. ~~~n~,fwi1 ~n (::i1hw \<:i'{r,ii. :f ~ w~t.3lt?11lwr is r~@j ff:CTn !?H? rtt:§:~l'f.\lm aftw a 
~b_r~;vne ... .r~tmker,. its 'i3k~t n:il~t ~· tm. 8~11e :§:l:~ ~h~vah~ ih-:.!l 'A-ould h~wi be:en: nren~ti ki ~ht ab::."'flnt,--e of the 
~b,.,J~i,qt1,;;;3ti;jsik~1, 

g~Jr~s)d; Th$i is $. t.;,'G bit ~ld \t'hth ~ ili~d«;t t~ rnlp 4e:1trnih"'e \'>',1e~net t'1e da,t~ foWt,iirg a. 
~bJ~i?./MJ!'n~ik@,'j~ti oo t,s.~d h, ~!',.~; hw #h~:ii th~\lOP !k~d~1 ti' the tkf~t,_rfan*-';..:,\A'&u,MtL..t~oowo ri~~i 
""-<:<e,/.:;• ;(&<:.•~· I NS-t· ,.,.,~i..,, "'''">':'6.l« ,~~ .'~'-<>.t '"'"'-'!""- ·~o<. §•'C<•"·""' '>'",~>•.:> ;.,_ "''''-"'":;· <'·<'\A h.;:,~&_,,., ... "f .n,,.,:. .f·l"·f<O.». ~:ko:1'&' ·li"""H 10!§ .. ~~'-''!.::....,.!:•o@S><>,=l\,! ~.,,,..,,. !:,,o:,i,c;, !,!,:;:, ~"""'"' Hl<«<e« ~~ »·~'-'"!J ~,~_.,,...~ >m»i<..f<:« (..( , .~·:'<e'<i'.H 

vi<lrn-pl~n~~•"'it:'L:fil"lot\ ... h~lll,k,r{} t-;.\:w*-;,,,V@t, if :sn)' fidd :!llmong }"1~ ~it...,~r~@'\_i@.'lk~~r or 
®~lm~L¢!'11$'a_Jnclk.at.« .or fl..@fatw:e_fre.tl:!:.Jei:e'*:e « soorte·J¢rttEt 1r rmwr!;:c..;c-...~ln1Ltf:l'Je' ~~ kitfoa~~ in 
~t):e ti~der i)t .~ ~·l~Lp@t?'U,::;itil;--~rort)~"IBrO fa th~ s3tMt .~ ki1~ P:@;1t:Jt~ _tr;1r1§1;1ttood i~kture in ·~n@ s~rne 
vid,a"3 1~i1Je..~, qt,b.J'r@'fif,,}i:t !':.:f'k~I hl'l:'i..<'s'/! !h:f.l :l.,~m~ w;i!uf!: .~. m 'it~l'!t p~s1s-.''.1sJ~ -,,,1~,J'1I~t\~"!)t,-~i~\}'ifairt",~fillMr() 
He,;;,,,w,<~f ff ~"i/ tf !fu':i,tt ful~ kj th~ ~mw ;;:J ..'ii ~~'l~h -.-'\,;)i-.,,,~,"pl&1~(},ii:tttJ,hw-1,Jw~~() ,;·H~~:t$ frWti th~t kl th~ 
p,@,,,-k~. ~-i:ln:;miitt~'IJ -,i:&.'l:i_pl-:1r~, ... with_~hlxl:_hl2la0&0 cf '!11~ ~'H'@ ·i0i~o ct:.~':d, tl'!tS· o,,,a:/1..~ fa,- ,;_,gt;_fr~rn~_id in t~mt 
µ,~tum :~hall >ct:i~t h'\'t'i t~ )'ili1i..!t ii1 th~ pr~vk:u~ pit:h.:1nt 

not:lc(.J~~rnbk}(;~k~Jru.w~: 'f}:~. ~ th~ ri..imb."* ~:ff ~·r:'™~n:t~kt:i in ~;:¥;h tJ\Xlf1 (t:' blt~,:.ir~ {{}·06/ t~1it Thi~ 
P£l!i1)mt;kY is ~YiWK~ fn:wr1 th§ &::·01'00.J~"mt1J .~ fil'tc•,-,,,11 in T~ble 6-1'5. Th~ oount of filUffltig nmti®l&.i<~ is t1tit 
)11¢\~~ h ~hit:, <;>:~I!:..~, 

sh:mi_)i·Ml~;...er~d...J!m~rke,1:: Thi$ k~ ~ 22:,-bii e:,""lci ~)f ~q..r•:;-m:e rn®1*.~-r oon~MMg ihi:;· \iflil~ '0!100 Ctt'FJO f,\')00 0000 
1,1 'l i 1 f, H /z, ~i~xd t~ iti~tk th~ ~:fW t,f ~ M"\qlJ~il~,~ e.f ~\i.i~t r,<\m-1~ y,,{~\ ~~'t.wl h:00~tili'{\ ~'v:i:tt vi~~ ~nt( tri~io:.# 

~~1.=1 {,:.>.N>'~ ,:,h,1, ,t.-r, ''"'' ~'". t..:.:.. :'"''fl"~<·>! b,,. :j,-,,,. ·1·,.,,,o:,;'t~>''W ,·,t' ·=•n .,,,,, ;:,"'"f1 ;:._,,.,,.,;~:-:,,,, ,.:.:..,.tl-,i:1" <,·, .,,; .. ~"'"''·= ri,t.,:.:, ;::>:ii:~""'"1;~"~ !·'>'>>'<~.· ::.."~~~ ,·»t·l~~.Y. S~•·}lo,,~~W:•~i'..->::, ~ \s.-..~i ... -x;; ::_~~~~~::;:...,.,.,, ~~ ,-.-:·~;:;;;; ~-«'~~· .. ;>N'-:;1 ;i,,..,l ,(...,;;.;h...- :,....,.,.~ ~·V:X~ • ·K,'{-..•J~~"li··~h-1w-...~ ~-.:l .. ~ ·~{>._;, ~l....,'-·H',;:"-"!"w 11,_.,;$._,~ X~H~~~':~~--....•:.,,. f'"•~;,',.o>}: 

1~ sl:b~'LVi~~-"t<!1d.Jnafk~f ~ ' . ~ 

lrab._typt: Thi~ is~ Vat%tMi§ =~ngtl'l t'{ltfu L~i.\'-:':i§~i'i 'l .and Thi!~, lt tntf(.'a~i.SS m~ i.X:dii'iQ i'l1t.'>6~ Lltii:,.'<til f&'i' It:® i~b. 
'ihw'@ .Jt~, $~'i:"®1 h~!'.,:_J}ir:~·% ~ t't%'l~':'.i@d ir.1 T;:tbl~, 6-2t th~ \/LC iabl~~ i.Jt'@d d~ill!t1d @\ fa,@ d~tis':!\no t:i:)nt~:.·J L~. 
the; h~!J..Ji,.~ of bbl:.kg alr@OO't ~"fil'.ew-ed. Fm l0VOP:tL ·h:!!, oont~xt~~i~~iltl:1W VLC @bl~ c::f Ta~e: 8<2:7 ls• u-s€.d. f;)f 
p.,\/OP:si, 9;,VOPs, ~""id S(Gfo1C),\/0Ps ,, the t@"l~xt S:",,;,t!&ied fab~ of Tah\e 6,2B i:es :us&§. 

! 4 ! ~itr:aC.AE .All VOP t\'t.~~. 
ii:,""""""""""""'"'""""""""""""""""""""""""""""" """""""""""<';;,""""""""""""""""""""" ! $ ! MVPt""""° tt i~r~'1t:,(fil PJ:s, ~t\-.i $\GMC+~i()~\t 

lh~ b~, htw d%'<l:~rtf!iii"i~ \~•hJt ()frW-t infy),~~;~hoo fi~M~ ,,/!1 b~ n-r®$~fH br th® t,~h ;:;.;h~w~ N~ fortMr sh~r;~ 
It\ftll!rnail;r~ i~ pm$ttil: if t'h@ l'.lah:..J)~w "" tl 2 tl:f 3:.. Ot,~<U~ irit&-i1 tha &ii pi:t~h -nf ~~ tmb irn pwt ti ~ c~~1:t 
Tr$1:"1S?--~f:nt m·el;lrh$ tha~ ro~ ,i too ~w p:i,;el:$ ~~ng tt) the oP.J~o .. intaC.AE m~~ tt~ tntricHn~~ C.A.E d~~~ing: 
wim bE,. r~11-fu"~i fo iRo;~tn;ir:1 fuec ¢~el:s cl the t:K'"' .. b .. No"'"t~at€ ff,__~rns lh~t mQ1i0t'1; o::mp<t,:,"'!Ssicn 8 tis-Ed 'ki :r,~..,y 
foe b:.-w frc,·y; ~~ v~v~<i.l$ \iCP.·'~ t·@\.~ty ~t~h~ ~ti~r ~d:~C,<\[ nit$)~ th~ rt-it>t0si; ,;.~'ltlil)eti{,t~~ti•r:i ~r)d irit-etjrit:x:l~ 
t\~~ $:{:~~ m~ u~·d t,~ r~~~i:n;,<cl ~he tia~. MVt)s re.':a;,~ ~c tt1R,- rr~.,~·~~ 'lectaf jftff:r~ne:e for~~~. 

1m~ds; .... ;.::: Thi:s i;1,:"' VLC o.u b~t•'\'~"" t a'<):;'.'J '18 bifu.... !t r~proc~4fa lf~ hm'ii.:an~! ~~~"f.113:n! of frw nwfo:m 'it~'"1or 
~t~re~e fur tne MU. Th~ m.._'ffio::i 'tector (:iift~renc~ •l$. in M~ lrt~er preti~\".lfL The· Vl.C t®l,.a· t$ ~town ~ T~tl,ie 
Ek2fL 

nt•td~_.Jf Tt1i§ 11. a vu:: ood/3 oow;~~n ·1 ~"'it/ 1 B mti. it ~·~t~~~rrrn §ht 'io'tt1lc&l ~~~,Tu..~)t ,11t ttit trwt~ri ';i~ioc 
dffure%:::€ fo:r fhe Mb, Th€ ~~~ii,'.1.."11,'ectnr diffe:ref'iee i5 inn.if! h'teg:er prt~~ion; If m1,~~-}'. ls '[Y, ihet-s the '<./LC t"""'l)le :nf 
T~~ 8-10, ofo~.A:1m th~, \'LC tm:,fo, of Ta.bl~ B-Zl fui. u&.~-

·.·.·.·<·:<.>. 
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00t11,(.1rnfar 1his ~i VLG f.',(1i:re M /f.!:'1.gtt,: ·t<: bitt H i~w.,:::Jfit~- ~tw. -f~l~\'w us~ Jrw s1.1t}.;~w1r.ilif~ nw tt.i-r·1i; iii~ b-,~k 
Tt--e ~-oder MJ$t up-wrnple H)e -d~~®d ~b by thi~ faict.w. Ttffl ~~sib::.~ ui1uz,;-s; for &is fa(;k.•f lf-e 1, 2 &fl-ii 4 ~rid 
~he VlC tt¢l~ i>~cl !~ g:\•os:::i'i !b t #t;.t~, a~,1. 

~fil]f)'jKiihn'Mfh:;_;tXKi~} Hi:~ is~ ~ir~.iry .irithme,1ted~xl~repre:·Mmfa1g the pix~! V;]l~t ct ti€; ~h. Thi1c<Rie 
r.:~y bS! ~:enawo by k1tra cae Of inter cae dep$t1clmg on the ~tUYP~- Cie d~ooing re{~ i:ir n:'\e kni;.,,j~dg'€- -:lf 
1ntc~~:rmhfl ~rd. ~ri:t~r ....,.&~t.it ~'r:h.::;ibii1~\i' f?!Hl:i>:; 01~,~~ h <1:~~""~· $ 

~~h_oob:.....l'YP~t: Thl$ ii; ~ '.ati~W~ i-&~h ezk<w b~tN~~t~ t il~d ;] ti1~. t1 inditat@t 1h~ tJ-c;)b tK.'>t§ing moo~, 11~00 in 
bit1~~'¥ ~h~r,~ fu"!:h.~t1cMt,.,,_~rit t~y~r t{;,dr(r ThM~ ~rn ft~:t ~rit\J~\Jvp~i;. ~~ dw:il()too :~ r:::t:.l~ \/? - l i'h~ VLC 
t~l~s t..~oo d~~f,<l ~'1 ~ 0000-iing o.~~e;-.:t L~. th~ ~_:i;~s c,f biook:;; in lo\-'l~f ri,,:f~rnn~e fa~'.{~--

Th~ t:t1h",lK.*'\J/t~ tl-~ti':tmi~i ','>·hilt :t;:,ihe:r i::~"f~rtn~~i-tn f~~~ i,-~111 ~ pf¢~\.~t ~v ~tw- b~b ~h~p¢. ~h..,, h~tthi':J ,m:1,..~ 
it:J-t;'itrraWY1 ~~ ~t~t~nt if m~ i§ri~:_}:1~_ typ~ = o t'!l' 2. No-_ et."')OEu ri~~i'ls tl'wt nwik.T~ toitit,~n~aoon hi u1®:1 to 
c:qpJ :in~ bah ~,ff, tllfil rni\.~·@nt::.~ bi.lib'"' bh,;tr~· ~lµ~ rrn~.p. k i/iir;;,i hib':l"'_:-tJ:>Dtt) n~"ld>lJ, &1~ uµ~~~ ... ~'<l ~b 1'::i.:;,in th@ 
r.:;oH,l(...~To::~ ~\~ in k:\v,,w ref:ff~'l>.~ ,~~~r i~ \;...~~= -f;pr th~· r&ere.~~ tJijb. hi int~r !'·f)T ... (X.:lOED m,;,o.:~. nm0::.., 
co,4,µBn~te.-:i ~ in lhB prevkn.;s VOP of the ~Frant lE'l)e' is ;,.,ged for the n,i-er-en(;e, Mh tmd the mctlo.-<1 vec.<§or ef 
ti'le (:i:Aki,,.:.;1~~d tibt.~ in 1h~ kN,,-er r~J~ren~e kwer i::s l@d fo1 iht, n'lZ:\k<:}n ,;_~-,n~p-en~Ilk~'t t~dt {:,~:;:1p:_~~nt ,:l the b\s;'tJ 
li.w~r ~h~ m~}!},4 \'~to!'$ $ff! S{;~rerj ov t~ ~i:,,-~~'n)~:rn mtlo l;JC:..~@tng ro ~li.~~ta1;,,~-e 7.:)A.~ tor r:ef,eff,'fll'.':lng rn 
fr@ ~fitl@.'*.:@i')&:~t l;:i'}-Wt. !ti:~'~ ()()t)m) rn~.i:,,~ $.z;~n kitd~,11\:'intil'.$.J} b)$:ijd eA.~ d~1:.wih~ ,,,.,( b*i r.~q~i:t*i-d fu, 

ri;:CQH~t:~·:;:J t'~ pt~tl~ t:.if Hi-~ t'l,~lt:!°it t~b. Int~· C,()t)[t) !!'W~'i:$ 1h~ W,{.,tk.l:s·~ -t,i-1npe,1~l$1k.~'i .~-.d !det~)fa:x:l~ C,>\r 
~\'.::'0-dir:g :M-e u~-d t,~ r-e<:-0i,sin...~ the ~,wrent oot. 

··~, k·C,. · ,; . ,'ij··· -f·· ,, ,Jv ,., ":'~,', < · . !_.·'. .• ·· · · ""4 ·· ·I"'., ,j · ~ ,.,l · ·s- • •· ·, •· ·V · ·· >k ·· .'.·. · ·:' · ;· l, · · , . .S, .l.< ·· Iv J · ·,~ 
i,1,;_"i.,,11 R~(~.3*!_1, ~nt~.lt.:,".~"'~"~} ~ .. -~\?~ r~ ~ (~t~~): &ti«-ini~,,~, (~~t .. "'..-~et sei:-~,e~en,~1~ ij~' ~'~:~ '<~i~~t~ ,;::,~ ,~'le_ .._,:,.1:ti ;ljr\1:.:, 
l~t< t}pe of ~,,wn lnt~f~;:wwig ;:~! r ~1:ti,:xt l r~s ct:i® :l'ft-.1Y ~ g:erref~tf!:;.1 by ~~! ~o.x.~irtg me1t'!:c..m Qf in~ t~~ 
~ndinfi on &le enh ~ :tyµec, \.-\ilw>C! enh bati tt~"""d, =the fks.t d~odecii vaiu~ r-epres~nts fue b.a~ tvpe ~ S§ 
,,<s:.,,,,, . .,~;,,. .. , ,.,....,..fr",·,A •'.'\'1;":-§,·,."-;.'°":_.~,<-<•l <,,,~l.-,. "i''· :;,,,,,.....:_;,,1: •. ,, .. ,.,,..,: ,,_,;,t)_', t,,,~ -!<,""- ;-,~/'•""<" ,.<,,.,,,,,..,~,,J "'"'"''""''~ ,t·""•'«"""..:..,·~t- ·..,,,.. '')'v-.,:..i 
'),,:t~.,r,._.;.,~.c·~~~.-.~ <(~:..._ ..... ~~~),sl~ ~, ~ , ·K·~~~;..;;__-l:~1:,."1-..•~•~, ~'-!>..-tk<,..; ·, ·>..,,'\.:~ ..... v~N ..._.,\).;<._.;.:-: ~-.:_.:~/'· ! ~:,,..,~ ~r~:x_ .... ~·~ ;~~\ ,~.,.__..,.c;y,~i,;,:v'-~ •t<._.).".'-~'-""-""· -'"'t"~, .... -,.;>, ... ~._;t ;_~;~'-"" ~ .. ~».'\_.,.:,. 

V$hJ~-~ ot the boo.. It the batt t':i!P~ ~ $i ~- "tran:$:itionl;ll t;m'', only tr~""'::stkmal tiKgs in the w-4.~,-${:~~--Hn~ 
,1ff."~ ~~&)ci~t ()1i'~~';<;,fa~. f;)t "'~;.;\j~plk.Wi~i b;;:sb"., ~o ¢f !h.,~ pf~,,~!$;~ tlm (1:.W~'§..~,j~~H,'i,..~ .;,){:~ d~tt.'.tt~d 1'hi'$ t>in~i}' 
\•'~:It.re, {i:~t~--Wfr%li t~li~$ oi1 !h~ ~;r*~w·iet%~ d enh btti {Vt~ t~'Q:t:ifil. Mid ~hh b~m '>/ pi-cb~ ij{"R~ 

12rit\J;ttr~_J1 __ _prnt{~'®~b.M:y tlilb!t~- g\:~n in Anrif'1,~ it Vi'~~) ~t~;';~_bit)yt,.-~;:=~\ mi~ bl~1:~iy :afl:§fii~tie, &~ct-~'1 
r~p,"t:1t~~'Wt 1h~ pi:,i;~l \•~!@~,,t f!f ~~ ~b .. Thi~- c"'°'!\.·fo, k; ~j)...~r~~ ~y Irti.tW' ~~~--- i'hi1 ~'l~t)' ,i~h.i~ cl$.-X'lt:fa·m t:~~t'"\\"$ ~"lit lm 
kr.-:;;,,,,·k:dg~ .,;;cf k1~, _i:.~:ob[i', f~b.::~ii\'-t:;:- ~b:,~::i ·ifi~-~r: fr, ,'*,nfle:, 0. 

'-~'~rp,_'::,"m;.,}'l"i!;Ut~<';l~{dr-w,,): ·rn~ ,::,~:!~,«~~rd fut. :;;;~<l-i cll-ff .. r'*'-,.,foaf mclk:,.-t V~Wf t,..."3rt~fa:fa <'.if i vu:: ir\dic~Hng t~ ~~jih 
of th.e ti&w ro.1e {@n,(J&':!gth) and a RC, dmv~it-;.o.1~~, 'dth {kr:ivJen~fa tits .. The cot%\','{tds m'f! tM~J in Ta~te 
[!i..:}j_ 

~~~ttWJ$;.~3!'1~1ge...-;m,,<;t.t)f f): The cc,,,«e\'l@'d ror br~h~1~MUifk1r1gej-actJcr c-~n§-ist~ ,f a v~tiJblt lerig~h c-!"Xte 
~i'!:Pl:#lg br:gh:~s:s~u:;hMg~.J~,;i~~!';it¢ tsir.d ~ fs.x !~r;gt'h (:~cl~, btigm,e~~ccrts.n~~f~t,:;,r ~t 
btgf1tness.:.;ch,s,"'1QSjadcr-size 6Jts {s~~ bit rncltded} The &.Jte\":>ttds iue: !~1:ed in 1ahl\: B--:34::. · ··· 

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2200 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



pil~~t:i:...:"t:lmu!L Thfo i:t< ~ ~-bit tmli<zjn~;l inl~rg,'t'r ,'\,ffu~h ifil~l~~ il':it': qw,ini: t~ t-~t i;.~J f.l§ ~ ~1i:.~-p,i~~ witi! i;.~~fatotRi 
bv .a ~t.ti~e~uent @JJ~nt Tt-w 1:A~e.e.'lt~t'1t <:;;;1rries t'1e bin .. ~r:.r rnit.-uM.fr,,"itMk~+i Gf ou@:itlzg \rnl~Jet ft'OO~ i to 3t in 
,M~$ofi. 

,p:l~;__:~.'::.~1· ti:!i~ ,,,~~ 'S.:p.~i:h:::,!.. k:-G hM~::::!\t~ affl.d l@.;;i.»:'.\f.\ ml<'t.~s:l=cl in m~,-:,n*k·,.~·- tirik i'i>~~' ~""' \sa€l ~dg?.l 
cl tl-w ~fit~ s:h}~cl~ f.or th~ p!acEim~nt d iM :S.'P"ik pfoc~ ink; thfl spri'k. nbj~::J bJff.~:r at fo~ d~oo~. 

~'el::e;._YO~: Th~. ;,<,;;due ~p..~inec'5 the v;;rfic~I ~t k~-:cafio.n, me,.~~ure.d in ma,;::rrit>kx:k ursfu. frcrn ~ tcp e<l,? :D.f 
th~ s.priro ~'"'i,~-ct. 

d~~().._~~"%)f®',"pi~;::m Cr il d~~Ri~i ~ %ii~-t~d J~(j:i~~ z)t n~ ~i~~ m~~{ C!f J~ !;.f!cl~!~. 1 ~lM) {~~'.)d~~ lh~ 
~n::in-iel#~ ff,tµk~ by 1ht ci~tX.1tr ~P pn:.+""~lt k¥t~"f'K~':~l~ 'ihe t,lf,i;::ce~. AH the ~,li!t"k>~'ii'i1~,zt}~d: pitt~e~ '.'.<'iil ~­
~'i@~"<t1 t~ing ~ w .. m~t c<t uw 1-VOP ~yti~:>t ..'l;,I)'.j u~ ~1attc-1,~'it'@-~OO<'l~ pl~e~~ u~® .l,I ~ut.~~t or lfl~ P-VGP 
~;;<t'lt~~. "f~ ~pfr1~ l .• ip:d~1~ I~ d~flf:,~'f ~ #w dlffof~*'*· ~'l\>.,\OO!'l ·~ 0t)t\lfrl~ $tt}1~ t~•;ium M~ th~ ~"<:tlf)ttr:i..ml~d 
~~itB ca:%l!:mblottl fr:;:;m aH t'w ~prifo :i4'flct pi~~~ 

R\ld~~. ~h~f.~ t~~lM,'i\~O: Fc-<r tM %~~!i(;-~prit~-d:}j~<'.>t r:1~i~, ~h~~ ~rid ~th.~~ :m·~ t~~:j,,,{ ~s~in@ t:~ m::lo.:-:tt1bkd( t~v~r 
$.irl#::tw·~ ir; iJ>or~ . ..ir~i ihe ~~fa>,ipdtt,;,_tp,~*,¢ p;~.:t:':.s ~.;~ the P,V()t~ in~er,rn~tt't:itilt'!4~: ~)t)~X ,, t~;.~pt th~! ~hett 
,~~ no :l'riotim v:oc:.t{)tS <'ltHJ s".h,;\~ it1fdm1<'l!lot1i ltiti!t.'tl@t tt>i n1~. ~}tirat $~tituw. !Mat:tti:tl!~'t)!i. rn~,~r s".<tl:lt1n1r1g: ,f~ 
~~·riby>s,1 {~ ~~'.~i:J<~~ ,',; $flftl:'l; ~\'\t'@; l),::;,,,~~·~\'~!', ',,,J)~~Vtt ih~ ~l:'.>.."l!f; 0M)«){U'\t,m·~, '<'l mM;rribk-:t:k \,:,'ffrf·, ~~ ~~~~ p~ft M 
$.Z~'nt pre-Ai;il~il ~etit *'tit~ P,,."~.e;;.:e, thtn the ~';;:;<t.t J$ i'it:X (~i;:",'i ~n& !ht t~tt,:$;~ni$1f19 ~\~f,;~bk.3{:;k ~~}•'f,f i~, tft1ftt-

JW( .. ~~; Th!$~. JI H,;,:it t~g \'i:bci'i $.~~I$ it~ lT!:ijlf~~ is {«.~~1 ::w· r~')t \Nt~-, ~t }if lit jr:,,'itflcte;: m~, ·~ 
rn~~rot:k}.--:k i~, f:\\.'1f: ,m.:fa?t::l ~nd n..-i t,~1her dafa ~ ir:drni~--:: ifl t~ !:itttfE.;~rn f:l:l:'f this rnac-.J1Jbkmi {-.,iith th~ e.:i,a?ptim :nf 
,~ha darn lt~t mi:l:f be ~~:Sel:lt\. n~ ~~"b.r ,::;ha!§ treai fai!!!i n~'Dbkmik as 'ht&' ~·",ith mCl1iGfi vec~ ~~l h:~ wm 
a~ci •ri(S: OCT ~tl\::~01 tat~ ror P~V\:W-<s, ~rid tm.~ ~:~ier :t:1,.,~i ~r~'%; th~ rr,~i:n .. i::ilo(m .~ \11'/t: m~"\.i::ll\)ljl; {le, 
§X;a.':licii:l:'f; ~:~ing t~ ghhi,!l mdkm ClJt.T:'ll~~~a~ce<l lr:1:;~€}' \<:iih no m'1t:o,,.., 'x'e::tor {fa,fa and rm GfT ce,~ffider.t dl:lt~i fm: 
S(C~l\fe~}VOPt. \NMn itt ~g tr \t it1dk:.~~~ 'lh~t tw m~t:.mbl@l fa, ¢00$..i ;;'l,00 it~ 4i1l~ l~ if'i;;.~lt'.'l!;';(l if) 1h~ tilt~tf¢mt\ 

m-e:bpc: Thi~ i~ .$ 1.r.&'i,jble \e,,~h ciJ-de if"f$t is us-Bd fo tE~i\iE ihe mac.mt-led lype and ·file ['.:,.1.<:iiBrl block pl:lti:em fi:.r 
,;:/~·om~'iance . §1: i:S ah-.-ays ~~\.~ fur ~<ded n";-ai:,n::ib.wks. Ti:1:~:ii~ B--0 :tlrld fob,~ B-7 fo,d all .ruktwoo o.."""'.fos fGf 
rn~tlPG In I", r',, ~nd $(~\h.+ V(l}·'-'l r~~e<ti,.~ly, Thi;: \'~!uef. o'f th!;; colmrin 'MB t~<p:s;;' kn ~he~ t~~'$ W-f:! ~~ ~ 
foe. \i~t-i~\i-e "derh,0ed_mb_Jir.e" whkJi ti.: ll::~~i in :the r~~?&~fo.<'€' ~y;:;t$X ps,'i fill mntti,, ,l:lnd ~x~ure 18,'x:>.::ling. In 
p.,vt,f-\-s ~'$1t.g t\~ tht::<ft Y:k~~ !':,¢~cl~ f~, .. m~t j\¢,., \.,,f)'~r ~ht'if(J!:,\.1t."\z1:Jtt~f it n. m,d~tJ(; ~;;h~-t in,,1k:$Jrt.g 
n1$..~l:citX.;t trµe :t ~h~li mot ~ ~1~est 

mc5~t Th~ i:S ai 1 -'bit 'fi:ag fatfit l:i~ifies t'w refornm:::~ magfil of ~,.mi"i n1:a:~e..~o.ck in :S-VOPs. T":\i:S. fla>J, i::S. pres~flt 
~~ly ,,;,,f~n ~~r®,,}~l'!ijP/:f .,&; ·tj~«:;,' vop,,fC>\iir1tJYµe &l'Si '$\ Jt\.1 the ®ijf,robJoot type ~p_.~ite-i ~Y md,rp; 5 "irte( 
or 'if'Wer+q( mctcal lndh1~e~ 'wt-eth~r ~ .gk:i~$ mcl'ficn r.r.:-.?np,;~,"':!s::s;Jed ln1~"<?.' :,"'Jl: fu~ pr:i>-i>'i~,~ r,e,';\.;;,,.~l:itmdil:'-d '\}O,O :~ 

Asef~r~J ·~ f(¥ k~t¢til'&l'l~ f'.St\~;;:;fa.~1. Th~ ~ 1i :$.oet t<:o 'f '#Tiefl or;,,1c i:$ ~~d fur ~h,e 111,;Jirn,::-blcct:< ~rid~ s~ ki 0' ~t 
}oc,!J;% l\4G i~ t.fil.~. !J itx:~1§1 = ··'J\ !t(,'.'ili.! it1ofur1 \i~:ttt'<t:!,c ir~ rn:.it tmn~<)itt"®L 'Th,t,! j~·fa~lt o,.,~hi~ f@ rno:m~l i~ · r (i ~­
}¥#::ik:tiJ,~ t:_;~klfil Gi\t:;:} 'N~~~"i ~ptl~~}1tt,.$l:,<,; == "GiAC,' ,w .... cc:di~,J,'ps! ** "$''\ ooci ~ot.,tPtJ:e,j :;;:.; 'f. 

~ ... W~ .. fic~g:: ff::,.\:s ~ ij l,tilt t\%} whiGh \:/h$f! ~t tp ·f in~¢~ks ~h;i'i ~flh,e;rlh¢:fu$1rs:,,<;·¢-,~ th~ fr-::! ,;:,:,!µi:l'i:n <:f' i!l:t' 
ct~~·Jf01i'ih ~~<,; dlt~mrtfa'lih- ttmi~ 'f.-:.)t i~it't.l: r.;t.>t~i n:~lf.ctd::fod<:~. 

-~~ Thii v~i~I~ i~ngr,,1 i;:o,,1~ f~Pf'f$'ef!l$ J ~~~rn ti ruc1nAt~n.~f.:;!l~r:t !umin;;';cnc~ hl"'.>tks "'~tt. ~t ~~t ~n~ non 
:in1nli oc ~B!l$:h¥m ,'xteffliid~i, Iri .a m~cmbh:iek. T:.1ble &§ • T ~hi~ 8--·n !f).1k;l.~l.e th@ ;;~:JI!$ and tile ct~·re~~~ii:ag 
;:...~tzcen\$ Jh#cy indk.~'lt· k~ #1e: r~~t*'~h'(': ta$t$ d \'}1rn.,~ ~1d ~!t'fi:t-·M~ .. 
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t t{) 1 ~ 
r·················i·~·-················ ··i····································1 

~ ........................................................................................................................................................................................................ ;:,,. ................................................................................................................................................................................................... .. 

c..~,_1~ .... 'ltffl_n9t_c~: Th-~ \"-~k~i::: ,p,f !h~ b~TI$.I fk~g ~~ -ret fo 1 wh~n tfuf, r,::qrRd V(~ i~ $ EFV'G'P. R~ f!..rk..srf: 
rot~'E~~ \/DP i~ ai P-\<DP, ,ood tt,1,;: ,ro-i~cl~ rrra,~r®=bl.ik int:"::~ fi..<l.i-t'-e rofor.;:~ VOP ~ ,gkipped {L~. oo~~ .as 
1¥:1,tJ:::.x~d ·~ '·1\ CmiE:w*",J~~ th-e ,,,~llJ~ d this n~ is ~et lt.'..1 n. The t~i.•"ltK~tl;d m$l;.'.r;:;itit.::.::.* !~ t"le rnSctn~¢.il(¥.'.'~ "~'h!d'i 
hx1~ fu:e ~m~ h,~'.7;W:'1:iilli ~~i v1:;sik:~I inde:~ "'"it\ fue .::iJrrer( n1~1t:&'.k'* 111 he SNGP ~ ~hf:: c,;i,kx::~t~i m~7C1-"h\-;d,,: 
lies outsioo .of too boum:li~ k~fang!~,. this t)':1.i~rot:K~k is coMide"OO to b~ not 9(!~. 

m9ki.l:r: Thi~ ~ ·\:l ·~@il®le ~ncih c.~ ~'f;'~fr::t onl~, 1h (:<Xie.t macr-Obli;JCk$; of EP/OP-s. I~ ~~-;::fl:ie:% 'xvhethf.r r-rip_fy~ 
ood'or '"bpb· iPf>-.c":l'm~km ~ Pf,s;gentfor :,,i macr:chl~k. T!w< ci:rdg,s fr.w rr:odb ,111m i~~ ~ T.iti~ B-3. 

mbJy~·: Tb~ \\~l~h!!:'l l~t'l(!:th ood~ i1 ~¥:!:'l1~':t1l N'l~' in tx-.i:~cl rrl~m-hkx:ki.: o:f 8-VR~~ Futh~r, it b pr~~r1& Oft!/ b 
t:iv.;:.~"%' ni~(':Jz:@~:>cta;$ fu<f 's\<hk:h tf~ rtw~":<:,;.:,; ·'»~tfor h.i h'k~h¥'i.~. lht.~ (~dtt f:x t~.3n:,~ tw~ ~nj-,,-/M ¥1 T~Mt aA fw fil:,. 
'VOPs fur no s~:<ill~blli't\i ~nt! in Tab!!}. S-5 tor §.:Vo.P-$ v>'im tt~!<i)t.~itf. }Vhll'ln nib tvi::~ % ,wt t~~nt fl.~. ri:lC-0b==''Vl 
fi..'1' '* tm"G"t't<~\ )) a ·e-Vt.'P *ht t~af'f:i:.,.~o.ti htW. i~ ~t to. t~ ®fat& \•oo trw ®:faw.~ ~1ift'~'l:}:il~k r,,w i~ th~ .. · ... , ..... · ·, ..... · ... ·~ ~ .... · .. ~ ....... T .. '-¢'l:'-'·· .~ .. \· ... ~ .... · ....... ~,>r· \ ........... ~ ...... ,~ ..... ,,: .. ~~· ~- .. . 
enh:.~~~~~1t \l:l~'ft m ~~ti~Iv $,;~!ij:ti-~ ~~tr~m:$. {Le, rf,,t$~/~Lt°"-~ ,~~ "ii.nt && :w..~iarniitt :;,. T} ~ 'tc-~'"\\~<l m~ t 
Q". Oth6S''-'..--i::'m~· .. the d!:!fadt macrcb!rn:t: type is ''dlr:B:cf'. 

t$ph: l~ i~ a 3 w 6 bit t,;x;,~ Mipt~~ntimi o;.'!t.,~d blt<t.,\ pat1tn) fri 8-V'Of~, il' kxi~t~d by mMb. 8:Mh b:!t in 'lliw 
co-dB: r~J,J:!S:'l:!rtt~ :ii i.'.:·O~dioo o.~ed ~t~t:..-s of .a ~~-cl; th2: 1~,ffl>D~1 M ~··•me:'ip,3,f.d; h~ fue top ~fl tb~k i-i: the 
ma~:,:~k..-d:. Fe~ ~ili:h n1.:;r1-han;s.par1~,'l'1't b.l:u'cls: wilt: c~ffoi~rfa,, fr~ c-cnW;lpc~;;cltig hit in U'*! [;l'.X:.~ i;s ~i to T. In ca~ 
t11i tootficiwtts 3m tud~d t~ ,Siil th~ tlt.:'f).1f:'a~~~'<@=M bk.~.k1 in th~ macitilit~k, md ~h.l® bt ~t to iht i.•'oi'l.m; 
irn:lit$t/ng ci::jdJ: lti ~ pre~(flnt (LB:. rnocll:l.~~-r ,:);"f 'Gf} ;;mct :Cl'~ shall F>l)t DB: indtl~ in h~ hi~,tream for 1his 
ma~:,:~k..-d:. 

d!Hj!i.J;;iint: T~ is a :..1ariatlB l~ngih ,Derli> \';-Neri. :;peeifie£ -~ ci'"8r;,~ in ~~11ti2E· frn 8,-VC~. '"fl>1)!8 &.-:ZR: !l$IB. ·the 
codl>l~ .imd th~ ciifl~~ntfai \<~tw~, ih~v n.~pr~~:lt ff th~ s;,,dll:~ of z;_'1.~1t i§{far actcim db,:i~ant ',ialu~ i:s ful~•~ ~ha~i, 1 fW 
"''··""'~,-1·· ,-:;,~=i._3,~<>»<m 1 <t .·;,..·,,,,,~) l-.& ,(<"~··;:;;..»""'"'"-'K·,;>§.,.·. ,,!'·:. ··.;.,..i ~., ~. ,,.,4 ''J'-'"'-''°'.J''''<-'«ls.., 1 ,.'*' ,.,.·,,,,,.:.,;i,,.t .. ·",·"·''~"'"l .. '""' ct··:i.,.·,"' •,'t,. <::XC.~"u~- <.. -s. ll .S:.=, L>"::l. ~--,.,\:ct~ .. ,..,Ji,u,l',,;_,.•i ""-'<l~"'-1 :s.v , a,t!_,.::.. -.,. ;~ ~'<i::::.!ik .. l~·'-"''-':G'<., liiil:J,.~.;t,: .nl:i 
~.iutt 'o<ait.ii6 of 5, the rnng:e d ~Jm\'Bd '<.•-ski,;,~ fm trne ql.lm-!t.l.1f!-r fbr B:,.\<'OP /~. p :J~J. 

\ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 

·1 dtt~'i;i.JiF~! -G,;.~: t~h.-t<.s I 

eot~j:. Thi:§ J; .~ cne~biH1~ \vhh.''il rn ~ti lo ~r tt:i ln..::icatethat &i! the 'i:'ijil~ in ~ iray1:e:ale ~lp{,a macn:-bkA':k ~e 
~'41...~1 =io i:'.it i~rµ!¥l{:¥aqw',.ta~~}, %-Vt"~n ~eJ tu 'O", tt11:::l-'!I:£1!,l J.nqc-a~i:;'$ tt~t one ~· rro.r~ a~a 01,.;;.,i:*:$i ,we i.;'$.:,n;it'ti 
~<\.'\ot&ng to o:::~,;t. · · 
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;t~, .. Jir~tLf!;:cLJlilpf:i@· Ri!§ ~. i on~Mt !'loo ,,;,itii:~)~ \,i,,'tp.n wt tn, 'Y indi::~<Itlt-"'$ ttnt ~h~:r i~ ~t.~J rr;{;;' or !r>e f.11~~t 
00!1.xnn cl a::: ~'~:}ffidetJti ~~ t~ he cliff.~@r1ti.cl:iy <l~codw:i for irnra ;dph~ n"la{wohl,:x:;b~, n hat ttm 8W:'t,;e effect fot' 
@iphiil #~ th~~:¢:ni~~;~'atLhg ii;Jrtltf~n.,;,;~ :fi'~~~-

:cbpa'. This~. th~ cbtierl lioix p~ett: K,'1{'· WSJ~Ga~:E $!:pf.a: te~J\l!'E: daia. Pw l, P., S{G~'Cl $,tlrl S \/OP:~, fhi$ VlC 1$ 
~;,::$~ti~, 'ih~ $.~rn~ ~:;;; lh~ l~,fftR {P slf S{GtAC}] ¢hp,{ vu~ cl$t¢:rl~d n fjjbi~ M~B "' T *"~· i!{..1 t ~'1;.'(l; is bH~\",<!«cl h.'/ 
~h'l;! ,llp:hs b!){:1';: data ,,.,~hbn ~ woad n tiw :s:arn$i '\~,:sy a; ~eJ~ur~ blccl,: :i:1a:ta. h~te: th* gr$)'$C~lil llp:,~a oirots with 
'*lpt~ ~] ~q~~r k, £:~nJ {§r@','.§f''$f~'lt'.i ~~ mi indud-ta;,f i1'1 h:e !itib'!t~m. 

'"''"+*' "'"'"'' ~.,.,,. ~"" .,:. ~ 'L,I:" ·1·",<l'"·"'J'"i'I! too"" ,,.. • ...,.'i,1·r,.~ "'~,,,i.,,~. *,~,, n £l't}t"~C"'· ,.,...,, .. ,~ ~:,.-,;i.,.,~ ... 1 . .,,.,, .... _ti,.)·,,,1~,, ~,,. ~""~'"""''t·,,,.,. ""'"·"' "ij>,+~~~'., n:~~ ~~- :-«· \: .:,,, ~:}},._f{#~t~r~ t~'.~·~ ,.,. .. .:a~t c~ .~~~~>....f~ ~\'f' r:~ -..:...~\·~!~.~ ..... ,1·~~ ~}~ :L:J ~~rii,a; ~r ~,;.1·,~~~~,,;~~·..: c: ~J~ ~b'.·l·C ~~~~ :~·"U"t· ~·~· 

gk,= JJ'! ~h,s., t~h~~ h~b·N (t;ah~ lt-1.ti} \fu'~o:\ fr'i:,;;. VLC 11':<ik~~'ffil~ th~~ t11;;;,, .;iph~ i'l:-SMr>~~s~k li.: .;.:;~ c,p;;;..1u~, th11. n-i~;i11.,;; 

th& ~! }~k~t ~~· ~~t k~ 255 {f'\ipl:~{)~qii.#,'!\/®h.l~}. 

l l flph..~ m~hfo~~ ~H i:~~\'l 
~ ................................................................................................................................................................................................................................................................................. . 

l Q1 ~pt~ m.Krubba:;h <~H l:,pm:.r1.1~~ 

l:ra:b _ ~~: Thfa, de!Fi+?:"t; the <:OOl~g ty~ .;;,f tbf!? ct.."fffifit l)at) @e:WK@g §C, T:~i}e E-~27' ~!K~ T~i!@ 5-26 rm ~Hf~ .,M'ld 
iinfur n1=otfu:=,. r~:§p~t~\~~t)'~ 

tlI¥d:$i.JL Thi$ t'.mlirntl ·~ il~ of th~ :t-{:i:.'lcf11~'tH {f ~h..~ diWe:~~r,!h.,l m~,lj-~n ::-cw!Pr K~ \h." ~\..-.rci~nl:. ~ ~4:'~~rik~ m 
~r~~ffi~Xl_ 

tnvait.Jf: Thl~ oolit1ilM. ltit 11~ of w~ )'->t(lci'!1p{ll'Tu~)t .1)f ~m tii~~~'itt.§l m~:iw·1 '«-«tor ft)f ti'® ci.rr:ttiN :tflti irot:rdrQ 1t) 
'i~#- ffi-2'tl it tf.'}',;.irjl~;_)d:=$ ~t\-.i "'8ct¢."$1%~ k:c l'~bl1 a-i.1 if tr1\d~~)(==1 

:wffV ... rnoo; Thi] ct~tire~ the· 1.,~~.@11p§i~ Jil@Gr %,.~cr~n,~ ro Tillie R<fl to te ~Pt~ie1 ~fter ~{~.m:ling the C!.Jff,erit 
:~hS:pe ~'1:fcwrn~tbn 

~ilr11.J:1~: 'fr@; ti~fo~t ~oordirn;l= to l&bi/3 6-30 ,,.,,,h~~§t the ~m~tit ooiti!!'lr~d tn t~ doc~~ 001:; &"lti th~ 
~'B~lu;a~ t:IQf:~r~d ,rn:oifo~ c~~ns~~d !::cab naa:Sd to b9 irn:n.:pos~cl 

D k~m~gi~s::i h1:h .l:'.'ii· in ;>s,1:1ti;( imn;;,;:;;:,~~ . ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,. ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.·,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, .. 

blnJrY:.Jltiih~liiu:1:.00~0 ...:nil'$ ii a t&1~r1 &lfumefa~ d,.~1J'(%r tf@t Wctk1c~~ u~ c~,ri~e,:t d~~m~<:it ~rrnnrnmlc.aliy ro 
t<tl• d~c~::;,..~dbin~rt %,~~~ infuifm~tio1:,. Th~ t111Wn~,9 ~HM~ t<it1,i ~ >i-~fin~d bf th~ ~rifu11dk: <l~'<-~ .. 1~1 .l~,(i~~ii9;1 to 
:siim:l~se, 75-3 

~nf;:~h~~-~~ - 'fH~ n~fln~-; th~ tl\'c3<lin(i ht:~~ ,')f ih$ .t:cuir,;irit tt$b #\ fr,~ ~~~.a,';';tmm~Mi;,:ty~ .:l~t,m&ntr ~ 1\;t~ VJ • 
SD· arid tab!~ V2 ~ 31 for p,.ViJ:P ~rm ff~VOP. oxling, re:si~cfa,·a!y . . 

~rihJ:ir~~LMtth1,1¢fu;:J:{;d~{l -~ TN~ f~. -tj• ~)iR~1l ~\'1J~~e1k: ,d1:¢.a;),i'W ih~t ®fo~~ the t*)-reil:l d~~ri:rem 
ari~~m,etica!!t to be ctscoded bin.my ~t®:p@ !nfr..{I'l'1&bn !nthil@nhJ!ncen:ilfu<lt !~\$iL The rne.rnbg t~f iToe tit$ it z~f,n~! 
bt l~~ xt:~'lhm~1:i~ d,~w~r .!1{:,~.:::.<t~1\;f. tc, ~u~d~~~ 7.$.$, 
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h~ti'l;'t'inttd ___ m\ .. :d~~:: Thi~ b ll: \'~fob~ !~ng:ih £-~.x..-w, ~~(kfo~d in T~M~ ffic.12, ,s;,tikn l~ wt,~~ ib mo.fun }~tw 
d®:.K,'{ft\il ~s d&">ritioo in 1mhdiui@ 7Ji1. 

\<'a:tfo~l_rn-v:.._t~li1t: Thi~ ~~. ;;'s (•'®ri~h!~ §!,'!t.~fh n"::d~ .. ;,i5, ~-fin~::! lit T~bl~ B~tt, ',;,hi:..~f' ii,; ,:i~d hi m,~fot.1 ~~t.w 
~oe:tng ss o~crfaw in siib-cl~use 7.@J. 

httitoota~~\J'~S<id~f: Thb is.~ ~$i1gm1q. inte~t ~'lii?h -~ Wied in ~?''i \'~k}~ d~~·,tfa~g. a!i d~~~%~·~ in 
~t~ck~1se l J.tt The rnuts~)er {Jf b,ts m Hw ti1tt'tr-effi11 RX ~'»')fiZor~aLrr:rv-..JesWLIBl, cs.2e, is d«nvM.i Jmrn e11t1~r 
~i~·~,J~~-1~,J~~r~.f:~%.fd t'1t" \~~~l~\ ... J~'Xfu:~,J~~.e~k~~~-~~'..1: ~~. fctltt:t.sJ~~;; 

~~kall_m!tl'_residtmt This is sn ur1~gr1ej irt-EfJer \e;,hi~h is 1~ed in moiic-<1 i,,'E':;:f.-.rn,· :rler:oding as des;cvfueri in 
subdaus.B 7.(.3. The number 0:f f:ib, b t~ b.ibtn'.<t1m ·bf ;.,0tlic-.£1l_rrr,--_re[-i~L r_~~t\. is defr.-Bcl fron~ ~ith.).,"'f 
\:©tl:J=t-o:..··\Ll&iY,,~"d ill' \~J..\J\~~·,(t\J:t~cit~<;,atu: ~t r:01111\;,'s; 

t:k:tJY~: Thi~ 1~ ~ t--bll: l~; kKlt~"tfi4 ':>·<'ti~@itf" tM trittct-t1-;."1loc~ ~ fr@M DCl tc<l~ ~·tk<!d DC.T c<4.~. W !h&t. t~ 
is !*t fo "f'', t'1;e ~s:-w0cl<: :is field G'CT ~c:..~; atr:er-N~, the macrcll-lodt ~ fr;:i,._~le OC'f i:~ie& Thili: !fi;ag iis ~41y 
pr:~~nt ln u~ bifu!J(~m ii t!w infB:r!;;ic~"d ~ I:s: srnt fo 'T' ~xi the ~,-~.xoliod,: i~ c1:,ifo<l i[.:ods,.~l tk:l,'<k pai'l~m })S n;x:";­
~:;':"fi:'.i} Qr hir~~,t9.,.,.~, fa\~~n...i~(ry t{~k$; ~r~ ~h,,~V$ ~·,:fetl h fu'~ffi:~Am~d m,:;:.""ie, 

fiel:d__prooktrnn, Thi!i-i !::i ~ l-bfa f,~ in<lk:atirig ·,vh~t:h~r tt·~, m&Kwd_jod, i)S f.'!S:W pi'&],:~~d or fta,,,')·1®. pmdidfild. Thfa 
t1~ l~ ~t t-tl '1' \,'h~ t~ m~crci:.'ii,:x:ii: •~ p.rooJttoo u-s,~ ijMct §'t1otk,rt v~ki."S .. wit k. ~t to tr t~fl fr~itt~ pr~dic!k)"':'i 
(tBXHl rn:' ftS::§J \<:/Hl 00 us®'tL T~fal fl.lg ~ only Pl'tl~~~t Vilfili"i lt1~i'Mt\~d :,: · 1· fuH!lli R!)fil\',4Mfi iipts Of tfl;,lt\l'k'il:l-..'t~Ks-: 
a :m;sicr~:mbi:* in a P/,/09 ':#~th deri'<.~d_m!::::__ty~ .-..,: 2: .i: n:,"Jr;-,.x~Bf.:t rn,,.•1de ,mlK.'Jl>:0.bci in a F.VilOP; m· l:I n,scrct:ikk°i:~ 
k,, ~ri $ (OMR:;JJ/():p ~,~,#h m¢id "'"' 't( 

forwsrd .. Jop_fi~d_ref~ce: Th~ ig: E l ,bl fl<i'g '"<'-<hkh in,:fo::Mfe:~. the r-efer=EnD?.' field f:nr f~ frn-,,<.,:srd m;:i/k):,'i 

ca,':ftpi'.nsaifo-n cl '§~ '!up fi~ld. \\i"h,-~-n this flag /0:s ooHo ''fr', ft~ mp fit!:M i~ 1:i-s-00 ~ the rofuronoo field. !fit is set tG 'T 
tl'®i'i tllli oott.001 ~~ld "i,-\.@ 00 Ltt~d olt 1M ttti<ftititil ~~ld. This ti.lg ls, ·Oi'!I)' tl~~tAt it) thi:3 t:~1,Mr~~1: !!' Hw 
fiekJ_rr~idicn 1lsg i\s ~~ to '''l" . .$,,d ihe, miErablcd: i~ rid tacl;:,N.;m:i pre,.ifd:e,d .. 

f~rtihlrt(J:tlott-&1:1:.Ji~Jd_J'd'~tt1t~'. rn,1 ~ :~ t-bll ~g ""'%th lntlitat~ th~ ~rm~n"'~ n~ltl f~' tllli Wr\N<li'd rtia:fa .. ~1 
t~t~'fsPWi~~faw~ ti ii'W: b~tt<::)~) ffo!d ·. VVi'h®~ thi~ fl~ }~ ~-~t t..z) 'tr, u~ 1t~J ~H ~ lJ~:#d :~~ H:w· t~fo-·r-~n~~ ~fold. Jf t ;~ ~l t() 

't' fu~n t~ OO°tt(:o/n f~!ri! \-)~11 ti.e s.Js'fil\l ~!:i i'w, ,~f~~noo fi~kL T@!:i fug ~l:i, oo!'.{ p:ror~nt in t~ bifut:~am if "b~ 
fl~kl ___ ~~~"ilan f!~ i~ ~t 1u .~ r ~"lt'l 1ti~ it~<i'ltmblocK i~ f1d Mt...iw<i'l!'cl ~~diclt..c"<©.. 

b~ckw~rll:~ t~1;i field ttt'ert~te: 'fhb- i$ @ ·1,l~~ fl~ ,,;,Nc·h irclir~te-~ ~ho::: H~fi::;r,,~nte Ji·Jd fur the ti~,h~'-''~\d rn<i,.%:}":1 
tto:,"1it)fil11~11h"":161'~ t~,fiMtt ;Nh-t.'>.'i mi~ tlag i1 ~n:2, Tr, n~ttpfl~M it 1~00 ~i th§! ~f®:1~noo Mid. irn i~ :s~tro ·r 
ti~n th~ b:itl('.$\1 foiiM ~·A~ bi:.~ l~i,.~d -l'l:t 1h~ r~t~m.t)<'.~- fo.•td Tr1i'*' fo,)g fo -t)r1iy pt,M..~~ 1r1 uw h:,t*lr~~~i if lm 
fiikl_p:r~&-dicn fl:sg i:s 'M:f ia '''l" ~ ... d th~ moicrcblook is rid btvt,\'lfd pn:K~~bcl. 

b~ak.i.i.rnrd _ oolt[lm'-fie§d:_ refErenee: Thi;: ig: ~ 1,~'t fl~ ~Nhii:::h . ihdk~t~~ .th%_ N,~furf.l-~~f.'! ~Id ft")f· thi:r. bad:"'"'~~s:l 
m:...,for:i .,:;~·n,oon!<ai.:ion -cl the b:<fu:i:r:,1 lkJd ".Vhen this !1.ig hi s,et ~ TJ ,, the· tqp fil:;i"il i$ ;,ts~~ $s !:he ~faen,t;e fiekl. If it 
1~ :s.~t t-0 '1' i1~i1 t!:w t'\Otl.@tl Mld wm oo u~~ .a-t, m~ ru:f@~'~'-'e fil:::kl Thi~ fuig l~ ~~11y pt~~nr kl the Ml~tr~rn ~f thi.:,; 
fiekiyBc':k~ir.in ft~ is set ii:i: "l' a'1r.l th~ m;;K'.ro!':iloct iB nct 'bt':;>,,~fd pret'.lbt-e{f 

~ntrn ___ di; ___ c~ffu::i~nf'. Thh~ i~ -~ fr,;;e.:J !en~Jth ~ooe fu($t gejt1:e~ th~ vooutt ci an lntr@ OC -t-oeffl~~flt ~her\ n1:e gf~srt 
1<'i-deo hEadss· forn~t is in L~e {!;e., '-'t,hef'l sh!Jrt ·:iidea ~~<er~ "r'l ti: b:i; trts.n:scrri@~ ,i~- .1-3: fi:.t~ k~g~h: un~;n$:l 
in~tier t~Z,.~~ d ~i:t~, ~! till:$.,, udtei"$ ih$ h~~f h~-; fo~ 'Af:b<$156. The val~-..eE: tl and t2l:1 ~Ii: ti~: =he m.=ed - they ar.-e 
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~-~s~n..·~ .. ,1 If~ ln$ijJ& 'i:'@kJ~ !s 25ft Ulfs ls ==ritf'.r!:iretaJ Bf 11 ~k,ti;'§li~1 \<\*ffl ef ·r;;.;, Th~ htBt~r \<~It~ ~ 1n~1 
mu!ti¢teJ by~ d;::_:$.(~.sJer v~!L~ om m,proo1.Jt.e the i~t~rn!n.tttect ini~'*l DC c%fflc.iirit ~lu~. 

dct. de .. ~lzt. hJ1t1:in.jnae: T!"-i:~ ks a vrtriat!e !:@'1~ti1 :o~ :a~ def~'eci §n T at!e s:~·n ital~- t@oo lo ~ti\,~-~ va!ti@ G,f 
fM dffi.erenWl!I ®: ~~m:::le:-"'l~; ot 1ur:'<ih,;lt,cec :;~lo~$ 111 bJ~:'k:$ n irlr.~ matt-ct:<rn¢Ks. Ttt"s \•Mu.e ca-wg:,::ifres ttie 
~fficl-ffi~ 1,1,,..~6"ill' b th~k !;i~. · 

dd ... ,#~.~ d~W.~fes1l~L Thi~ i~ ~= .,~-;~~ ~~rwth 91,:;d1; ~;':' "'~'~n~ h~ 't ~M~ $, t$. lhi'::!:l i~ 1;.<-e¢cl lq ci~h,~ U~ •'-,::l:!~ ,µf th~ 
di'fret-enil~J= t~ c-i:~=ffiden~ in t;,kicts Jn inh.l n1~'(IDk1ck~. Arar Mer1hl'yfu1{ thil: f'~regoq cl nw de i;:;oott-crem in ii:ze 
from dct de- sia! h..1r1:;;ina::,"'l~ m oct o~ st~. :e;,~n:rni~ce, thfa v~ti~ ~ni:l-OOS ·,,1;-~h ~;t;;.~l dffe:rn~ i11 that - - - .. - - - .. . 

:tlci_dtt_;t1Z:fil_d~tmrtiftllirte~'. Thi$ (~ a i,.<'.W~b!~ l~r~1h t:00~: ~~ ct-~flt'l:-:'l!d in T<.IDW B-N th<lt ~ lJ~OO t,::; &.~i\'~ §h~ 
v-.1hw of-~~ tMt~mnfo~J de -oo~ffid~nffi tif ¢hnw1b:&w~ v~ll~~ b b--4,-;.d~ fa k!h~ rst.,ittdti:.0d<A lhh Vi§iU~ !'.::=.tt~~':.,ri:t{~:$ 
fa;,,; e&~fficl,,;<ri~ ~~·:mfing fo fu~r s~. 

f't~tt~m,~._..tt¥i~)lj: Th~ ,.n,ll<t:~ d ~hk~ kih~=r'k~I fl~ 1~ s~t lb j lf 1ht bkl-t-:i tw &i(i,h~ bit¥* dfh lh~ imi~i v~lu~, i h:i:Jt~~ 
-t~-.,,t w ii1,~~ QCT t~t¢-fmdtt1l~{ t~t ~,-~ :s::J¢<;,?-.~d y$i;n~ ~t \1,\Mil: ~i'~ cl t":(l~~ ~:$- <ltc 1t:::- T~ti~ ffi-2$. ()th-®'>i>fo~~ l~¢ i!'~l!:.i¢ 
~~ tbt~. f~ ~ ~~1 t~ {3. 

·tlc,!_:ti.c_siz{i\_.af:ph;a: Thil1 ~- a w:iriab~ fongth ·fu"<i:-e fm ,;mi~ the ~!pha, biod,; de -~ffici~~t !12, !i~mantics; ~"e the 
~rit ~ dt'-Ld-t::_Jii~'®Jrnt1lt~t:1M lr:i =sut~lfili1~ f:LJJ, 

srnl_~:thn~_ci..~-r<t_starl_~: Too sti!l_fo;dw~_otj;,:;;:.t_si!art_:t-'£~W fa. a stdig of 32 bl~. Th~ firn12>t hi!:$ aru 
't<!t!O OO(lll (l0Cl1 C·UM 00\:.">P OOlM ' '"~-.,;il 1h'* 1~~t (l l:)k ~r~, o:kdi~cl in 'l~k t·. ::!:. 

te.:cl:t-.~~fi!e_~hrl_c:g1,d~: Tl'!€' texhm,i:....:We:....:~ad_cndEc is.a; siing d J2 bili,L The 32 ~::il:is ii<!re TMJDD 00..)D Drk.'ll'J DfiGG: 
OJDD om:n =11ill} 0001' in t:.ina:~'/. Th~ te>:fwl3!_tilf''-:;1:ru1. o..~"b marn:s tM start cf :a n~?t tik. 

ti~ ... wi~li::: Thii is·~• 1$,-t,1 m~iQ:~ trt~:ger wn~h $~i~. ~~~:;intil ~ire·,. in ~i~ ~nit d 1he r~ttsng!e,. 'iVh~n 
~xrure_{1tjed:_};ayer_ir;ap:e~=~'Gff,, th,'s \•~lUB must be b=w,~r ·tt~<1 texlm:•....:~~L~y-=9r_,,.~·idth ~"';:cl a:~~ veL~ i:is 
:f\:.irt-\Mt.t\ '1,,Vh-en t<f,:;,i:lw:r~~}:,itf~t(jsl}ei=,j\<il..i§h i~ n4t -~= it,u:iti!plt. r;A tlk:,,~,,:Wlh §h~ ~\iJr~t~i~! $ke t:if M~· in Hre la~t 
f>....~'\~1n /$ oerlv~ oy t~:>:.tJ.!R ... °"'~~~tJ~:>t'tC'"'A<i:1h%'1il~.Ytdti'i, \Vhe:r. t~w~m~,---~~ct:Ja:):'el'. .. ;$h~~""'(•l .. {tb:}e<:t.\=skffh 
I~. u~ it~t~~~d ,;)t &~1ur~):.t~l~l::ZJ~t~t'.~,;'"'id~h. l~ v;.~4...~ ~:l tih,(,;'"M~h cm-¥ifi ~~ di\-if:>.ibl~ h;;,< t.,\.>t'.'i 

ti~ ... ~ight Tnti I~ ij t ~-,bi~. i;_~\m$d int%~ which i~r:i~ "'~rtk:·~ $ire, if1 ~~~ wrot ot -t/1:<e rect~..,=gle. 'iV~n 
~xrure_{1tjed:_};a1<e;·_sbap:e~=~'nff,, ih!:s ,,;alu."S' must be ~\\,E ttan. ie.',;ti.cre_;obje:;i:;fJa2ier_he.~~t .;and .;;ii zew s.~/UB liis 
fortkkl:t.t\ \'V~·i ~tfo,·=lt.Pl\leo::;tJ~J<~t:)~ight h imt ij t:rnAHj:i~ =tif tJeJ1ei~ht tht ve::•ik~l lilt• <.if me in ~!''*" \~$;t !'PW I~ 
;ffi;fi\<~i by re;;,;r. ... ::re ... cl.:{er.:(Jijy=e~ .. ~=~h1%tite, .. ~ight \Ntien arexwre .. :ctlied.J~yer ... tM!J'e'"•~'O-f, ®.i~c:tJ1tJ;ht i~ ~~ct 
)1)t.';{,~ d :t1· ~~\1ttf~",:::zjJ~¢1J~l~l\,h~iijht th® \<.)il~ cl Nl~,J:'*zjht ~~~ii ~ <.1hfo;}:;i~ by t\«=tc\ 

m..lmb& ... o{Ji00:i1: Thi~ •is a 16-t-tt. ct ijflfil~r.'i>~tl h'lk~! s;,ei::::ifyk~ he m~1ber of ni~-s -e~~e-0 ITT tlia blsir~am, 
:\h'h~~ fi:"'\:<hif~\31bi~'1J"1):'l:,.'<:f.J,h:~i~='tlt', f"m \>\~}}~ !~ i~tiVt:>;:1 fr0rn CE:IL(textuff'..,...Otje(:t..J~r~r ..... :e,\1~b--.tll~-""''1®) " 
:CElL(t~'.:durn_oti_i~ct.Y~i~~:_[i;;~ght·,·tl~j!wzjM}., ,,,,.til3!rn CElLO :rrn.,ncls up ro #:e !"le~r.~t in-!~g:e:r. Vihl.:\n 
~~~l~Jf~.·u.t)t~~.uj~.~~~u~J~p~==·{l'l~.. ttlt· \~~t~ ,~ ~terfa!ed ft®, CEIW:otj~t . ...:~~id~ti!E __ ;'~i~th) •). 
CEJL{t~)i.~f;,\JwishctHi@J~·t{Jh1). 

ti~ln~t_).mlt)_J~b~ ... ~r:t®h·t: Tftii m~M !Mit~tt1 tt1~ ~~e;ee,jing 1:;,\iateam oo1ialrns a s.i~ of bis~m for eich We 
'->"=t'i.\m th~ m~kt h , v. 

tire ___ !!:i~~---h~1f!:: Thii i$ Kl left pmt cl a1 ... t1it ·m a ~in_~igned int~er in :a.to~ which tndit~<Jtei a tkze ,r.if t-Jtstrearn 
~~!l.s:!ir.:in; !lhe ~~T:-e>.lsf-Ol"iding ~~ M byte wdt 
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m?:.....$lffi, .. .J~w- TJis if!. ~ 1t:M p@rt t;t,f 1 &-tit :r:if ~ 1:.trf§lDrit:~1 \flt~11~r ~~ $2,.!J.it 1.-::Net. Jni'!ir.:;.~tff% :f $~ of Utffim~m 
c~1fa1it'*ing the C(~Te-Sf,0.l'~<fng me ITT by~li'! unit Th1r, r~ ~ire cl !:;iimtream :kw s'J c.fftain me l$ deriw~-d fuwn 
'tiee=~it~_bgh,~1$-•M!::i~~~:.,.,}\:td'. 

tmUd: TM$ is gj\~ t:,y J6,.,.bils l$r:Et~n1in-;;i da::':11$' of tne 1/~$:$ h the J1tnge ,,=f 'OOlJJ t{l FFfF in hes:etiecj~l 
~t<1Mit:~ fr~ tr.f1..i~ll: e,."%:··:.t~--J b bntit,,""n,r,l'i1-t 'the, f.~8<1 t~k1§Jf!Y i~nfili~ t"<lt:!': tu~ 

t~:i;lt.fn~-e::,r,uf,/~~li~ics-;.;.~=dl~~M~: 'i'lt~ i~@ ~)>i,id/i n~!J ,,.-HcJi ,:;,-'h:i:?s1 e;--i;t ~P '(f it)tlh~t~~ !fs.'$f ~h~ sw ''.f~~~w~ 
Otlject i~- o;,erting in @'tit' r~~i!ren<:t :Tum~, 

tm~t~~11:1,i,,,Ji(Ji:eu~br. Thi~ \}..""tf::'l-~~~f::-~r ~~~)~'<: th~ ~t1itimum mm1~t d bifo ~1 ;",:_ ~im""~t "-'::-\'thk~ ::,:_ p~t:::k~t 
h\~fot~ w:Jclfr19 ti ~,~ff;-f!'it fl"i&k~t. 

dei::o.di!?''-Sc-"!:'!~nt_mark:er{}: Thh. fanciio.·rs ',~:ill der:~de 6€ ~,ilh"'n:i?,ik:~lly e~:o::!ed -;.~1erJ rn:af:k~ The ~rnhn,1,,,ofa:: 
i"Y>'ix"W~ tl$·¢>.·+ hi. #1~ in Wai !t¥4~l 'l)i~d •lh cl~t~~h~ Wit~ in~tti1Ziih;":!M f~ ~~- t.t,k:,:f ii-1 -,,~+tth th~ itw·i-1~")1 n1@k~r ht. 
1t~'~n in ~ror tr~ Cj~e, .§l ZTR ~),mbt.j \:;.1U re r,!$.,P(k,""':d ~ th? s.~g~"lt !Til.:!rK~r. 

tfil:di.lf:~:_clzjf:d:jd: This- ~. g:hBn by 1 G--bJ:s. ri1<pr~smfa1g ,n~ c,f face ',tafa,~1,, in m~ ran~ of 'OODO 8:.,'([l 0000 OC-00' 
w ' t 'l t ·i 1 ·i ·11 '.J 1 ·1-1 ·1 J ·11 · tn ti1rmrr rne te:d~re,J:iblei:.~tJ.1 ~'lqtiely i~nttl~ 1~ >rei.1tf'~ tj;~~ hr~~r. 

Vifa\l~l~:_tittf:r_ty~: This f.~kl i~irates 1h~ z:..tj'th:1:1:-~iic: pr.~ds.~n ·,,.,hid, i$ t.,::M:d fur frr~ \-s,-a1,~J.~t dec~s,1ioo .oo. 
tt~ ft'::l!e,::;;~fng: 

~ 1. ~, D:>~~l~l~~· -~~~:t i 
~ ...... ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,-K,,,,"' -.. --. --.. -. -. -. -... -. . ....................... i 

~ (} ~ t1~f~)l*l ~IJ~~~i~ 
~'''''''''''''"""""""""""""""""""""""""""""""""°'§.""""'-~---...----...--
~ i \ ~~\,'§1;:ifatd h hiM!'ttsi1) 

w~"*~l~t,:(;it¢:,µrni~~il:l~\Jt¥:cli:t i:'hkt ~~l/$ b@~*1t¢~ lh~ :f'!Uffi~'T -0! ievas in the \:\<Tu><:e!e:1 OO(;O:-•'n~18fot1 of tiie 
t~X1W~ .. 

s~~~_diHclfon: This fo2;!d indfoafos lhe ~~an afu~· cl AC :-:ooffk::ienfa. !~ singlE--qLl~"'i! a~ muln-,qu1lrn. m,;:-tltS, if this 
H~ i~ 'O", ffl~M !fl~ tt.lt.flfti~tf~ ~· ~~i':i,~-j itt th~ frt1i<-d~ih f-iil~<-:fufL lf :1t fa, . V. lfu:>"t~ th~i ~~ 1t'-i:iit1f~"'ci li'i im 
~t:.ibband by ~Mrn:.1w¥..l f~~S<,"l kit tn !:ii!e,.,~~L q:!l~f:lt n1,..'"1lj~ if ti~ fiij@ /j; 'ff . 1ben they ~n~ ,$\c~an~ed in ~i!pt~ru::: h'.l ~1pi~r;e 
fo-s~-<:;:.-n .. W'iihtf:\ ~cl\ biiip.lanE•., ~y ~r!<i ~,rann~ ~~ a, $Ubbm1ci by ,;,ul~m:l fa,s-hi<J,f\ If lit is "f'. ·§By ~rn :s.s::.'811nsd fr-001 
t~ t,:J# ~"'',~\it@t doi:cooi'i~~'ik,i'i !av~r ti::, high wiv~~t dct;t.-.J'ipi)s,ikin la)~L Vttfoin ~th \<;.®\f~~t tfuoom~mcf, taN~f., 
t~~' are ~,ijn:,1.-e-ti fron, fi1:1;.~t ~~Jn~l.~$1t ~'Jlane 0\':.1-'Mfi fo. ~ !ec~t ~ignlf!f"$l'1! bltpfalne. · · 

s1ait_t:t.oo_tlm&.'it< !f this J~ is filh~.it,• ( &~t-l~ =a~ lfiltat:®rl = t}. ~h~ :i.latt ti:~:~ ftfo.t,<iw-j by ail m, to oo 
ir.,$~ft:,~d i:,'":: §1:1 ~;•,idt ~)o)"fa'SI ;e.al~biti h1'/~J' ~ntl&:lf ~:M:h '.&:NR S't~itbllit/ l<~)\~C 

t~xtut~:_~~:d:_l;ii~!i':_th;a~; This~ a 2-bt iht~gm' t:.iHk1i!ci tt T~~ &-J3. n h"i:ffilifl~s, rn~ 1h~~ t/tw tlf a i~tf.;.~ 
f;hi~tt !>:iy~r. 
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I l - I 
~ ~nti~~Hon t}~ ~ Codie i 
~,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,~,~~'''''''''f ''''''''''''''''''''~ 
~ ~n;gkt ,~ui:Jn:ti~~~r ~ 01 ~ 
~,,,,,,,,~,,,,,,,·,,,,,,,,,,,,,,,,,,,,,,,,,,~''_ ,,,,,,,,,,,,,,,;:: 

~ n:~1ih: f\tl'~~~~t-:·:-;:§f ~ -s:f~ ~ ~ :- -~""4: ...... :..:-~ ~ :,,.:...;,: ~ 

~ ~)~:-:~~!i(d ;·,:;_~':H~t~f~t' ~ ~ 1 ~' ~ s.~. ... . . 'f. . . . ... '-• 

~tii.;d ___ $(;~~~bmt.v ... i~·\~[~: TN~ ~ki in@c~t~i;; the nt~IT::,,~er ~ w.~t~t $(:{i!!~fut~'W i~'>'~~ ~upp;;,~'1~:f n tt*" tii@~~~m 
'fh~ ntiit1rmr {'.m-l tWi°li:.m1: 1 k:, \<,-~l,1,~~~(,(~':\C~t1pt~!tkft\J~<,,<@!$. . . . .. 

t~.J.:i~~~i.:l .. 5P~t~L:~{t?il:ffllirty; Th~ f:ie!d indl~t~'$ !R·w;.,, ~he %-~'ti~l j~~i?ibmtl \e,<;,~ls ~'"e ~ijm100. It i~ ;.'$.k~ :~ 
~""!-e;-:then defa1)t SJ"&.~t~i ~c;;i,:\13bl/~y i~ tfS&'i, S:~Erfr1© froo1 {%f'{sp_~·lh~Lscsla!:iJty_!e<;-~is"·1 )Ah of 1he ibi: ro?:-~&\.ii.'ltl up 
'ID the full ffil5"1\u&:<,,, wtierf-l ,\ fa; ;g p,:;,;,vl:!:r flj}>:Srn~i~n. f lt~ ~v-ti!u,:s b ;mro, ilif-l :3:µafaf 5-C.l>!labiltty i;s $PfiGifm-d by 
w~v~le.ct._Jiy:~ru~:te~ i:l~iw~r,l ~%'\'1-'i'{, 

wa~-e~et_JaieU:nd~x: This 'fib~ hdh~~re~ t::~ klentifc~tkwi number e:f W'i::Weie'Ldec.nmi:;o·*m:,"l ll)"~r us.~·d R"* 
'Sp.~ti~I sc.glabilit'._$'. Th~ inod!si:K il~rt~ with O {L~., root_hs1txi:) ~"1-0 ~nd,s cl ("\s,.'.~V~~t_~"'t'°'"t1~sit~Qri;_J~1te!:s-.. 1} f.~ .. , ~d! 
H~&:ih)OC:\l\), 

'!ffli:°ft:mn_w~v~!~t_fi~~r: ~ tl"li:s fk'"{d ls '''f', fri,e~ ~- :s.s1n:>e \<\'avefot fof;.:sr •is afp~d fur .gJI ,,-;,,g,,~s-fa,t !:ay~r:s,. !f f\h fmki 
fa Tr, iti~ti dlff·$f~tit '<.<.@\:~fot rnt~'1"§i ttiay oo applb'd ftl:i" ti@ ~-;,,";3,.•~!~t ~{\t:.-,-t1f-c-$l&1r1. Nctt~ 1l1at th~ sa.~s~ fl!lE:r~ a~~ 
U$.~1 fbr °'-:i!,l,1: lurnirn:irice ~nd c.hrw1~Th..~- Sinr.:,e tie d1:::··,)i'Tiil,3:"'1-.. ~r·K,'€'':'.l· \'sio't~ ijf.ld hei§:,.~t ~ half tt1ijt i:t the 
Ilm::in~Ms. ~~ i~l::t \Wl',n,~li;:,'i fl!t;w ~"¢i~d kt~ ,~.m,'1i~~ is si>:ippoo ~~,t~i ihe d¥0i<n~iwnce ~ syntoos~'ed. 

t~xh .. "ri?,: ... ~tilett.~J~cwkith; n~ 1~Xll*~ ... oti!~~ .. J~r~~u~\~'!.t ,~ ~ t.5,M tJnt@n$,._i !ntf!g~r reprt;,:5er,t/ng the \\~4:h 
d th,~ dipli.ly~hl@!i::i£b1' tt-W. ktmit~"k~ tt(:l:!"'f~":ot'l:fl~r1h~f.\h~i tmit~. A &~t-t}vmu,'!: ii k~i.\i>:':1oot1.. · ·· 

t~xh .. "ri;: ... ~ti1~<1 ... ~J~tJt~!:fht; Th$ }e-~1\W~ .. sibj~t.l~'i'et..hei~":t ,~ ij l$,,bit lm~iQn~ct §nt~r r-etm.~'"~n1ing the 
:~ight ~if u~ diiplay.;':!bie part oft~ iumi11al1.{'.~ ~@~P<i~1t !fl ~h;:.e) mits. A ::r.BX-1 Viil~ie is fortici.ien . . 

lwri~mt~(,;ref: Tl@~~ -ii:i ·1S,b~ ht%~·i;,n~t ~~cit~~ in rJ)l~l :,;,.:nim, -~ f1\·:;:r\~~tijJ ~'~Hl~1 of"ihe k~ ,~4; ~f t1e: 
:rer1:1ngle de:flne,:§ h:.r hl'»"izi::tits~ ;:i~E o:f 01:.\'Bd_y-A<1fu. Hie ,_iaJrn;· ct §~0Ji~1t~l_ref ~t,;aU be m:\i~ib!e by r,<;,n. 1hB :~, 
R~~ fr~ sh~t~r'ig ~"1;:l fi..'¥ pfok~~ ::'s~!'iiJ{}~ftfo·(\. 

"'~rti1:1~ ref: This is s ·1 §,b:~ fnte{l~ whi1:.n sp2 .. ~fies, ifi pi~el ti~~:,;, lh>?. ~se,-&s:;.;il p..'Bifo:w. cl ~ i':lp •~: cf the 
:r~<:,i:ang!~ d~flrmd by v~rtic~ ~Zz~ of ~bj~ctJw.ight Too 1ts!t-~ ,of-;.,'$:.,tjj~a!_re.f iiha:ll oo cih'i:$ibl~ b:y hlQ. Thi~ i:S ill!<-~d 
far ci~c~iln~ ~~i tor r,tctwe 0;.,,'11p:,.1.~tjmt 

cl:l~t'""w~h: Thfa is. ~ -~ 5-M uMign~d ihwger which ~iii~ t~ horiz:;:mi:al iz~, rn pix~l 1..mita, of ti;,:s,, ~tang\~ 
'ih~ !,Wis.~s Lhil: t~ct. A :t~!'o 'ialLw i~ lbd.¥&.,,~i"'l. 

~~\ ht:i~ht: 'l'li~ i~ ~ t/f·b:i! i.::ni%,··ntd ITTt~~~ whkfr $:;::~~::;m~$ th~ ,.,~wtk;jli i~~, h pl!i'{el ~.nh~. <:.if l~~ r~~wir~\t 
ifi~ !,Xi~~s ihil: ¢~ct. A :t~!'O 'iailW 1~ lbd.¥&.,,~it . 

·.·.·.·<·:<.>. 
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qij~fl{Jr,ti~Y Tni~ fleM a~tlWJ t)fW iA'B flt Ww tll(tmt'!:l{~hn t~f!t) s.iiil fQf. ~-SKh ~\~~l<'!Nmy l~l)l~L A ietTl v.rlzre \~ 
n:ibi®e.'1. Thii:: qu>1nti~ion :$tep ne ~ri!imetw, qu,~'1t ~ cie{:cd~d U:$lng the funcfon ~t..J};~t~'fl( }: ~nt"" 
~~J~r¢!r,( 11 

~ ~s ~ .~ 
1 ~t~ ~H~ ty~ ! M~ctU!'§Q 
~""""""""'::""""::""""""""~"""""""""""""""""""' 
~ 00 ~ f-t~tb~d~*~ 

t~~1~-lffl;j·l:l~r~~,- -Thi;; i:~ -~ bimwy~Hiog d ~t l~~~t -1:Bz~"\~-~ foik·w~d &y -~ z)r1~ \} Ottio tt\'Xi OtltOtX\1:f. Hit ,m:)lt 
pec~e:;-1t "s%t~~1 -~Kk~te:~~t~1't:<i'Jt$liiei1~"'t:fo.sii!bl~ ~1~!;.l 1>$ ~! 1~ 'tf A ~t:,,1l~ft;' m.wk~t ~h~i '$-'ij' bt· io:x,~itcl h~it1etii;j:1tdt 
tetor~ -~ re:,;,;tur~ p~et ~, ~t,~·:,,eci ·0.,nn ~ t<yre, 

TUJk'.$1 ~~ i'hb p~n~i'!'l-..-e;.~r $f_~)fie~ tht· f*.W::-it~ ,:;if thee fair t~\K-i:i"'f, 'Uf1it ·,A1hin th~ tf,-;:(1{.jt~ t~(:ki;_d lhi~ ~\W$"!"i~~t I$ 
~:e,oae,..1: by tt1e, -~~~~t,;-in get;r.mramfr 

TU Jas.t "' This p:.,ir~rnete<r S{::~dfl..~s; ihe r:§.,%-ci:~·r :nf ihe< !~~ te:.;:kirE unit 0Mihi:n the ie)'.kit~ packet Th:s par,~-.,,1~:er iic, 
dlN:-m:iect= by~he k~;-dion gd_par,,m1G. 

h~~~- «tfut1ti~tl t,~!,i - i"hl$ Ii~ ~ t:<i'lii:-'-1:'M fl~"!) -;,"~\~it ",,,h,_'<:,.;-;; ~~-t tti '-1' 1IT1k,~~$ !h~t ~idi'lk:i:tt~I h~-"'~d,~' ink>tfr,sis~Gt\ 
i~ ~~~i G th~ roxt~i.; p~r!o:§t T~i'!:, bit mu;tha~~~ ~~!u~ ti~ b~ fr~ ~~dmt ~f ~ tt\i'>~lf~ obj~iL . . . . .. .. . . . .. . . ... .. . 

t.:s:r~·t,~~m~f~-tJ~~~th - Th/$ pm'...~it~1~r tp~;,::Jfi®l 1h~ tl~1frrM1~ 1,lmibit1r d blM: ki ~ $~i1'i~nt '><Athin ;;:i; p~ii;~t 
bdbrt ii!ddk,9 -~' $1~w~~nt n~ .. ~:1<:~t. 

.... "t•i,. ~ ... , .... .i:- .~,_ ... :i.,,:,_..,..., ,J:_" ~t, -~~\-~~ i' '"'"' '*"'"'"""'"'"''"'"' ,.. "*" "'"'* $''>~ .-.i __ ,.. .• ,;..,.,.. ·!:;,.,, l's '"""'*'·"'"'"~ •'"" "-'"*-'»'..<;;'-',.>" ._.,,:( '""'" ;:;_.f J'>,_.,,_ ~~~.J~-~~ .... ,~~t-.;-~~..,..i:W~,J:~.~~t1 l~~"~t_~ .. ,,)·~~J~ :~ ~:~$ !~ :\.~~" ~:5·~f.~.i (~,J~~ ~~:ts-,.·l,.-:~~ ~:~-~ t~,;;,_vvt"'--f~~ ~~: ,~~~ ~l-.!"!-."'.ll~ (,_.&_"'-~·'\..,,.,; -&OO~!Jt,JK:~· ~l ~-$~l .. n.;,_-.;.~ ~ .. l~ ~ 

hi:'gh~:r b~nds. {~ll b~nd~ fil;>;{;~¥i DC l~r.:d} wifrlin a si:aj~ !r~ ib~,::,\. Tfo,~ t~fait~'-z!ff~ fa, ~n~raii,~d lY§' an actapfr~w 
.~fi~hn-wlJt ~ltot.~'ld~f- f!:w arilli:,~1~1k dfilooding, f~l~t. ~i fi-1~ frl~iiafrl'Jti,;)n of 1~ 'i.iiti1ct't:''i t-fot'\!:!biiiti cl~idbi.itkm t11M~l~ 
i:_wii:!t®~J ir1 !§il.Jbi:.~~u~ ~.1J. Th:.i:~ i:.w:{ii:.~-.i~- ~sw:§ -w--11:l hm~r -~dht'r.t~1\,;.-:, a :.l.~/) Jl~~$ ~t, .i:~d~jjthw prob.m;iiM)' ~1:-t-.J&.l 
ba~d on th~· fr~q1..,~~y :;:;.~ts of fr~ ~~lik~_.sly rl~rod~d ~)>mbc-%-_ Th~ ma~Jrnurn ~-:ang·~ (t::r pr~cfa,tt.~i) sp1:::x;if~d is. 
a,"-1$) , 1 (16 b~5\ The fnij::dm,u,-n ft~qt_,~)'1(lj i'.OUnt ml' the rr.~gn;tuctl;! iili1d r~i~~i m~d._aj~ ~ 12'?', ini fl;lf ~t ©t"1ff 
n-i,ryrjels it,~ '127 .. Thf.! ariMmf.!tt rtX~ ~1:s~(l i$ idi:m1ic::1l to-~ C$:'1:1:t l.$en in ~nti':-,,_Jtec1J,ie~Ji~rtn:ln-ct$._J;.Ueve(Jd(} 

t.e-:iri.lm~ ___ $p~t~l .. k~1'ef ... $t~:rc,i::ooe: 'The texkw~ ... J~ikt .. .J~';;-er ... itmt.s::oci~ 1~ ij $Tu'lb.J of $2 bf:t~ \he ::32 l:!i~i =M~ 
'OOf-0 ODOO &,.;'ilD Oet:""l0 ooaa OJ:D'l tGH n tr ITT biiu~'. Th--e tB-:,,:tur:e-_~{>::stiiil_l,,1yer_st;;irt_cod>B- m~'i:s- the stm:i: of ii 
n~·w ~~M~i i<-l/t!f. 

t~>:1.u~_sp~t:~l_:!a~ref_kt: Th~-ls g\<:len:by S-bHs r:epr~se"lting (:<rn:!· aftl1e v~\ua,s ir, 'ITT~ rm,-~~ 'DQlJ!;;"-0· t:J: 'llHt' 
in binarr Tl'IB f~;dt.~~ _s.pati~ _la)<~ _id uniqL..~~y icllli1~ffa,s .a q:i~ia! l.i::,~r. 

~dth_ji~oo®_J1lgt1i)~r~~,Jm(}:: ·n-~ li w~ :~1tith1t1~tit d~t);.d®r frw (.:!~K:;;XitW lfm q\,®"tlt{~t~i i:.¥>t#k,l~ni ,~~kit:'$ tJf th~ 
tli:gt~:r bands (aH t<arillS ~:,;~~i:.ct DC k:-:.:!§·1d} ',>"'!!lih a st~ru ban.•i:L Th~ bit~11~a~1 5 g~r~~s:1:fud by .;m adapii,.-,~ 
o'ltl1hrt::®!k @1c-0d@r. t~ ~dtht'l'i~iit d&..):.'lding, t~l~$ on 1h~ hHiaJ~tkm of fr1-§i, ut~h"'.~t /*gt~bi!ity ,::fa:1.~ibutk'lf1 rr1tsri~~ 
tJ~~t~$M il'i $llt:Jd~tti~ e:22. Thi~ d@wcl~t ,ii~~ ,iidthn·~k~ H tloo t.itt:!. Jti ilii~pih~ pt;:-:lb,:s)f,\Mi tm1d¢! l:i.)t~rl <;,,~1 
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ttw f:f~qiiern:y c.~~nt?i< <:t· ijw f:ft'vt~i~h· d&m(~t w~m1b{lit Th=>. rn~:,,;irr~im f<'lt~ {r~ r:ir~~lsit1\'1) ~t~t~fa,1~ ls CF"·t:6} ~ 1 
(i 6 bit~} Tm rn~i:krw:n !'r®quency ,1::-otm~ for th~ tnaJnin.de ~ re':§<,~tml r:1i~:lm~ i:'$ t27, ai"'fl fm ~ii clher n:100~~ rr !$ 
ti:7, 

$tl:f...c$(:$ijab.HlYJt"itl's: 
~t~~rnt~l ~~~~-

~;ll::t.1.W~_:~r1U.;1cy1:w .... ~t111::rt.~Uli~< Th1:::: t~::~hit~.-~nfJ~Y~( .. )lit*·u~.,;,:J~ ~~ ~. :~l.dng ftf ;:Js';: l.<sb. 'h-11::::· :::i !::.«~ .,;if~ 'tO-.tlO 
0000 oton lOOO ooc-0 00© i lHJO Ot1.10' h rut{.rtry: The l~•:t~1riUl"iLi~yec$t~rt_tTu..ierna&~ fail :t~rt {If ~ new s:rw 
!a:{er. 

t~xhkr·eo_:s.m_[ayi;!r_jid: ~~- ;:., giv~n by 5-blfa r~~~~""'"<iting one ;:,f ~ ,rak~s in th,,;, r~~e ;:,f Wffi..~' 1i::- · t t ·~ '.1 f' in 
tm1ary. T~ §!,\:tt~g,_:$rit_!i:lJ~(Jd unquo&iy td!,\tt®ifo~,~- ;:i,1: :tNR ~'J~t. 

N()'ft A!! 1ht Mtiti: ~'cit~ ,&~ti ~t 1~"'c P}'ti: l"\t.j{J~"%:t)'. ;~tW~'1k~fo ,)t-i:,•tibtf {It'~~$ }~ $.l::l.Mfod ~frw~ ~r:,y ~t~il {..,,.xfz 1¢' 
ti~t~H~itw the mtw~~:irrL 

arn_oom:!N"O: Th(:s 'flag ITTtfo~aros- ·;;,<Mt::'wcr S>.;"<,."T,~ oi too ~ilib&nd:s l:if 1h~ ~urron:t IEi}'~f ,C-D,"'lt~~ ool;'o' :a·•:!K~ ~Ofil:ffi.::::i~ts. 
ltre 'l~!l~~: 'Ct R~ th!~ ilf*,;l inoi1;::~t~,"$ thJt gn.e or :rrr~re i:t tr~ ~tcl~~'1;.;,~ ooril:airi ©cfi!'i :iero ~tlici~~t§, The, -..,'J.§v~ · r ror 
fois flag imic:ate~ thi:. ~ii fhe ,s;:;...s§:.hm1d"" oonfain ~:.:..'Tie rn::wz~m ~ftk:er.,~ 

irn .. zw--o: Tt1l$ ~cg lrld~,§lt~~ w~t~~ ,;'ill ~h1 e...,~flW@.::1:'tii in §M Ct.tff~~l i~}~- f!rn: ~m Of ~t 'TM Va:."l.J~ ·er k~ tit~ 
ft."!>~ inclk:at:,?,-s ttia'i 1he 1~)'€-f c-::mt~b,s s~ne m,n~n; ~""4fic~-..ls ~ ,n'llcue 'r for fhis fl~g !rn&,fa::""'te:s that the f~:yer 
~'<It ooni:.ains :z:~ro .::;ooffo):fil:!'its, mu &i~rofor~ t1~ l,;rf~r ts :sk~-,,.,s<d. 

ih r~ro, hi l.:~f'~::). bh ~f() t'~b ll~fl i:l:t<fit·~l~$ ,s..~1:l-::.~: th~ LH.iHLiHH $Hbh;,:i:,~1 <if 1tw <'.:l~'t'M'!! i~¥'&' t%<1'~1mt.':i~ t:,t'iy 
~t~:© (:~fkt~1~~.1))e \-~\ie ;1 c t~"u~i$ tl~- rrmi;~i~~t- h~~ lhe t~Hiti,HH ~hl~~nd t,z~~t~it~~ t;1(~-i~~ ,~:ffkit~)ti, 
,<ffitl th-..*'-eyft~~ ti""l~ :ubbat)t'l 11 $;!{ip~ct. Too \1&!k~ 'ff kt mi~ flag itKit~t~~ m{lt t%:! Utlilfr·i~i :u~-am::1 t;arit~t-1~ 
:s.91:ne mn.z:ero -roe:fficien~ 

m-tth_~,mfo_~ii~•::fa_bil!a!ve!_J>b{]c: Thi; ~~ ~n ~i:i.tlmwtic de¢-Od~r t& d~,=;l)dlng too qL~"<ll!Z~<I ::'.ooffida~t 
·,;at.®-i.• of th~ Mgti& tmriru in lh~ bi!~\·~!_ qJ:im fnt ... 1:d~ (~l t-antis ~x~t,'l DC L--aru). Th~ bi'mit~am !Is ~'1~rntt-"d bt an 
~~pt\.~ sR1thrr®&:: '@f',t'.:',.~~t. 't'h@ ~dlh<tw.<fa:: ,i~x;i:iti~ ~"®k.~$ t!t1 ~ biifak~~k,t1 tlf th...~ ur;i'kwi., pR"±~'iMy d~Mbt&k,~ 
ru~i~:!cs de-!l>::dood. The ruifa_~~ .. xide_hghtran~_bi~t~{} fune:.1~-, ~~e:a b~l~n~ ~~.annl~~;i, . .and s drnr~~~a~t 
}~~t:-,%ty m{li_~l ~ d~wtt~ ki WJL'dau~ t!.2.l. I~ &ii5 mot.*, TM ma(~·nrn~ rw-~ {,t."<l r~f...i-siw~) ~~"cif:~~ ks 
0;1.1e} 0 1 (tS: tiii$} T~ n1ijirn1~.m1 fff!q~~~~'i-' ~,,unt li;1 1Zi' .. It U$'!:$ th~ JhitiUt~-~~ fl.~i b $s;~ if ~~q ':)f the 
Lh'HUHH >lr~· ~n~~ ~f!U§Hc;Otd~,:d~d fi;jf ~Klai~~iflh:....cwrn~1 ar;d ht~_Z.la!ftP"1 0!1l)'ht..2~m i~-d~~~1 . 

.oo'-lt~'tJ~:t;J:":\dt\J~~hb1tr1dt(J)i~•,M!UclO 'lt:i~ i!!i •~"i .rifhn~~tk: d~t,ct":id~t for ti~tXii~ th~ tJt~11~sct t~~,ftkfo;fit 
\>'ili:-"k~~ aftl"ID higtmr h~r,d:;. in lh>B bi!>B'>'~Lcy..,.~·,·i-t mod$ fa! oorids ~:i,:oopt DC: 00:.nd). Th~ ~iwtffiiarn b ~--ri~rnt~-<l by i.:ln 
:adapiiv~ .ittthrrwlfett o@t'ft.~t. Th~ ~rlln::'1~{i:e ~"t-oi:.tng t~Ml5 m ·tm ltii'!fa1/,lrdition ont~ urntlt~m p1't.'t.'it.1lt1ty d~"ltitlt.zti~n 
t'l'it):.M~ d:®$ttibtd n~ ;,lrl~i\/l4tt1d~,,h~ht~~ttt~,J:d~i~{) futtetkm ti1, .. 1$ h~il~n~ t.,:::~wwir~. ,:md ~ di~~"'?'®ftt 
p;dbiaib-<'!i1y m,~l ~s d~s~rn<la--d in •;uhdau:ae 8.2.2. Ii!> ~is n-10~, TM m:;,xif:f.ium r~~~ {,~- ~m<::&s\o,.-,,,) ;;.p~dfud is 
Of' i 5} , l ( jf, bl~}. Th~- ff\ilR~Hl¥Tl fr~cy;_$1¥~y t;;(ll-.,n1 h 127.. 0 I.*~~'$ tl\~ li1fh!it/)$f>:> lli.~!;_!$ ttl ~€' ff i.my (}t lbe­
u-m-tlHH ;Jr1:: i::in ~"<P iht*' rmt cl~(~n,tjei.i For e:ii:~rs\ry/f; if lh.:.....zem~ 1 af!d W1_7,~n--s~1 ,:mh' h{.1i:;ro i~ d~~te-i 

,~wpa:$!§:_filrerJtit~h: This. fl~ld ooijr~~ too m.r(J~h ti'ftt~ k,,,,,,, pass 'll!~r in binary r:angirey hm1 ~Ot'"0r (lmeyL'-1, of 
'.1) b "1 § tt" {l~tl!Jih of 15) 

h~lpi!!!§S_fifil:~t_lei,~gth:: Thls. f~1ti d~'fin!:% '!flfil fill'tglh tifthehigh J)iWi Jl}'iE:r ll:l bin,ar;.r ~n9<-"rig Mm "OOtW (~0glh of 
'.1) b "1 § tt" {l~tl!Jih of 15) 

fitt~r_tap,.J~~~~r: T~i fi~ci c.~f:m-,_~. sm inttl:Q~r fi§:~r C:t\~f.l\;.ieM ih ~ 15 ht $lgnect in~er. i~ flltt'T c~ffkii~ni.S a:fe 
~t~J,~ fh.m1 lli>,i l~ft tiK, .. .;t !~'i- to th~ tzjhf tN}*t t~t) (¥~~-. 

tl~er,JitlRJl{}at .. Mgh: Ttt~ trel\:l d:eir:i:;i t,1~ !~ Ht tiw ~f ~ f®@:1ng fH~t @~fflcl~1t \~hw it :re:nn~ in ::12-.:t1lt tEEE 
%:*"'~lt1(i! t;}t't1-i:~1t Th~ fl~~- e©~ft1t\~inh, ~*'~ d;,et,d~id ftt:t'!'l tri~ !~ m~.~t t..~p k, th~ fiijht m~t t~p od~·. 
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fi~1~_J;;JpJl~~i,Litl~r 1hhifl~\:loof:h~s:lt~ ,~ht 15 b~!§.tc~@ fkwtln~ :t;~'ti:i.r ~ffi\<:imtvA1t::ti 1s:t:l~~1~Hn J2,-biHEEE 
fteafing fum1~t Th~ ijltw crefflc~rit$ ~~· ~$e0..."1{WK1 from tbeil:}fl: 1t10~1 t~pti:s the right rrso~O~':i !)n:Mr. 

!n1~u1ir s-tal~ Tiis fi~M :t'Sftn1,1s H~ i:t~.mlit~ f.1:lct.·r of:tf're nte®:r Vsav~:et tv wh&;h the ,utp.,;;it of e~~ e,,,~npc~itk~n 
!evi;l i:& d1Vldl;'dby :an wt~ger &.f$:k:ln op~atl0i"!. ,A zert va.l~:$ !$.kirfid~~. 

qtatrl .. ltk_b~: Tli$ t~itl ihtlit~it~5 ~he qu,;1ti~v~ ttep die for m1e ~kw ~rnporartt tif h DC !:!iti;iband. 1,, ~t-a 
's'Wll@ fa fci"t~rl:l~n, Th~ Qtl:-§llfi.m'tion :;;;(~p tie~ pirnwnet~t"; tfJM'tJk\ if:l dett'JOOi t..Sci!'!g inf:! hJtTu'tibn g,1::rUtarnm( }: 
~~~t,Jk ~ i~w.',.))~~n~O\: whern, ;;J,.~,.,J.';/ff\.,rnD f\~;efkwi ~ ·@fki~ in ~h~ 1,,,,,~mp.'i.im1 <i h:.~,<i"p#~\J:rt~ 

b8r1d_otf#at.,.Jyte: Th,$ n~la @mr~s -owe !:loft.~ o~ tt1~ ~h9dt...~~ 1ra~:~ ~if the r.mramEter b.ijf!Q_J:i:~f~t. Tl:!is pru>1fl1~t:tr 
i'fi- ~c%nd tJ -e~h OC; hand r~~ffi:c.~.m ti!::4J~ned bv llithne~ dero:ilng. The p:<irnrneter l:mn<l_offuet is ck~ooed 
~iirig ·~ farid:i:w1 ~et_11af~m{ ): 

{ 

l nt z:,1.:i1Ji"I~ '"' H; 
H1t Wtlt~1 ~Q; 

tki'. 

!o,W!H},, l}":~t_..n::;I~/ .. J\'t;1"d .. _frs.m'1 _ _l;"ti~:$il'a*1n\ fit:~~+]): 

'f~"illl~} ·""" {WOtd & (!'mxH1t<}} <<c'. (t{)Jfi • !'ihifl; 
(~'i.K~1 l'""".; 

} ·~~·t1ij~{ \~r.fd~-:~")· r~b~:t 
re!mn ,,wu~; 

~ .,. 

b~tH:-JU11m~-=-b~t~-: Th!i!- ~~~i oofn~s; 0flt' O;{ffl d tm !'f!~~fflli:ffl ,;:13.t,.""' ~ th,;, DC b~r[t Th,;,- paJam~t~r 
b$nd ~;,: ,,,,,~ii,~ i~- ~~cocl-:?d. ""~rnE: '!'Mnclk.,,"'l g;-.."-1:~ra.mC TI!fil nt.&'flt:~"1 o:l max~n~m bi§ptm~~ fm DC hartd !g 
ooh<~ fr~ G!fU:bwit:iaru:1,,)~u~.= ";~h.1~+ 1 }:! 

a..-.ilh_ d£!ttooo...::~n-. Tr.% is~ ~Lf'rn.!!i..-:.. ~t.>t<m<t frH ti~~iifa~· th~ ~i.,~nti~-cl ~,;),,,.~"tk-w "<'*>\.~"S' . .,--f DC ~~>-,,,,J ,:m~t­
No :tfilrotr~~ ~/rrit-ol is cit-ood~d itrioo 1tw VAf.. !~ :a$.Sili'tl~'d f.-iJf ;ali OC coofflcien1: '.<.al~$, fhfa; bi~'lra-arn is ~n~rated 
b1 ,M" ,Rt~:ith-~ W"itl:-©1~k: ~fi:.x:,,:i:i,"lf. lb,~ ,wlhttIBfr:, d~aJ1ng mires ,n fro i~ti~iiz:ali:Y"\ ol ~ ,m1:1trrn1 rn::lih .. ~h!Hty 
cli/smbtrti@n n,-1,.-.,._zjal dm,;,i:-.rib-,.,""-i In EJ~~c=Bt?BB 8 2. 2 The .~-,fh d~t(tt~ rk:n ft~!'!tli@ u~~:ii ·~· ~mni,, ;s;rifh:'1'1~r:k: d~.-ci..".l~r 
i:!S ;'"'-~txrjl''-='l: i'1 ':>;itb . d<»">:r«•"' l>cj;;,-h~nnd'~ ~,•;'.'i t,, ·;.., (~ ·~-s.:.:~ ,·-£fer@1t $.;an~tV~ ,rid a diffenrnt §)f@·lhmib rnodef ('1C) ~:,,,,. .. ·./'!-,..--~~.~,~-'lo .. ,)•.· :,.,."l!.,·.·~'.,,,• .. ,.,., ......... ~,,~ ........ ,,?':f.~~it~"-:.·.·.· .. :,..:.,,,.~:,...~ .. ~- .... ,-.i::-- ,:..: ~;-..11,.•"' ,~. . :-: •• ·~- ·:::f.~ :.:. . . ' ,;., ::: . .t,:; ··'= .\~.. . . " :,,::,.... ., 

~%~ng~ e,i:m1>1 s-~tki dht~bre-: Thi~ ~J~r,-jfie~ •\,h~ther i;;,1)rw3a:t o ls t:r~'-0t.%1.t at tnte thiliflil o.!4l~ct dtW.\X'lfu)U fufttkt1:, 
it':1t ii;it t,;:i i-i·'~\,1,~"d1i~t~if .. 

sfo_cQn,:s;.tan:t_~lpha: This i:S a l-bii 'flag ·wh~fl s~t k "1 ',, 'l)\e c:•~1'<e ~'P~ Yl;lh ... -e~ q-f lhi b~n;.si:y ,,;1~~k mr~ f'ef,.'<~o,,«l 

""''itl1 ~ ~~t'E '>l'al~~ ~~m:00 by sk):J:il'.ln~tatiC,~4}h~ __ )~!iJt, 
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%t03::z~~!§t3il_:;tp,b,\ .... 1~l~ot{r Th~ is £H1 ~A:Jlt !:),.':}<.f€ tt.~~ gi'::.!f$. t~ it:.-ha v~"!l~,<llf. to :ffi~(~~ t~ ©f:!-<~:R#:: pt;:~£ §n itw 
blniry :n:phs t1:~:m~k. \alull 'O' ®: ft.~bicl(en, 

~fo..:~hc~~J-0--1.-md,Ji,1:y,,'!r~: Th\ i~ ~ 4,bi~ u,.~~!l;.""ci hmt~r t,~ Jriiiei1*" th..~ mtm§:i;t ;::'/ ~n~nt~YiH'lt l~y;l,\rn fo 
c:onlained infue t<~tst~am. 

~)tt11~ ... sh~eJ~y:1,(_'!!il~tJ:.~; 'fhi:s !i$ cl stdn~ of 32 fjt$. The fir$124 hl,is ~e 0001 0000 iJOQti 0000 COOO 
tXKH' arid 1~ fal§t fl:bl1~ 'Uttl>OO-tt:r {O~C2), Thi$. ~:s,;,1m1:(..:in~ptU~.weci1a:rt,Jx~ nmt.~tn€ !f:ltan of a oo,v :illlape 
~')~~t1~m~-xt ~~~~. 

text1..~_"tl1:,.~eJ~y~~Jrt: H\$ i~ gi'.'ffi lW .;;ii ~-,,Mt Mn~r :l"~Pfe-s:emng ~ne .of the i~'ii\re~ §!l me rm1~ ot "tKX.ltf 10 
''111 tr in bim;i~·- The fexbre;...ihapeJ:$yEr_Jd uin~uely irlentifies a: :Sh..<;ipE ~~tlal li$fEL 

text1..~_"$.p,,1'1:l$t~ver.,,itmt __ c~: lN~ ii .§1 itr~'!fl ~f 12 tiw, rne trn 24 i;iit~ srE: 'tK'.(:X} (KKX: t"\)Jt.l 0000 t\lt1t) 
mn1' End 'lt~ !as,i 8: hit!. >1 Ott ·l i tr (th8F).. This t-i:;l<.iure-_spafo,1UayEr_~i~r(_:~ie rlI~rk~ the s:t~rt nf t-el;.i:U!'E' 
~roding, 

t~);:h*l'~"'~~~~\J~ft~t'_jd: Thfa h ~1\\"*I') by .;,'l. 5-tA m~-11~~, t~)~t~r1l~J {st1~ t,,f lh~ "'*lu~ ifl th~ !'®.'t~~ of ·t~)OO:Y 
to '1 lt t f 1-ri birsa(f. Thi':> 1m~fL:r.:~__:-spa1:iiilJ<ii)Br:jd 'l..miq11~y ~t;ntm~a l~ ':>tat of fu:,tlure d~-oo!ng,. 

~Mf.WJ:i~g;~J~'i.<~()Hl~)l:,J~k:•,,"i;§;i:} Thit i~ ~ hm<'.)tkm ~t~~ t~l~}~';~ th~ t¥~':i'~f d th,,l:>~ hit~*$ in V~t.~fa:;~i dk~tlli:W:t< 
fri th~ b~e i.'?ll$f. 0) lh~ t~~~ 1h~i 1Hfr~.Jji~"--ibit :~ 'i' '*::>iet(J1t%_lht \'\i)l ~ t~fd fo:r ih~ f~{;.t)-it,t,,·L Tht t'iHtr:ib~r b 
~\,~~ by l{tfbj~,tt_JW.~ht~<>>'·':N~'t~!~tJlOOt:it't'$)t\~ li>$\J~\i~lJi.j+ ·15}',J 5, 

ff ~lht.i,. dbijbl~ i:i> 'O tHk1ij h-ti~ht \'<i~ l~ (t~ in~ie\~i t:.if ,;il~et:l.J~i~ht lhe ~\wnb~r k~ g=h•'l;;'n by 
{it~ ___ helght~-:.-·;,>/(:t{elet_ ci~m-riix;~i~,'i,Je1.~!s:) +'! 5}i'1$. 

~<e~.,jhase_l,;iyer_;,s,<i,dfu_bh~h(\ Thi'5l is a f~-.. K:li~~'1 fo:E1 rett..%'f'>-S ~ mlfntEr nf shape bik');.6i;~. in h,~l~cnial 
>ilirf!:dim~ in §he b:i.rn~ =~·1~·- lri tt:@ ~~w that 1ifo1g_di@b!~ i':> T a':::ffei:.:t_><,'idlh ,,A! b:~ ws!N:! 'k~· th~ ~!l.l~~L Th~ 
nµrn~r •~· giv~n oy Hi.::i~~ti,:;,tctirv--Y\:,;,'~\<~t'l;!t ... ~zyJ"%~1$~lon ... !~v~$} t.c"! $)' 1 \$ .. 

If ti!ing_di::::--ati!o\ Ii~ 'Q' ti!infL'<~idth td! b~ ~1~,:J i11':>tead of obj~.t_~'i>i~i·lc T!'w numb@" i~. :gh,~ by 
{i:t~ .. \c;,f@1tt:"'"~w:~i;$/!.'t ... &-to.i~'©tfl.kwt.. !~v~!is} "* 15y·1 et 

~_Jyi~: "'.f'M;;, i~ .;;i; \'@fiAf)k: §t:t~th t4&:, cl 'h2 bi\~, Ii l!Ri0~t~$ l:%'re ":(,~k~ tnt~'l~ ti~ed fof ;lhe t:.\ij{J 'fh;er~ ~,~ ~hrte 
tmb .. J:yp~~ ~t {w.!)lt®W it'l Tlbl~ e-35. Th:® '/LC t.®!00: Lfu_.""(l d~t,.~'lid Ot'l §ht &::~oot1,g tt1tl~~;,J Ht t~ bflti .. hi~ Df 
h,'t'tM~ .ii\i't-~Mi'/ f~~ci>,md 

1 ... ~~:)Y.~~: .... ~t~~~i~··································· .. ~~~ ................ J 

n~ bat,=§y~ d~~trrnin~ ""h~t -:JH1~1 ~forr,,·~tkw; ti~M~ ,,~~! t'* p,~~~111 k,;, H~ tab ~tmf~, No fotif~r ~mp~ 
~'1fornati~'1 :s prosent )f ~ t-abJ:yp.; ~ .. 2 en :1 cpaque ffi!:i'¢ns ~Mt :al! plmts. llf t:":$ b:ab are µ~id the at~ErOt. 
W$mpa$.""ll n~~,$ ~ha:i none of ~he b"!b p~;e!s bi:!IQ1g t:; l:hs object k1ka.C.AE n1ea.11s ~he iMr$-;tl1czje CM; cie¢td.ing 
will t,~ t~q!i..fr~d b r~~n~frt~~i iih~ p:i:~~!=~ ~i th~ i~l~. · · 

WW>i'J~tio: Thi§. is VLC e>.:.<v"e ot ~t~lll }-2 lits, !t Sfh.:<>title~ ft)e t<lt.~ uJed r@· ~ut<-~n1i1nng H'lle 'l tix re, plxe! t®b. 
The ®ft,d-e' tTil.5t vi:i-.J;;t}n,ii)h~ t~ d~oo~~i tmt h:1 ·!hi$ fa .. •;::,kir Tm: t~~~Htz<:e '{tiuiet furthi$: rn,;';.·Wr r,)J~ ,1, 2 ,'§fid 4 <'lnd 
~tie 'i/t.Ctati:e u~d l~- gl,len k1 Tame S--31 
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~ft . .Jl!'t:w§' T'iil§ i!& ® '.1-t~i fl®{l \\'"t'W.;ilf. @ ,,,,:il~B (if \T in1:iii1:'f~ th.m !:he f:;-~h :m $!' U,,'l/':)~fJ(!,~{lqk),"Ul LB tn~ t).:@~) ha~ ~l 

ff&""ll'iip~s,ed prfar to,c,,::nfng. Thed.eo~~rn-m~t Uwntr.~ns.p..~,e ttie b..~b hlcio: tn it~ orzj:in:alforrn fd.kwArig de{:t:~ng, It 
~h~ n~ l!>, 1,, h~t~l ?'lt.. \ti"#~~l'Q:~t,vi~ ~ t->ei'ft:.'1ir1~~-

tfn$t:L $ti~n'\ltlc:..... ~c:,o.je{t This 1s $! bin$Y $:,ijhm$fit (!$cooer t:'$Pf$s~1f:ing, m~ pi~t w1!ti$$ at th$ ~a:o. cae 
~~1~ ml~~ Pf1 lruti kiiD\',~~~ mf ihtr:t.,.,.t,tzibij, pt{tb~hiHV t~l1~$ Ill',,'~"\ ki ~:htt~~ 8. 

fftriig_rfr'E(ab!e fg; '0' ti!ing_~ght wm bi:, \;.t£e,;.i inat~ad of cl~~:J_hei,;;!f1. ff~ ~ume"i'<i roding :lay,~r •~- th .. '!' Ldh !ay .. s in 
l:h~ ~H~!fi'®it\ 1~ ,;11.;wi1t:x:r .~· b%t,¢k~ 1~ W,\'ti:\ by 

~h~p;;:""tfh~nt~,.J~tt();;\'.idBtJlt:...~k${}; lh}s fo ~ f:W'lttk-m thi!it f~l¥i\ .. ~ t~~ ti~tt~~ ,;':1{ ~h~~'ie bii:ff:~k~ k1 iKii'i~:z::=J1fo,) 
~ir~tzjri~ if1i the erih.f:lm::eme,t kwer. \r1 the ~i-re- 'thM M~ __ cii~abl~ ~ 'V. o'b~ct ... ·~\,1ctt, ',iii\ be 15~ fcr #W n1;..~)100~, lt 
ti-'® ttWl\'¥1 ~i!'!g l~j'~t i~ ~~ L-th fay;iw it} lrn N\tlf~W"\ th:'l: ,)Utti~f ~:it bk:~~k~ i~ \)h.~r) by 

fftmng_r.fa~ab~ i:s, 'Ci' ti!ing_;1'ij:l'th will b~ u~'Xi: inst~ d ci;j~--;,:\_,,;,kffJ,. ~ft~ currimt 'D:.<d=ng lay~r i~ th~ i.Ah iaJ'lli. ITT 
fil'® tit~!fMtt'l:, :lire tiUt't11:~t' .uf:' t.:kKks !$ ~V&.,:;! by 

enh.J:;,111af)' .. Ji1Jlth11}~11~ ... o:e~oo~): The fir~,t dm1,:;.ii':d '>-!:@cl~ oer1;1;_1{~$ B,~q t)~ .gt Sc@n !nterle~ving {:S!} rnet~i:d 
(S~_bah_J'.$S:<g : ''Cf': trar,·sticn.al BAS:, 'T: exi:ep&~.a! 8.'\B) . .4.nd t:'1;,., afuer d~o~ 1>'.~lue:~ rep~'*e:"li the pi:i;."Bl 
il'i~k;.e$ (~f !h~ ~,uaer~t &~l ~Ht~ ®At, fa. ~ '!r~:i-~l~bn~ r1A~, ©fl!\' tfJi'i:hlt01'k~I ~Jki:J~ <'l.i··~ deooded. 0th~'~"'*'~ ~II t:if !h~ 
pi>i;el~ ~~ deo..-:i~j fh~ biR<.~)' ·;_,.@'ue dei:::oa~n,;l ref,e~. oo tt* tfu..'1',V~~e .gf StJi,'*b: .. M~·.J,rotl{l e:,,11..Jntn;i; ___ '<l' ... Pn-i.:H 
$id ~nh~ &:::tt~, fl ,ti.rt~, ms.~ $i b~h l'lt'* fin.::b ®V~~ij, ~ti} ~~'ih {idd t·ft)tl-Ot} $It:< ,~nh~ ~v~n t,<;'t<i:::-OtJ.. 
$k~"''~=1=ih,Ji&tp1tl1], ~ix)· $\O:_,/~}:ii\"#~:~i\,f{~b{ffi p.fcl-~~~iWt~~~ ~1'.cei,i"1'1 Ar;i~K B. "' ·'"' '"' · 

m~t-'l-( .... ii:S~~~·tpt~t-1L:~()dl~r Ttw,, m~'$1'\ .. ..-'~tj~tC~1miL~-x:i~ ,1§: H'm ti/1 ttrk~ 'OtX1001frC it, h~:.:~t:it~lt-r:-,~L t~ !ti~l~~~ Qi;: 

!Till~"! c~~-ct 

m~--~~ed_pfaM....:~l:art'-c~oo: T~ rs:1ss.:,\_s::itjsct_~~"'l~:....s:t:1~cod~· is ths bit ~,kir<g '~'\."L"\018D' ti h~x~"®cit.1-1;~t 
§t lti!tlat~"<S ~ n~i\ uDfe:i.::t p,<ar~, 

~$)ntrai: fhtsi$ a 1,bJ ft~g "''.'.lith ~ihl$.'i se.ifa ''1' ln;:foates 1rn:t tti~ n1esh t~~d is ,~tdilj ir ln~t~ m~., Vilh~'i s~f 
~o, '0' :ii ihd~~t>~ thilf t,,~ rn.:,~~ ,;;b-;~d :i~ c,ot:kd lit ~-te&utiv,e:mooe .. 

masl\J),1)e_t:ode: 1hs is a: 2·btt lt~eg£t ddlne<:1 in Table 6...:3€< ft :ndk:ai~ th~ tJ pe of !"1ffi;$l! IT16h gao.,'1,etry to ht!· 
d..~~d, 
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nr ,l)t mti:!!1J) ~es h~t': rt115 /:3, ~ ~;J.,l.'.!ff urisigr~d ir.t~filr ~tiffing !t':@ mJrnt-:& t~ nt.\~~ :n or~ fts-"N ot .a i;J1)!l~-:ttl 
m~h~ - -

n( _ _:l)f_mes.~)_~es:...w.rt Thi~ it.~ ·ni-t:it untign~ct irt~JH ,~~tfytr{l th~ rn..1mt-~t ur m:::t!~ ln ttH~ cdL1rnt1 of <'3• 

Uf,1fz),'{l'! f'f~"5h 

n~h"J~*-"$~~--hor: Th!;! is~:! fH:i1 W'>ggri-ed /fl~~ s:p~~if~•lng t"le \*%®'1 r.it s r~i;t1n0e m s i}nit:."*"m :rr~lh 
{1x,;:;;tafai~g h,,-;:o trfam~es} ln hilllf p~e! unifu. 

n~h"J~*-"$~~--vert TN~~~ fH:nt t~n~Qne:.i iffieg~r -sp~if)'iJig t'1€ =heiiji"rt ot .J Tf,!ct~1s,.~ d ·~ ::.mfl'-i!)rrn :rr~lh 
{1x,;:;;talh~g h:,_:i trfam~es} ln hilf p~el unit;g. 

t~ngle:_J§pm, __ ~od:~: Tt1:1 !~ a 2-bit itt~~r oo!Wfill ti r.w~ e:-sr. !~ ~p~ttm:®ti oow r~t:ta:i'tgIB~ {)'f .:1, ut)lf.:)ttr.';: rr~,~1 
:~~t* ~"lit ltt ki,"!''l'"~ l!f$.~Ii~t . 

................... .£:~..................... .~~:~~~:~:~::~~~.~~~.~:!~~.!§[:~ ...................................................................................... . 
to {~,~~t:rnJf~<!y k~F·!~ftf.:~ t:-o%rm"lf'i!$h! m';1 ~dk-=m-~i>'f~ f(> :t,m-;r~hl 

~,,,,,,,,,,,,,,,,,,,,,,,,,, ............................................................................ ',/. ~ ................................................................................ ~ ........................ , ................................................................................................................................................ '.:$.. ..................................................................................................................................................................................................................................... ~ ........................ ',/. 

tt iil~~r:n3t~!f bofu:x,1:-~i'°lt ki foP"'ri~ht .ir,d kw-!~~fi k, bdk,m-..:riQ!ht 
~ ................................................................................................................................................................................ ',/. ~ ................................................................................ ~ ............................................................................................................................................................................. ':S..:... ................................................................................................................................................................................................................................. ~ ............................ ..... 

tw (:iif b.ti~tiifa;,v ~Jili$: Thi~ i~ ~· tt1-bit ';.it'::t..~1~cl im~ti~r d~fihh¥J th~ tK~~,1*~'* ©t ix:x.1~$ (',,'l-':;',i.\~1) ;;-n th~ 
tK~und~-y ~i tl {i;~,w-1f{:itm} t}~~um~y i·neift 

:twdeO --'~ This is a 13-bit :signaed ~n'b::~~ 'spe~lcr'ling the X·'°'-"°"dinatl?. of ~he firnt ~~lrdary n~ f:..>Btie~) ;:,f .;SI :rresh 
In h-lliif-'p"i.:<i~~ unhlli w"ii.h f>1ll!ipoct to~• k~i ;c;t,'Gfdi,,ml~ Sf':i-l.~1. 

:twdeO ~·1 This is a 13-bit :signaed ~n'b::~~ 'spe~rrling the y-~¥dinatl?. of ~he firnt ~~u1dary n~ f: .. •Btie~) ;:,f .;SI :rresh 
~-1 \·i~f--:µi~,t:1 Jrit::;; ,,,,ms re::.pe;;.;:/ kl~- fi;.,'i.:.;sf ·vi:~;;isi...<\\;1;:jJ~ ::;y-::.~tm. 

cfet~mx;Je:n,.,.;V!il::'. 1hi>~ !$ $ 1>',;11i'ab~~$tgitl t-e4e sp$.;if:/lf@ the !en.gin of i\:'1~ d$tau: $tl:d~ t,'1~1: io!!i:W,<s. t'!r:1$ 
,;falfaU\,J~n~\"k ':l.rn:l cl<l>lb ..... x (;(:i.{iij~ §~~ttt.ir ~-:-c13:t)~, th~ drfttnw~:o~ i.i-~h'\~f~ :ih~ s;,"t:,~stdb~ti3l.,i of~ r\;..;,cl.0 (v~,t~r:-o:) 
and :fte pr~~i-l':HJ:1,h' fff~':01ed @!'.}t~ (Vt:t1e\)s Tie dtfitifun d the de!taJJerL 'ilk ard d@t~, ... 5 t~i~~ ~re fu1\>w in 
fa.ij$ $,.33, \tie iab!i?: t-¢r a.prim; rnntiqr, ltijj~tQq codmg, 

deHa .... r: Thls is an int~;er lhat d-ennes the 'tai~~ of th:: d!lfere~e be1wE-en the >:"cC:iocd~:e-s oi a ~de (\>-e::iex} 
s:stsd W1e ;ite<it."-';,'l~l:r 1::S'it,:-t',clec,;~ i's&:,>~ fi.'i:):flce,:} ~ti tii:il:1 Pi~!::!' 4-~311$. 1h~ 11t.:.i!'l'ii;,~I i)f -~~- ~ th,e;, !;-it~W~ci:;irti fot :,;:le!H;;:!o-;>: !~ 
®H.i,)(}~n,\dC. . . 
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d'$!fa1 •. J(Jf,n~'#tr Thh1 ~ ~· >,<\~fi:$Me-ll:lriqtri cz~ie m_)~J~if'l{l t~ len~tn r:,t the oott.:lui: ft~-1.e tt~i tcif:W,,';3 Thi 
oota_y_iie:'.'J_'i&) t!Jfil o::ful~:a_.:r ·00,...~$ k:~~th@' $f}~ifi' J1e cifrer~nce bet;;,'ese.n ft® :t,,(;.(K.<t'ciit1:ft:-es ~t ~ t'K)(ie {\\fu.1:en 
~:# lt~ ~>i~"'~°t'.i-$§)1' e:r,;.,.;;.,;;de-,j t~~~ (,..~r~~}. 'th# •.:M1rili.iil:rr,;:.1f the ~~H#i ... :.c~rs ... 'iik:, wiu >J~§t~_y ,;.wJe:!,;• .(\J:r;_:; gf~~tl it1 
T::J:ble B·ls, ** tab:e kf sp,it~m~ior'l tr21je~tiry t-.ni:frn~. ···· ··· ···· ·· · 

d#lt~....:Y'. 'fhfa: is :s11'i !h~~r th~ d~lii~~ th~ v~lt~ onh4< 4iff~t~nt~ t~h.,i~#n th'~ i-tlo..')'cih~~s tl :~ tit:#~· F,,%tt.~s:) 
iM:1::f #w. p!'@Vit:($~)' W)mdej nt1d~ ;v~w·~} ~1 htJ.!f ph:~i mlt~. The m~·:nbei .of hi1s. ifl be !:it~b~1rr1 ft::ir ..:.ie!~~ v iii 
~~!tei, ... _J_i~~L"=k . . -· 

motkl~_11tr19!!!_t:t.100: 1hs ~ a 3-bR i§'i~~~'*' d~filn~d in T~~e fj-3f:L il sr,:.ecifB$ the d/tl$,,..,jc t~nge of ~l!l.'ll'1 V~W<S 
iri, }1<111f r,.g\ nsi:~1~. 

··················································-~·-=··========= .... 

rnotkll~ fiJ~ tt)t~ I rn,omm w.r.tt-0r ra,,1:g~ 

T ! Vi!().ta., 2tH71 
:... ......................................................................................................................................................................................................................................................... -..:.·· . . ~-

n,xfo~jE'Q~S<in",voo·for.wil'<lij: Thi~ i~ ·>l ·1 bit ~(>.'M ~i:.~~it\/r,,3 '-'··m'P.~f' ~ r::.wsi l"i~;;:- •!>! .~'>!',l ro~1,::1n ',,'~l;:t-~·. V•ll"i~n :;~t ~ 
'f h b:.J,;::.,~~e~ tn@t ~ ~x)lj~ h.~~ &.: i~;::.i r~):.:i:fam v~tw.. in e,d'ki:'~ (~4!:'$f ~r1a rrn:.it.JPn "l~l~1:1:.~, fr~ ~Ki frn~1:.~~t 'iN~-~ ~ t~ 
tr. 1 hdkafu:~ tfr~ n.t-..:W tMt ~ m'itk.~"''© ~1ototi ~'OC.fut ai1d th~ t11ctkw~ \•~~f ~fui; shall fclkNi. 

ci~lt..'. mv ~ ·,tk:: Thi~ l~, ~ \<'~:iw.:iie,.)~1;Jlh o::.~ie.: ;;lefl;'l!nj (!l.:i;~·her :;,';;,)h-;:_t~k~ mv ~· r~~l ttte v;.ttre· o:/: it~ ,ff#~rt!fK~ 
ir:, th$ '~,GC!)0ipone:rit lJf It~ f'l1PtiO.-<\i v~t.v'¢ iji O<~ ~\)rnp.®\¥;..<;l 1l.1 t~ ~:--comp..<m~~£of; pr~i~fin.si m>:.11:iwi VeGtrW. T~ 
J:i;.~~nifon ~<fh d,.,'i't$1_m,•~R_'.i'~ ~o4..~ am ;iiv~-n In Tibl~ B-·~2, tt,~ tEJ:blt rm rmi4:::,n v~mr cm:ting (M\,'D). Too vmua 
dffi1a",rr'"''.w•\"''¥\.: /$ gkfn in half p!;~el l~nl~~. 

tfol:t:~_mv_l(_Hl~.: Thii,; is ~n ir1rog,w s,:"/hh~h is u~oo in ne~h rmi:I~ rr.t~4ktn ','fil:tor d...<C-:;-ci::,"'lg l'>'1>if."@ &lrl ~igcrithm 
~:tt.fa1~!~~1t t-:.:; ~1.it d!Wtru.~'\d it~ 1!':.t:" s~t!icn t:w) vklt::x:, r:m:;'tltin %'tk"ill t'Jfil;,'t.1!Jling,. •MA'>..;:..i~"OO ? .Ei. 3. Tlw numl1.& t>f lit::. t) 
~ bii:l'ilr<l;'i,~"Tl kir d.elt~J1\'j_r1;;$ \$ mdloru~~""@e_op .. <;ls;" t. 

d~lra _}'llv. _ _y_ vi~: Tl'lfa m. a ,;a1ranm~~~1h cod~ tMining {~~1tl~r \':i~h d~IMi _mv_),•_ ra:t} tr~ vaiu~ ti th.~ df~~noo 
ifi, ·t:h@ y-tt)l'lif1tii~t1t ,Jf ti~ rr-i,:Jtk:"''ii ~~ekit' t'i. ~ t'*'-~:~i t,i:.m1p;~~i 1t: t~<i '.:i-t~)mjx)J'>~nt of.~. 1~ookM1~ i~J!itf'i ~·~cttw ttm 
J:i;.~~nifon ~<f h d,.,'i't$1_m,•_y_ "<fu ~~s an~ gi.i.~n In Tit:¥~ s .. 12, ·~ bbk k,r mcfon \i'$~~r coding (M\,'D). Too vmua 
tl:eN§a_triv_y~ \Ac !s gk~n !n half p:x~l Lmit~. 

d~lfu__:.i:n;,,·=}L . .l~~:- :thfo, t-ll .fil'~ ~,w~r ~,,ftk,lt i~ @.-:c·cil Jt, •n~~~~ titd~ r.t-:..;;1kti ,·m;~:~:.i?' tfa,s;,.'<(;,.,.)\'i:l'@ li:rkig @') 4t}@.tdti:,:tt 
$;:;,'t.~v;cierd to tt~t described in he s,;icfox.) {)t:1 vidoo n1~funv~c-l-,:sJ decc.~1it1g, s1tt~£lli$.~ 1 .. 5.3. Tt'w ni.rnber .of blt-$ in 
the bitsiit$am fi.'il' a~t;;;:.,)i'iv.,.,iJ$ s motkm,,,Ja:hge=wt':E~ i . 

f'iN obj~ 1;ttrt ,mffiii· th"1i, ih~~s'itj~~t;#.;itt.,.,¢?•~ ~ #w hW strtr.g ·fl~1U<H8.tl.' i~ h~~*~cim,;,/ !!I: J·f!i::.i~$ :.ii FAA ot~i..~. . .. ~ . . =' ·.· 
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:fl'm..:~i~l'-"l~l'l~:..._:rt-fflrt __ ~~de: ni~ fua~fr~r~}t(..J~iktrt_J.\>t.ti.:d:,,; t1ie hii. ~tr'hg 'JO!JOOtE:ff in h-e:i:~l1.min~~L §t ll':iifate~ 
;:,_l FRA t:ibie.1 p.trew. 

J~;,..k'l:tr~ 'D"i~ i~ ;;i. ·M:i:t f~{l 'Nh~ci'l :;_,A~n ~~ fo '1' i1,dl1:.-::~~s ti-mil fa~ FELA ,~t$f:!tt i~ :;..::atf:ed ii'~ intt~ ~)"~m.~ Vllh..m ~,d fo 
'O' it frirmc.att";· ttiat th~ f BA i:.:4j~Us ~-c in pre<dictlvl? nod~. 

fba:...-~tma~k: 'thh 1$ ~. :ih~ W1t-e~t o'i>afiited hr f ~b,~ 64tL H irtlic~~\S ,,.,,,h®~$' FSA atd SAP i;iata $'t~ 
pre:Wnt in ~h~ f!BA~Jram~. 

:~'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-.... ;:,,. ....................................... ~----------l ~t.."I~: vJk~ ~n~ng 

, (H FAF p,m;~,;;::nf .~""""""""""""""""""'"~ ~"'""~""""'~-~~~-~~~"""""* l 10 B.,;p OttK"\.~1nt 

fap_qu;mt This is~- §,bf uns.igrn:w ITTt~~r ""'~~t ·~-1h¢:. cyt::ltr~z~~io,,1 $Ca!$ ~'i:~ u...~tl t;:. t:cmpt.lle th$ fAPi hh~ 
•l!-.t~µ lJ:z~ -01:· DCT f.ey_:%aie dt.'?::,m<lfng rn1 th~ ·RB.,,.:~<bi~ct._:cr:imng_Jtf.W, ~f the fba31l\j!K":t.,.c.1tilr~ ... J}pe i~ DCT tl':i~ is 
:i,i t~it Uh$©!t00 W~'ID!Jei' ll~ti ~5. fr~ it'ldwX t-ti .i:li t&i:tJ,t;ii~ l;.;;h~ for e:t~~p~s!mg ~~- .;-:,;i""~:tt..:.t~ s.~J%'"l ;:l~iil nf bCt' 
;c;~lff~~"<'<fa The imk~- cl' fa,o,_ se.aie is %,~'i:fie<l in the f{:)kN--,i~ list: · · 

fap3nas.k,,.;t~: Ths isa 2{:;'it §n~~r. tnrn:fil;mea ffi'lh~ gr~ip 1nast ·,Nil! be~~"'flt brtne $fiec.%w €ap ,gnl1.t~. or 
~f th~ ou·nµM~ faip::£. wffi:! ~ f.."ll'<;:_:;~~nt; ~h mimnir~ l:» ;k.:~cit.<ed in "f;,._,.sti!te 6--42. §n tt~ c,,t-m n~ trf<e i~ · Hr tbt:: 'O' t•lt !n 
the gn.:,;q) rmsk ncli:ate~ it1furpolif:IB' fup, 

................. l\ ................. ) ~I~? .............................. .. 

fa;u1:r~Jt)J'l:1&~[gro{JP.J1tJrnb-~tj: T:tk. l§ a \.'~tmb"t: hl~91ti b:it t1'1tity Uia if%i'!ie8:tm;;, 1::sr@ t'@tict~r gn.'JupJiMrnbtw 
""'ti/ch f.;p i$t~"S$Med i11 ~ bilr;,ite~m.. The.,,_,~!~'€ ts irten:ret~i ~ :a ri'$.S-l Qf 1-,p;lt ~~$. A \-flmf\1:;-!o ln th.<$ ma$.~ 
thM ii.: ~t k 't' h-dk-1;.:h;;s.; th#: t,~ Mr.:'~~p~n,'.fil1g ~~ i:; f>t~~~rit ht,,~ hi~-slt~$1Tl- \\~ fh~1 t~Jt fmld ~ ~m: t,~ i:r B 
~"ldk-~t-es th.-it th-,<i f<'i~~ is oot l·tesmt J1i th-e t4hte~m, Tht numbif of tl!~s l~~ fr# the f~P:...:~n,1'ilp =mas!-:: d~"'Xmtfa. on 
u~ ;§!'Vl..f'......_!%!mb~r, ~~'Kl i~ ij!'.~'l jr:, T ~JI~ tS-4::t 
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t:• 
,;,, 
<f 

} ~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 

10 i 

t I 
........................................................................................................................ ~ 

~'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-~'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'..: 

! gr©.!i.Q:un .. ml:!<M ! NFA.P.icgrruJp:_niunoor] 

i ... ,~. 

I 3 ~ 12 
~'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-i-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-~ 

I 4 ~ ~. 
~ ~] ~ 4 
~·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~ 6 ~ 5 
t'''-'-'-'-'-'-'-'-'-'-'-'-'-'-''7'''-'-'-'-'-'-'-'-'-'-'-'-'-'-''t'''-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'':::~''-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-~ 

~'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-~~'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'''*'"'''-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-:.:..~~'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'..: 

~ ~ ~ ·§0 
t r 1 , ~ ,J ~ <,: 

fua_:sugge~t~f_ge,..~der:- This; Is a l'1:!lt int.;=~il~ ini::fa::;afoij '!h~ e,:;ugge:~k----d ger:der f-nr the- face n1cdeL ft d:E!s nr,t 
bi=ti{f th« ~tX)cttr ltJ (Ji~!~~' .~ fa(ki/ M'l;;;d~l fi ~i.l~~tJ~'>d f,1:~,;;;,\c':.:f, ~;jf iMfat~{t:§1 th:§!! 1t'i~ t:.o::wi:{~l'lt \:,,<(JWd b,~ t),)Qf~ 

~vit:&..:Je t,:;ir -di~r,i\;.w ,Mtri ~h~ fm;~i rru:::$:.:lel ct iriaic~t~ g~n,ier, t n~ i.:i~Cl...1der ~n p::oviae; ,~. !f: 
fb:,.;:;i_Sllk"'fl,ee,:;je,,di_g~11cl\a· ~ 1, foe S.=t~gesf~i g,,,,'}l.ier ~' ma!E,e:fuen:;,•ise rt is ferns,.~ 

f'~~":O©ii~c.oo,1~gJJ~; Tn!$ =is iji t'1:.:i) irttce!}.~ !n4.i~JtM~ ~tniw co..it"] rn~·itwl;l \] l~~~. ®:$ rri$ijnmg i,~ 1e$t,n:,..~ 
in T~!i(e 8/3ft 

~$:J.,.J¢W'.,./P~)~ 1 m~ i:S ~ 1,b~ ~~!;f '>'i'h~h \•,::fi¢M ~f ·~· '·1' il"l:>tii1.:-t;1i~~ iii'!¢ •l;;l M\'.' ~et ~f fy~:o:lm!..'l.--'t'l rn.ri.g~ "'~lti~,s '!'$r l 
fr&'s1e fol!:ON~ t:rese 4, i~bH fie/~, 
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Js:. .. .L~1t:w:....,rnlw nwi ~ ~ ·Hi't fki:O'J wNet1 w~n tft tu r ~1:fu~$e~. tr,~l @ n;!::\v ~t zi. mMin1;1xr1 :rmo? '<l{{ih!~$ fo,r l 
fmrne ftf!o:,,w, the$.e 4, l-Mt fie·kfr, 

is p ntw n~ax: Ths !~ a ·n:iH f~ci wtit~h whim stt t-0 T ift:tooil-e$1.hat ~ nft">' $,~t t}fn1&-;.imwn r~1i.1~vail~s tx P 
~h.t""l1e f.tib».s. t:hese ,t "Hti fiel-d$, 

js-_.:p_.new..:mir.r This- is; a l-oti ·~ <...;;.0hich ·wnm $$t t<!) l' irdioata-s; hat l ri$''<V s~t 01 =rnimmum rsrig:e vru:t~,s fur P 
ft~m~ f\ik;r:,,,~ the$~ 4,. h~<3t n~~/;\L 

bap:_pnid..:quart;...J~x: T't*' is ; 6-tn ~ir~igned ~Meg~r u$$d ~s; t'ie ft:ici~M w ~ t::~p _pred _ _stale table fur 
i'X'.lr,-,puikig h~ ;w~arid~,!,(t~~- ;~J~\J ,:;.(~e. of R~P ::.,<:~h1~ fo, pt~tliidh~ ::c<ct~d .DCT ;t'..eding.. !t fust,__/:h~l::!<\Jx:d.k\ttJ:i,,pl::! ,~ 
tJ,'~ittt-..~, 1ht v~k-~ <i 1:1:~\JW~;(Jt-t~l~ i~ ~t~dfi>z1 ~-1 #1~ icll©'<-An~ hM' 

b..."iip_pf:"€,::L~c:al~fD,J"!}&s 
{ Q,. 1~ 2:: 3~ S~. 7! t\ ·1t, '14~ 

Tt, EZ, $.:$. ~. ttXl, ttW: .. HJ, 120, '127} 

ff !he ft.~_,;::q~d_codin~Uype fr;. C.'-CT fois fa <J; §.bit ~il:".1r1g:-wd ~~~ u;sed as 1~ irn:lB:.; fo a ~L:""~;,1fo Ei!:de for 
rxwnpltng ~ Qlr~~1t~~i~ *'~;e.p i~~e o.1 tx.:rr ct~tl"m.<ts Thf vslm~ ,it t1~_"wsle I:$ ~peci~ iri the ft..-i!O\-\iif19, h~t 

• 1 t 

tiarLgtoup_Jt1aslit thfa 1$ a. w~rla:il~enwn n"$~ indii::.au~ v,hicn 6.Af·'s iti J 9fjup ~te p.t$.eni in the 
fu.~_obj.,,;C;:'Lt-i~t,~: 

gro~p rn.1mber group nane !No:. -o:L ~ts 
............................................................................................... l .. 

H 

. l~f.t.k{f~ ............................. !4 
·t.~iiliiiJZ ·····························: w 
.Righfkitii ··························16· 

JJ:tif~'t~ ................................ i ~ 5 
12 ..................................... ?Pi~~,q ................................. ]~.g. 
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b.ap'-·is_~_ne:w_~~rt: 11\i?. i~ ~ l.-bit f~ \<::t#ih ~>;,'h:!?.:f:1 ~t b '1' irn:lle~te~ ihai ;;;, ~'-<\..' set cl max~11tm1 r:~nge '<'E!ille£; 
M ! faal'n~ fdkn'>-s thfil:~ 4, t-bt lklci:s. .. 

~~p i~ ~ ~tw ~tirr TMw i~ :~ ,J -#t f:\%'J "'"tiw.h """'"!°:l~n Mt t,;,' f M:t.ii~~too: t~~~ ,~ {l~'',~' ~~t d t:r1r.:iit:rK=tt'l'! rm·':@~ v*-14'%: for 
i fI~i~~Iiib\",,'~·hf"$~ 4, },bl~ t)~ld$. , , 

bap_is_()_oow_~:<r:: Th::S is :iii ·J .. o-,.{ ·fk~g v,tiich wh:ei, s~l :o ·'1' inci,;:;~tes faat iai ne·N ~et d rn[l'.>iimu~1 ra""lg:e ,,alw~ 
k:si· f fn~rne hik:~\,:,,~ ~hf"$~ 4, >tilt fi~ld$. 

bap_is_()_oow_mi~: Th~ i~, .13 1 »bit ft~fl= ·i'<him'"'; \:'/hen s~t to '1' m,:Ji~'ks th~t .i;i re·w ~filt <:if mirnrnum ,anf!iai 1'a':§.JES f-i:,r 
F' ft~tl~ f.d!kN,'l:s !.fw:~ .~, 'l-tlti: fi~.tls. 

~s_ tr~:_rat~: This is ~ 1-bt't rag ;'{\Jiich y;1§-le,;;i s.~'l ks 't hi::fo::afos tha~ ffa~ mfB lnf~-§~~non f~k;<:,,-,,-s th/:,c ~1 fl~kt 
\\'t~ft ~t k: 'C' oo fr&.-t)~ l'<iOO ;'"i:f:>iW1;Sitlor1 :f,zlb'.i~·~ ihl~ bil: f~d. 

~_tim.-e:_~pi;re: Th~ i~ ~ l-ci:i ft~g ,,.nfo:h >\,hfl'"l: i'ft to 'l' bf~~f$ t~t time~%~ ~rti.';.®n.1t~'l fol:ov,-,~~ th1~ bi~ flfkt 
\\'11$n $$,tic 'U' oo 1im,i, c~..fu infon1'l~,n rollb'#S ~his bit fib'i,f. 

fori~;,,;c.~: Thi~ :~ ~1 1 ®-bi~ itii®J®' ctif\~~1nlt1:g th;~ §6-l!mArw: tk11~\,,tt-xi~,J1otff$, timit\"~;;);:i~Jr1i:mA~~- tf', ... ~1i<MJjf ~rd 
trtM~";',_¢~"":,:~~iJ-1'~,'$ ~ $'t:ilJ~">"i1 it) T~l1lt S-4 i, 'l'lit ~~'~"J:"S;':'lit~ ¢-tJi'l''¢~p,:.:m,;.i: 'l;J· tf:mt~ ~t-fr1td ii"l th¢ i~c: $/~id.Wd 
t.,1;.1t(~a1:fu:.'tl 46s ff.."'' '1irm~ .;,ind ~ootrol t,:.'ll:,~~ fu~ '<t-i:'d~ t:it-~ !~·@,g~rs.~ Th~ ~'!t:@ C'}t;."W tt~~if~s ttm mctlfilit< t,.~rt [Ltt 
th~ §\Jil t®t-:.tt1.tf ursii~'., ;::;J th~ ~;.,,,,~ b~~1 ·fl:)t ti~ c.iJft@st tibJ®:.:t P:@1~ 

tim~ todi;; ~ :f~n~ ~fvil!tl& l':iJ:o., ofhll:~ ~ Mn~:rrHm~ 
'""""":::."""""""""""""""""""""',}-""""""""""""""""""""""""""""' ~"""""""""""""{""""""""""""" 
t~~1l~~· ·i).:;--.1~~ hfRJ f~~ ~ 0 ., :2~ 5 ~ wltn~~tA 

Ht~~l~{{~' ... bH i 1 -~ ~ b-~1! bf 

.ti!''~;,??:rt\,:~,?--,;.'?()rl:'S!~; ............ t? ... 51)············································ . g ..................... f •J~~~.tif. 

$0C.otw.:m:: His is: ~ 4 ~il tffl$i~1fd im:eger m.::fu:::.~fing ·he fta~t~'lai l't!~reme tmrn ra1-e. The frame mte ts 
1:;t::.~s~pu1i;-d ~~ td!\.W,i~ ft·:J:!rtl~f.J:tt~ .., (§:'"=!:!:m!.!·..,.:ri;ii.~ i: .~q:q1:,~iel}. 
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fm~t1e~~lU)ff~1t: ·n,~ tt. ~ l,h/l f;i11 \i,,·hr:h ~":hen i~t tl"i ··r m~ffe.:.~te~ thi$ ttw tr~~w nt~ ~,ieith:E: ~rrs<:::: ft'&-.'l~*'-tW-'.l 
offSc!ir-t oi moo.hl C\''M. Thi~ hi~ \'.<m!h:f t/pii.:"4l!y l<ti s.-et ,.;;ihtn frwtieo. .. .la,~ ::::: 24, 10 er 6.(, k1 wh,\11 c~~e ire res,uJfr:;;g 
f!'~il~ i'~i~ ,;,-.:,uM b: 2'1&1, 2S-.S4 * S-8.91 ~*'!::t.~i'11*)',<, \Nf~t.l ~~i fo ''ti' M;; fwtj:i:,.¢t-m'j: ~{!~~{ :~ p.~~~ilL §,~. it 
t~~ru,,,,,...,..,,,, .,:ft.:,,,.~· ~~1i ;rs--.. ..,.,;..~ .... ~.:, ,- t1tt,.,,;<1r.s~.q·,, r,(,,..,..,,,; >s-~t.:. ~ '"·'""""""""'JiS:::, 
'{~~~~-~·~~}..,'1' ....... >N~;;:.'t'A, ~.-H~} :~~'!,31;,.~;>;;;,~-.,;J~&; • ...-.· o;.;.:ft)~~~,Jl p,y~; ~ 1~ ;:J~g:p>""':_~~ ~ . .Q-~~~-~~,;:~ ~1-,•·.}. 

m.irnbt!!=L~f"'#'~~!iU.tU,kitt ·tru=~, is ~ 4-bl1 un~iti.n!?.A iti:~~r ihilt.~lhl:l m~ rMrnt.~r a:,f hrn~" ~lfppM .. n t.,,~~ 
'~=~ ... f ·s.- h: L-;. . -.· "' ' I "" '1 ~: f "'='" "·•=-1·., ,~·":; t~,-,. ~ ,,- ~!--' ... ,\ k,+ ., . ··< .,~,, '" ' {1· "·"•· " .; . .J,'· . . . •. ·<:,I',. f!Ut'f::~"""' .. t~, .• c'~~tTl~"':\,y.} ~i>.,f,l t!:'5 i§:qt«:1 1t:, °"' !p'-<ltwH, i . i i i iHz.t, .M.1..,<§1:ef +t~t~'.~t ,"s';;:i!c~ i~.,,:t'J,•/S :;lt 0,"s$,)\i kO fs1slp ;Jp t~l L::i: 

fr~rn~;;. \p~fun:i ''1 H1 H H}~)c iHh~ §J-bifa ~~T~ '*(ltl~kr"1 HH 1 H'\ th~~ -~n-::,:~h~,, -4-·bfa :,,-,,_ur~h,·W f!:0!;:,,w ~r4 ~J '@rs, 
~no m:e ri1.:.wher of fts3it"!>E$ $'.kip~~ 1$ n;:::t$T1~H1;.~d ty 30 E~h 4-hit ti$t1~n of 'ti ,: 1, i~'\~in~;·fi-!$ h fOtal ntini:P~t of 
tramSat- w ~~p '>".,Jh ·ti 

i_OO'-''t_m.g:i,;[il: Thi~ is =~ §,,t<it uncigm:::d ih1efl$f >J:OOd b ~(til~ th~ ma,::itm.,J:fi \.<:.~km Qf ik~ .':l,'i°l:hn,@fo ~m~:1;:;.:t u~~ in 
=m~ ! ftaitm:, 

L~1~w:.)1~00}: Thii l~. ~ S,,{;\ll: q~,;~~J lr1{$ger iJ~~ ~~ %ale· u~ mjnim:un v~we of lie ar}fu.rnet~ de,,,.~s 1;1s.~d in 
=th~ i &~rr~, 

f.>':_n~~,_~lil Th::s b~.5-:bit m!lig~,tJ 1~~filger uoo<lbicale ~hr r:rm.:.,!i'itm.Jm v~tue-@f he ~-imflwik:det'Zme!t.J:sed in 
=th~ P ww1e. 

f.>':_n~~'_rni:~m: Thi~ b a 5--'bi~ 1.is-1:,~ied inkger us-0<l -to ~ca!t ttie- mhtntn-! v~ue of fae a:;itht1i&Jii::: de.'))®!' tJ:!§td in 
1M F fu:~'tl~. 

Vi$=~me _ tfu:f: Thl!,c 5 a i-hiHlag 1\=hk;h wtmn ~~t k ' j ' lrn:!k:~~s th$!t t\$ ~C.~tti FA?:$ $11{ \':<'itn ttie ,<\$e,11e FAP !Tl$::{ 
k ~~=(e·d ;,, th(;:: .,;fo,~,'l;<<:.i(:.r ·tp hdp vliib rAP· iri~~--;,;;;l.::,tk,n fo th~ f.t:.k,~, 

in it _;fat::e' Tr~ is ~ '.1,,bit flag wtk::h 'Nhen sBi ro 'i ' =lru:lic:,ah?s lh.;;i,i th? net..lral face may •bee ~<l~:l '<~iihin tl'11.,; 11et1tral 
fa<:~~ i::~;'!>tr:.;:iinh., 

~iq:)t~$§.~@ti"'dt,:f'. lhi~ * :"' qj~ n~, ",.%th ,..;;,t~"l ~l§t t<; '1' i~~dit:~1~ ih"':§: th~ W,ii.P~ ~~t~ ':#lth th~ ~)o:J'!f~-;:~km FAP 
rn:ar oo sl:Of.~cl i'l h0 deeud~r to h:clp w,il.h FAP ink"':f}Xlfai=km in th~= krtu,r.~, 

vis~_s.~m,1:mt=-~~ecttq[k}: This IB thE qt~"lt:2~ '>':i:ilue of •Ase..~>E w-:1~'1 at frs,,·•ne k of El vis-.eme Fllo.P 
=~~rr:~~t~ 

'\>'i!§.~~'"$~m~t~~,}~;~~t:~.1:2-~,-1: ll1l;;. ~, t~, tJ,iW~'ll~d v~\~~ tit i;ii§~ffl~"'iri1;i¢tJ ~t h~r;w k 1* ~ ',{$..,.~'11* f;:-\P 
$.e;t1:~~tt .. 

.. 1·...,,.,,..,,.,. """"'-~·""'"'"'* A;,.tflii, ··x-._;"' ;,,; "' -~ .. =h'<= .;s • .,l ·,,,~ ,h ·,.· -l<-s:.•"' ~.,.~·t"" ,.,~: .;,~>i-""'~""" ~h.,,t· *·'"" ~~,,·,,~ r::,.,,r,~. """'""'~·,.ii-','<:,!,&,,_..,. 
ti'. :~~u::m~.....:.:~:~.:.,:-•~1:H~"t~r;::...:...~~~:ii~> :~ n~~ ~ .~: ~·~~~: ~~~ ·~~i:"S:::HA ~: \")·~~~ ~ 3::-..;,;J. ::v.: ~ :H tl~!:;.~:-;;~"'·~ ~l ~.· ~J~,.. ~:-~> ... ,~tr~ r·Fr"~ ~(,:.;....:::::·,~ ~~~"-~) 1s:fil 

vi~.,;:m~ i-".' A.~ .i,t f.'~m; ~ d ,;::. ,.l,;.;mi;< FA,? ,;..,~"l<~f!l ~~yhi;< d~':clrn-.1 in ti.~- rl,\;'s;,..">n'-"r t,;-; ~lp <-•,~t- ~A;P ir.:.'l::~tpd;itil.':ifl :in 
~hm fu.iture, 

vi\Si;me:,,is<e-gtl:l'erd: ... :~lect1i:a,.JitfflKl: This ki the 1:temrti>::i:11 error c<f .,,,w.,eme .. ,set"fiet:1 at Wtame, k {!f :a 'Ase,~e FAP 
:s.e,gmern .. 

v~fffitt,se~n,w1tt ... =00le:ct2qJijmk]: This k;,, rhe p'et1}dkin en'«r of \o'l:'Mimt( .. $el'¢ct2 ~t fu~mt; ~- ,;;f a '>1ls@1e PAP 
$$9rnent 

viserne;s~gitoo<ii{,,)ble:11;dq=6ff{M: fhis 1s foe pie.-dici~,; ertcr :0f vise,<11~:,.,.hletid at ft:ame }{• d a ~iis.eme FAP 
:%;;@!Jm~nt 

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2219 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



fl';:(tJfij·1si~·,ut1g~~nU~t:l:e1c';.H~[=kl Thls ~~ ~h~ ,q~)t:ir;,fiw v~ltre -of B:.~ft~f,~t¢rt..ifi!~,:~H ·~~· h~re k m' @fl e:q:w11sBk'>n 
fAP M~W"f:~rit 

e1t1H~$Sl~1 $.tgnwmt oo!tet2~00: Th.::s 5 thee ,qm11n~eavg:!lre :0fe.}l_~~,~ti;,;:,n i:e!®)t:2 ~t nm~ k ~, a~ ,e,'.l;m11ssk~n 
FAP $t!gtret1t. 

e::,:prtl!>'sf~1_!>'!Q~nUntoo!>l'ty1q!k.J: 1hts is. tt.~ q!;.iart~ \(a\,.~ of e4u:'$S:slo~itw.nsiyl $It tame ·~ of sn 
~i'¥t!:;\~':?&,~n FA? ~~f';!F~~1t 

e::,:pn;isf~1_!>'!Q~nU1ttOO!>ify2q!k:J; 'fhfs is.·~~ q!;.iart~ \(~i;..~ of e41r$$:slo1_.Jtw.nsiy2 at tame ·~ qt $ti 
e.xprw~ik:wi F.l!..? ~~.;v.r:,~t 

eiPR$~iJ,1:~ __ te~m~mf,"!§~e~tlq"'~itt[kl th~- /$. the pf$d~ioo e..~=i;ir ·~· e::o::µre;;l~~'l __ Jie~t ij{ trnn~ ~ t:\t ® 
e·:,;:pre:~~i').~ F.AP ~"?,:Jl'I,~fit 

eiPR$~i·o~ __ te~m~mf,"!§~e~t?~L~itf[kl th~- /$. the pf$d~ioo e..~=i;ir ·~· e::o::µre;;l~~'l __ Jie~J ij{ trnn~ ~ ·t:\t ® 
E':>!:PfE:~~!).').~ F.AP ~"?,:Jl'"t:~fit 

~lpt~$ltltt_$~~rn~nt_Jnt~l1!1:i~ty1tl_J:Ufll}l;t Thi~ i~ th~ PIMfti'§e~ ·~ff~' C{ o&~rn:!51itil\J~~~ti:Slfy1 at !'ta:,~ k Of a"i 
~~'.pr~t~il'.):j FAP :§;.~ft~r,t 

expfif:i!!il{)n __ segment_~nteo,§t'.f:lij ___ diffl'kl Thi~ ii the meiltct~~'l e'T~ oi e~pf.~$-~iGn,jr,~i;:nirt:,;2 a:1 ·~%~ k of~, 
~~'.pr~t~il'.):j FAP :§;.~ft~r,t 

expr~,;!!<1{:tn __ segmentJnitJoc:ffk]:: TM$·~ ij t,~t: f!ig ~n~i'i: )1l:lti:.::~re~ t~ -;.•a\re ij,-f irntJ~e s,t fr~,~ k ~f ~, 
Ef:!)fE:::\~C<f:\ Fi\P s~nw.nt. 

~ipr~~S.itl't(,.t~ti'ifil~'t.Jieff~l lhl~ is a t-li't fa'iij \'<it1kJi ,,-,,h~n :i&1 to 't· ~'kiirat~s th:a!: m~ FAP'=< ~tit '#iU~ lht 
.-..c;,·:1-if~~,¢:i:,"'"' ro1.:p ~1· f.;·c;:,_,,,,,;,,. s.· .,)cf.,, ,,-;_:.s:i(o~r~~. ~tp• ""'~•,r,,<1<...,• r~;:.1, f..= ~*,""'"'....i i~1 :!!-,<(< ,-~""'"""Xi~ ~,'i- h,.<c<ih-. ,:;:;W·• ~\$._p~· ,;,-,,1~1~""'-»i,""~" ~-...._~~~,,~.,... .<:-.~~,y~d ~ r-,.._ -...~. H ~~ ~ l-v ~ 'Ii.~ ~ :f~~~~ ~,...,. • :,.··< ~~y.1 ~W; I~ ,:s:~~.;i; ·~-._1'-~ ..... tt.:..~?.~,g,_-.,, ~~: ~ '"'° -:,..>WV~"'..,t.-.,, •. ·}~~. ~ ... ,,,.:,..H' >".~ J ~· r ·~, :~•.·>,\.cl~ ... ._~~~P•,~-~ 

1r:: tte futJr€, 

dt;;_j,t}Mf !'hi~ i~ ih~ ,qtt«itsiil~ti ft~fliti:k':;¢\ Mii:X ti~ t)(:: e.wffi~iitni ,;.-..f m, in:~r FAP ~i;::g;:rim-i. Its '•'~fa .. ~ i:::.-. s:;e1~¥UWd 
by t.!.;..oz>irndii~ 1h~ tfo~~·J-td DC t.~ftkkr:it t:i-t th'l.'.': ~r~:;-t":--iJ~ FAP :se!}-nern: from the DC <:~ffo:::ie:rit of too wren!. FAP 
~~ment. Hi~ w~ci !.1}' ~ '.:'3riat;.~ i~~gm t:::O--'ffi! =if its varwi fa wWwi [-255, +25-St Ot~s® 1hli r~nge, it$ :,,.~i;.@ ii 
Ct1d~·Ki bf «i ~t"\t1~t1 !!'\'t~Q~:i' 01' lo Di' 32 tilt~. 
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;t~, .... J:tHlt~fl');'.J; Tn$ i~ .~ f:t~J~n:ttw.d AC OOflfft1iflnm {;!!' ~ $~m®'lt ct' fAPj, F<ir AG :!;):,!:f.ik~l~1t$, ~B ,q1,i,~1m~ititJn 
~~iariize is. thr~ ,fames l~-ger '11~m 'the DC qi,.~t'>ifaafor:; $;~s.:z,e ~'1d iii "<b~ltwtl a.~ h.ib'N~r 

ijA_:i:t.;;: ~:~ &¢~d s.'i;:ing t~ ~fer:'!~ pr:tit:~$:~ t-\;-ir. RAPit PCT 1i:~~ntii~'lfoH p-~r~m~~'$; (t}CT~'P@ h~~·><1- t~~ ~t,1,.m~ 

v.slt:e ~s B,M- predic.:ive ,::odkig swp ~s as ooikioo ~n annex c. · · 

L~_f_ttl!:'·W:_~1:J::if)\(l\'.l -· 'Tl&:"" b :ii C,..:';::[it 'l~n~l:i;.~1(:.-'<J \:l,fa,\,\-~~- ·ll:,t:,.,J k_, ,j>..cll0 u~ n,;,1,\i:K·n, i(.<Ji;:;.i",:;: 'ill TI~ dll)h:n,tc\:i,:;; tkt<D<>1:1!' 
:i,m-~ci /1,yfu~ ~ fr@nl~-

L'Rp_i_11,isw __ ms11[~l - Thi~, !$ a &-bit ~11:~ig~"'>;:i iS1ie:,g~,r mm to ~:::.al~ ti:"1~ minimum vakm of !ht~ sriihm~tk, dooo<l~r 
m~d I t1 w~ § wani~., 

1~.wRJ~Wj't:tkt(il w lb~ i:~ ~ ~1-,.bi im.t(Jt~ int~~~t l.~d t,:;:) ~<i_'.',4{~ h~ rrilnit'fil,ln'l '«'~!wt ~t th~ 'i.':itllf¥:Jl~·lk d~'t~{~'l~r 
l-!$.!?,:Q i r'i'\#\,f,'; P ttmr:~, 

JD MO 1tirt coo~:: This (!ii; ~ tm!Qtl® 15.-bit i~'rlfil thi:l:t t. tl~d ftl:f ~)'!'lCf\f&ltt~it..~) pt,fpi:.-s~. TI\~ V<'ll!J~ i:A thl$ t't..,'-0~ 
fa ii~'i'i)i t)l)OQ OOL't§ otn@ OC,t~:', ' 

:ID",MOl,.}tt.m-'t,~~: Thkt ii~ 1,mi~t~1 'iiUJit t0-.",;,1(2 r~Mt h~ used fzl' iyit@'1rr$'il2Mlmi µu:rp.~:.s~$: .. The ii'i!u~ (;.1 this 
~i:.Kl~ b ~i-i.'<i"*Y~ 'Ot\;,.\.1 (XXW 0}1 ·i t~OtL 

mc,Ud: Thi:s B--!ii: :wi-siw'"~,d int~r ~~~ffil?s ~ ,.m/qu~ i~ fun~ rne:sn o~e:Gfii:!ye:r., Vi3:1Ue a irn:ll~~es ·~, ~se !~i~r, 
ar1ci vat."@ t@rgt.i!f lhru1 o .ii. f~fir1~twnt l-i1:y11r. Tu~ ·fast JC'....'.M<:!=sh=ObJ~,L~j'®I'. r:,11rt1€»1l31i;<:l\' .ltff J 
&')_Me~h-~\\~>1:t_Hec,lder rnu~t ha,.,.:e rndd;_k!~D, ~nd sufrse,,.1-ienl 3Dttesh:.....:~~j~t.Ji:l)<"er's wltMi'i tte s~rne 
2'<D_J~1e:sh_ Ot\~d rm.~f t%i~lz r:,~kl_i,:hO. 

~ SNHC t1 v~rti::t~~: Thi~ 1$ lh~ r1um!}t"st (i 'l,w.ii,t~~ in tre ct~t'e:'it res~utior1 Clf ·~ 30 rn~s.,hc Used to :sti~rt 
,c;.::w,1~,1.iigtonal ~~~M d~r;s'!l::la!iori, .· 

t"' ·"'' ._ 

~",SNHC,,A}ri~~w~: i'hi~ i~ th~ t~:it~l)l,~f z'l'f ld&'!QI~~ /11 !he ~'-*rr,.:nt t¢$Uh.$\Jn ,1..-u· ~· 3'!) n-1~?Jah. u~~ ~t; ~'l.:lJ..~tt 
:%Y:1'~pl../mt,)r.i~l t~rm~M d~r~&~lk:m, 

~~.-SNHC_t1>-.~f.i~· Tri:,, i; ih\l?- mwn~r of edo,e§ in ~h~ ei.sn . .w1t r'*"~ctntk-t1 r:i t:h.,, :;n rt-1@:h. L~'@d to ~urn:s.txt 
~\.~\put~tkm'.ll! {f!lcefal d~,gr~j~tk:in., 

$U_M0Bit,Jtar1_c:ou.:e; ?tits. is s; ,~ of iengm 16 ~l;lt 1s u~ct t:>.r syrn.:::~---onttatir.:~'1 !Jl;lrpos;e$ .. it ~'$.'G' ill~~.at-es 
{l'Wi@' tfilf ~re,,)t parfatiml h1l(t$ fot ~!"Wf' re$%:~f\C"~. 
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. . .. . ... 

--~tP~t,?G-!?_~~1 _i __ :~J;tl_!: _____ _ v,;,,Hk.,,\...:kt\:-""'..;P -------------------- _ o, • .,,, .;.f _ ,; ,,,,;,p:.:, ~r,.."-1p;;. ,.,,-t "~' tt ->¥r~-J _ ,s;J, ______________ __ 

'(Wt¥ Ot*lQQJt1 lli.Hi' • p~rtti@JY~ J Q11$9r t~wr~:'lQ:i 

k~'!lit:._~o.mponent: Thi,.: be<...~~E,.."'l vak,'E indi~tl*S t:f ~tl?.:rn· ;ara ~u,~~ et,'l!',n·ei.,":led oom~nBIT.:E; fo ti.~ ~'>,.~ed. sf 
~'$CE':1i:Jttlp~1et!:t h.s 'f, thtt> th~ !~$l (:.zin)p(:11t~d h;1:"$ ~er ~t~>ik4. Otb~r.'i<i~t 1htr~· ~rt m~r~ tWnFK:·f~1(ts k~ ~ 
~e,r.de>..'t Ttii~ ~<1 i~ t.d.h~1$\}~ O;}dW 

c~p-~a:s.t_¥g- Thh b,:xifoa:·) ,.-,&\Jfil indk;atm;. H Hru I.Xlff~i vq is th~ tao-st ;;..1r~ in fu~ J:;.¥.Wlition. Th~ vak,;Jll fa, fol~ if 
fil'®H:i ~r® t"K~'fr >svi kt oo oott:~ it~ llw pwtmrn't 

~ll)OOft ¥Q. M: Th~- @"$@r~d kil~:e,· indk~t~ ti~ id 01 ltl~ \i!l.!rt-e~ gr~~"~~ t~)We-$p(irt;;l/ng t© tiii': i:.:z~n:el·1t $~·rt:ih:.': 
j:."'t.."-lt1ii:it1 iM 1,sdlhr.i,\J~t:~ .. :2. Th~ Itt1~th st\f ~\fa. ;,,;,11u~ ;!5 •,:') b; ~-G11ltd \Mit~ 6!' Um \'tiJim,b~i'-'al i,<g (b~'<l.aj fre,it':: k~ 
t¥{fA<s1,1:~ t'2>:~rMk~'\Jypi\\} . tf Hwre ¢. O·nly Ot)l;:l '\'~ in th~') ~"*c,,k::...Jt 1--rnrt?tit1\Ji}l~."'!,. 

cocklQ .. rmhLblo®,Jd1: ThiSi §.ffl§l\J~ Irit~r :iru:li>.;a~ ih~ rmht startfu:1,ri furdex, \dt'iiri the boo"'filing 1~1 t~bl~ nf 
a, cor:n€d~d component ;for llie triangles fr1at :l!!re to ht! ra":Qt1struct:ed in ,:l!! partlfu'>. Tl~ le'lgfu of this ,.,-a,\Je ~ ·!he 
I~ $.t.\~i~{~ \'t~h~t, d ~ht ~l~t tf the b<.},Jtidin't) l~ip t~0lt .. 

c~p_ bdry_J)recd: This bi.."ld~n \,-a!u:e ru:!t1cle;.; ho,N re pradct ~-:tne:try a.·1:d phi .. ~ornetry =inf~~1,;;.=tion t~ ~r'ff h 
t~Ot\"ts'i:':c()i'i: ;'i<iih t«tJ t..:~'. it¥:~~ p;m1lt;z:.ii1$ If ,;;.t)t!.1P,,J#'M)\J:Jfei.i i:$ 'V, ~he te"$lth:Jtd it:.i0wt'l>.i@i')' pt~didk:~..,~ n~·,dt ~ {i'$t,J. 
~'=o.ar,~t~e. tt-1~ -e:m~"'f-j~d oom,j~y ~f~(foct~-, mo,..~ is \~d 

c::t-oro._birzjin~: this 2 biti.insigned in!eg$r ihsdi!$1:e:stite i<lhdhg d \<"e'11$',~ :;pticiinat$!s ,j the- 30 rns.,f.i. fa.bl.~ V2, 
e ~tw,,;,~ foe; ~,;,tnl'~i:h!1;s "'~Ut:N, k.T ~\~r~_btitding. 
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c.~ Jibo:t Thi$ w.J.:t1lean tiaJU$ ihd~~te:$ wtie.ih~r ,a m-u~irni box ls P-R>\l'kil$d for itw qeqrnet.r'f, U no- t».undiiN 
:!X'.1¥ is·· pmvided, .8 defa<.:..~'i ~:'.fl.Jndir~ bm 5 t!Sl!,d. Th£; def,;ru§t kll.Jf!tfa1@ b:,x ~~- ciefke<l ~S. COCi{cl_:x.rn~n:,,.1_')_ 

~'nt°'t:ILJf:l~)l~"''i!: (.:(l>im:t/s'f:"lJn:s{\ Ji11 e;:.ooHtJ;~:o:'1. 

,r,;o.,or<l:_xmi~ ooo-~_ymln c:oord_m1in: The.s-e i1k1r,l:ing point -,_,-..~L~ indica~~: foe !ower !e.ft ·C'\c':h'<TI..~· cl foe 
boi.m,:fong IN,:,.; in ',~:hid'! t1,s;,- goo,rnetr)' lie:5, 

(l00nt_111m~nt TMi1< S.,~i: v.~gi1ed i~~gl;.:r ~,dJr,~~$ !hf ~\.%"'lti$;_1,&,,n ~t~ u~ fw ~~~"'n:etr:r The mh"Til@"l'l: w~i\,\e 
,of rol:\f'd _ qµ~d ii,; 1 ;;and 1t~ maiimun is 2,t. 

COOt'ti.J}l'OO__J)~:: lhi"li 2-M W\~~~'f~cl 1n1~lllt' kiclfo'a~s ~ ~w~ ct p,~dkilt.-ti W~-00 10 f®t{lt!t~1.1ct !t~ '$~WK 
tt~""t"dinate£: of"~he :rnes~,. Tai~~ V1 -., 7 shrn,,;,s t>;se oornssihlec vas\~s for COL"""l§d_pred_;t'.;-'f~e. 

~,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,v. ~,,,,,,,,,,,,,,,, ........................................................................................................................................................................................................................................................................................................ ~ 
cm nruw·ei;;kJion 

tO t~~rn/t-dt~r:~ttl W~tiit~i~tl 
;:,.. .................................................................................................................................................................................... ~ ;:,.. ........................................................................ ::s.., ................................ ~ .................................................................................................................................................................................................................................... ~ 

~-1 f~~~t\~ 
. ;:,.. ........................................................................................................................................................................................ "1 ;:,.. ........................................................................................................................................................................................................................................................................................................................................................................ ~ 

lD>'IDrd_nla:mbd.'J: Thi-;; :;M~~ cm;h;in,~d In!e~ hdir.-s"IE·3 t1E' rn.1mbg ci :a~-:--1?:~f,,r'l>- USP.!d 'ln prer.fa::t ~::,.~e4ry. The ·~'1fy' 
oor:1ifisibfa, \<'flfu~ af co~_n!ooilid:a i::S 3:. Toibfo: "\,2 - B sho\,0s ~ a,;k;:,is,5.ibfo, 's>-~h.,c-e,s ;;ts ::'i Tii-.~icl:ioo -~f 
ctOOHt_pwd_J~. 

10 3 
•. ;:,..,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,-.: ;:,..,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,-.: 

'l.:'t'ruftU~t'h!:ltliL T:l'i~ ~~i'ttl{! ITT~ed-Woif'H ituf!"lt.."'t)f ii'Kfa:~t'it.&< ii~ '#~@lit 'tit\'li:!:ti t~ ~ft ~·1re!i\{t ... ~ k~ pt!$:.1k@:.wt 111@ 
number Of bf$ u;:e,dtot lhiS fulrl ~ eqs.al to COOfd"quart + 3. The 3 ~ad~ hliS ro-;pt"t;:e,ntthemt~r ~rt and h'-18 
co.t«t.;qijait $tl1$"it~~g ~l$ \he tacfu~i p$!rt 

t1$'W~t .. ,~~iit.}W 't!~i$ ~, µit ~!~iQttt:!d. lt1~~e1 iti:,;:.h::'l;li~" :1:h"l:) Mt~ii)g uf f1i;-,<it11~!$ l.-,, be '.}"j tt::l;?:$h Tl~ ~dhif~~/t;.-1e 
V<1ilt~£ ,:sre oo~cnbec ffl 1\11h!e Vt. • 9. 
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no.rn,::1Cq1.mnt: Thi2, 5-!i~ w1.-e.igrnld inreg~r if':di~~5 ~ ~uas:1,fat1iX;<n ::,;iE§) u~">d f=ctr r&'m,Hil~-- T:r;:e :mi:sitrn.im ,;&ls.ID 
&: fi:..'itm~l.Jfi~tt ~ J ~ tt-112 ti~il'ix.irnum ls :.:r1. 

~!i:ntl=i'lt.t~~dJyp~ '.fhi~ ?,hit 1~rn~l9r~\1 kit~<t:t ki(i~~t:l:e~ ho::~w ni~n;~i -..,"'~t~~ ~rt ~Wfs:~_it:t'e.'l.. T~M~ v:f " 10 %K:>•"f$ 
the ~t'Y,i.~':.Sible \.mk~~, ~ r~~"i; vi , '.11 :~h:O-•'"'Si ~@TI$.."'iblf v~'\..~ ij~ ~ 1tmcikm -ot ~,,rr-r:~LJ:1:/ru.iln:l-

01 ~ tf~~~~~dfo1~q) ~ """ ·~ ',.',.',.',.',.',.',.',.',.',.',.',.',.',.',.',.',.',.',.',.',.',.',.',.',.',.',.',.',.',.',.',.',.',.',.',.',.',.',, t ,',.',.',.',.',.',.',.',. ·• ',.',.',.',.',.',. .',.',.',.',.',.',.',.',.',.',.',.',.',.',. ."" ,""c·""".,""""""""""""""""""""""""""""""""""""""""" ~ 
·h_,l i p;;irw!'"'k@ram pf.~1.:fu.'\-ri ~ 

l l1t~mcl pi::;r t~te 
"'-"""""""'~"""~""""""" l l~~m~tJ::'*(wt<.)f!)~t 

\'~~ pr~di:_:fu:tt ~e pr~ik0'ik'll'l 
1'."-"-"-"-"-~"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-:sss.."-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-~ 

ri,tLN~@t~. th~"pt\~bfa.1t1 

~M1t1:~tn:'l~m4i; Thi~ 2>N~ "'-i:l:\t---:g:i:'i=¢j irt~9:er k,dit~lt.'$. iht, m~r:,JJ¢f ¢1 ~~)t~tt.w.~ @, • ..,·d ~ ~'tdit~ r:w.:~1t.'Kikt 
,<\4n1!$:ffi~ ';:'illl~'$ :{,1 !Wfm~l.,,fl:iij:~l.O~ ~"e t 2, ~rm J. T~b\i?, Vi x '11 ~h,}W~ ~m!~$rn~ \{~)!,.~$ ~. ~ tun:Gli.,-s:,'8 Gt 
nmm~t.t~~1:.tJyp~. 

f '''''''''''''''''''''''''''''''~''~'''''''''''''''''''''''''"' ;:...,,,,,,,,,,,,,,,,,,,,,,~,,,,,,,~~''''~'''''''''''''''''''''''''''''''''''''''''~ 
: ~t-..+:tl'l,~JA-"'ll!'-t(_._f}~ J'Ml,=tll"'l~~J1:-l~mb.d:li ~ 

nem),ijUarnbda: Ihi~ t~ne=ci u.~~i;J .. :poht ~n.:i.~reii tte \''<'~~ht gh<'tn t(; ~n m~st-0.r kw prettk:thn. The fl:tin1oor w 
Mis uu~d for ~ou'\'\1,lij_kln-:ih.~ i:,; {s,or,1-1~L}:'.1:i.:B1t"iit-3),i2"':t Tu~ ~ !~~<lirtii hfu r~J.W~M>r,t ~ il"lt:i,:-g.~r ~~rt, a:r:d ih~ 
ntrmiLJ.l1i.13n1 ~1=m'0itin~ ht£ the n·~(:~!ooiiil ~mt 

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2224 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



'©.'l<lo.r~binclflff Tbfa 2 M Uf~~r~d 1i:1t~:tir ifwi~itkto iht bin:lhgof Q:,,kn~ b ltil;;:, :':ID n:,t:::iih Tttti!tt \}2 ~ tl ~fa,.:ss,;,·'t<· fatt 
;tW,'.lnJsti~l@ '>$lu~. 

~ t'r\ ~ :tJJ:it.1n1J ,1.~· ::;~~'f,',.<. · · 
~-------------------------------------------»--· ________ · _____ &~ _____ &'; _____ · ________ · _______________________________________________________ _ 

~ 10 ~ hm.1rid ii:;-~· f~t~ 
~""'~""""""""""""""""""'*''~~""~~"~'~~~"~"~"~"'~""""""""""""""""""""""""""""""" 
~ 11 ~ 1Wllt'id it~' O:.~tWt 
~ ..... ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,V..,,,,,,,,,,,,,,,~, ..... ,,~,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,~ 

:et)lm h~Ht 'Thk bt1ti~M kt.di,)~1t~~. if .1 !x~ding, 1::::-z~':I:. for tXJkx~. 1$ glv~11t If M btnwdkiQ, l~x i1. f>rt>'<t-tioo . .1 z~f:>®dt 
ooundl\,g 00:>:< fa t-l'SOO, Tl~" ~fauij bc-...mdlng bm:: Is ~fa~ SI~ <aJ,J~r,._rm§:tV•{L ~oilor_:-grn,itPO,, coilor_bmfrPiJ, a11d 
i;;aA;:;~@~:ii~~ ~. 

~'ikJ'l'~)r.n1bt t~"l©(J),~iin, ~:ie(Jtini~' Th~"$t ~1t~1~t~ ~)'it \il!ik~~~. tfr,~ llii:' tJ1)~w~""' :s)f fr\~ !i;,'s:~·~t 1tft {.:,t~~ tif lh¢ 
OOUfldlhg OOK i1) R.G8 &~\!:lt.~. 

colm_:qt..~nt: Thi!Ea f::,<hi un?ilgned integer indi~te,-s. tti:i? Qlli!~ti'%1oon ?ilb:!p ug,ai for cdocS The: r:nhirn,,1,:1 <;:,a!ue cl 
,co,.\:s1·_ quant fa,. 1 and frm r::;E&;i'm1m fa, Hi 

ct.-:-t.'tll:)f ___ pr~.Jt~: lb'$ l-bl ~Jn:$:l~n~t! in~gfy' itl1.it~'.~$ %.~i{ tli.1tW$ am Pl'®.tcttl<i. Ta.hi~ VJ - 'i4 ih1:.>W$ l:h~ 
~r:1bt:.cibi~ ;.t~\J~~, ~td Tab~ \/z. - i 5 <!;..h;)\;,;~ ~dr1th.1lb!~ t~i~~$ .w ,~ fat-it:litt\ ti tdt-i(J-:,k'!di~ 

1 0 t:ii//i\il!dt.~\'.in~ ti:fei.iktk:in 
............................................ :'. ................. :.$ ....... 3»'\~---··························································· 

1·1 f~,W\~ 

.················· .................................................................... 
• ooUitcl g:,~f t-::;;;itn~t :<~<::.~te::dia;:i1c,··n, i.i-~:_Pt-e:i:iid,;:,;n 

~oaf.of_rti;;i;~: Thi~ ~,hit Wt4igr¢cl ~t~g,~!'" itdlc:,"1~{;} ine nwrd:,er -~ ,~M¢~:i.t«t? ti,;,~ io 13~1::!k,t ~w.rm;ii~. 
Adrniis_~le tl:ll:ues. cl C~l)r ~ijarubda: :atf;, L ?, arnl J, Tat:* \/1 .v t~ mo,<1:s rutmiai~lt vak.~t;!S ~s a fum:::t100 ct 
no..lcrmil~Pf'1l'.d,.JM}e, -
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oolotJatrlhda: Tfjs ti~,ecl 'it><w ... pcint 1ncl/ra1e,s ~he? tle.,~M. ~hen b :ar; :sru,."esfat f& pr-e::Jk:h:itt The nuf:Th..~ of bills 
l.~~~ '!\s':,.'< !:hi~ M~t ~~-""~'-Ji~:~~;:;., ~i;}~'"i-'!1:.~~~~ 'l ;{, Tt:,.~ $ k~-l:.iltif! bit~ f~flf~~":'-l'\t lJw, ~~i;.'<9'<:W i'-'$.i, ~<?,,;i \~w tWft~m,t~w--~sU.',";. 
mmaih~ t;~t,s frlfil fracl!l.1n;,il p;,ut 

t~~~d_jmndhig: This :2 bit L:n~i~"-'d ink-g1,;r indl~k--;s th1'! blrn:fav;.g ,:,f larluro ooorrlir.~1!,;-'$ fo th~ SD m~sh. T~~ 
Vl - 17 ®1.>tti!:.~$ th~ ~dmi~iK\{~ '-'~k1t1; .. 

tH I ~(11.Jm$ fit:t ~~rt~i. ~ 
:... ...................................................................................................................................................................................................................................... ~ ........................................................................... ~:..... ......................... ~ ........................................................................................................................................................................................................................................................................................................................................................................ ~ 
1 o I f0:,,-bk1®1t ~ 

"""""""""""""""""""""""' ... """"""""""""""""""""""""""""""""""""""""""""""""""'~ 
11 I w:xiM ~r l);)t:t1~r ~ . ~,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, .... ~ ............ , .... ~,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,~ 

foxC~<l boox: Thi~ !x::-c;m~n valu'$ ln,:ttat:% if .i bt.llmd~ b.m ft.<r lfil~fur~ Wl<rdin~fo,s ~ wv~11. if rm ooundir~ 
ho>: ~. pro1.:*tf,t;L ~· df,f~u!t tx~nding ti(ic;( \$ t~~i. T~ rei.iu!t 001,.md1m:1 b..1'.( ,~ o~ti~ ~ te~Coi.."W:tLumin,,-,tf, 
!:exC:o-0n:l_:•o<t.11~n:::::Q, am:§ t!:!Jd:i,J<&d_:!;i-Ze"""'l. 

t~XC(}.m'dJ1rnht l~x-C-0ott(Jit~r1: 'tM~i flootk'iij p,;.'W)'l. tall,.~ gi\a:t !ht ~-sitk:in: ct th~ i·O\v~r i~ff t-t.~'Wr of h'w 
t.K"!-4~~iit1tl b(,\.ii: in 20 tf~OO. 

fl!ixCt:omd_:quant: This 5-bit tmtgrltld i11:~g~1· huk~ttM,; m. \'lJ~nfis~iicn ~w.p usoo ft.~ §~:dt.~~ toc\"d~1~t~s. Tl~ 
rninirr:1..11:r'i ,;;,~lt~ of tf:);:Qkyd_q\:ll;!d i~ '1 $%1 *e m~~ii:TltJrr, ~- 16 

fl!iXCt:omd~·~d_lyptt Thlli, 2-t:ft 1.l!1~:fdli':i&I itlt-£lg~r ifldka~t hi'..W/ rt'&:,·ni .it~ ptWb'!t.'tl. Tab~ \>2 · l [!. $ru)Wi 1m 
oldrt1i~·--~,%~ v~1iu~t~. M'Ki 't'abl~ V2 - i$; sht)W~ ,ldm/$~#.i~ "'"~ti~$~·~ -i:i fo~;.fbn tif 1~~(::Ctit1ti:tJ:hxih1tt 

00 

10 
······························~ 

• .. r-:at?B~hsr.ir~\J::w'.~1ir:tft~ .............................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' 

11 • rt~~;Rd 
' .............................................................•....................................................................................... ; 
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t~xCowdjlartibdtt ·rhis 2:-~bit ti"i"'isi~ int~et ~ntlhates the ntmb& of an-~sbra i;i~tl ~o pr~ict m,:rmaf~, 
.A-:.it,Ii;wf~k '~Wli;,¢::1< \~!'\<I'.;.~~~~ t'tt~lY~~~ M~ ··( ;\ ~<'>-c:;!(1:_. T@.:.i~ V:;J .. ~ */;,._~,,,,~ ~dm\:w,{i,"»'i;::, ,,,;;,,i,v.~_;. ';¥,1 ~ t$\~tj~-:c:, -~f 
t~xCQ<Or:d_pru-rl_ty~. ·" 

"X'-''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''~ 

~ t~;(C:oors:LJ~~ttttpe· i te:1!i:Co«i1tJ1fammd~ [ 
~'''''''''''''''''''':'''''''''''''''''''''''''''''''''''''''''''''''~''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''~ 
~ trot ~~tl!clfajt1 t rot ct~d I r,~ .... -.... ................ ~, ........ ,,,,,,,~~, .... ~~ .... ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,t-,,~..._,,~,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,1 

~ tr~:e-~~ikct~ ~ 1~ L~ 3.· ~ 

~ ~~~ile:~~~~~1 :nr&1~c&Y~ .3 ~ 
~ ~ ),;.;: ~ s 

tt..:-.:C:{l~td 1-..~tn~: Hie~ $:tJr-.ed fr;,;~--t-t~::iiflt !t**k-*t.~ zh:e· ,-y~igi'lt ~t~·~n ~ti ,ijn ~rn~e~I.w for ~reclitfo;.·,n. Tht. titJrri\Jef tif 
~ti ll~M,fo)f this fu\~ \~ ,~u~J t~ ~xc:~•1:(quar~t * ~,. Th~ i f~;iliit'l;} bi'i.t mPi~l2:~'lf ·iM int~~r f~'t o'itK~ th~ 
't~XC{°l{)Jt(J~t.rati{ f~ltr;iii"lh~ ht~ tt:m fr1*d\:,n~I p~tt 

w_:m-iHC_s-~_pi·iL)ji_:~t1da>ct."_'*'!im:!l'~"': ih~ nmili@r <J.{ t.,1,u)~~~~tl fk~rta;;:.~~ -q.,htir~:2:;. Typkallt. thfa~ n"'"-':nlL~i i~ :@t_iu:i:il 
1o- 'L 

~"'$NH<tit}-~1J.{lf'l-'Lti.i-efli~t:,Jitlih°lt ·ntt;' k{..~Xdirnil~e {k JZ.-0%t ia~t fl~lln~ t~~i1:t fon·n~t) i;_A w* ,:_~nt~t pdiNt 
{!YP.it:il!Hy tt1~ w-~,.,Hy t-o.iM or m-~ oei~cn -af thf'l Pmj~ctoo 5-'§.Wt~~ S:pt,~ra. 

~"'$NHC,"t"t~1J.{lf'l-'Lti.i.e/'1i~t:,Jitlih°lt ·ntt;' y:,,t:,:,,;.'<(:-nJiniilte {k JZ.-0%t ia~t fl~lln~ t~~i1:t forrn~t) i;_A w* ,:_~nt~ pdiNt 
{t•pic-~l~l th~ W.~\'~'ty ~int~ the o~Jer.:.t} ot tM Pmj~c~ 5-~rfa~ S.pn~-_ 

:r::~_JSNHC_z_:comu_c,1::1n~r_poi:nt.: Th~ ~-t."3:.li:;:i-d~l~ (ir, 31-b\i. IEEE floating i:.mint fom1;ii(1 of IJ-~ ,:.:."@,'1l~ ~'l.,:lnt 
{t•pic-~l~l th~ W.~\'ttY ~int~ the o~Jer.:.t} ot tM Pmj~c~ 5-wfa~ S.pn~-_ 

:r::~_JSNHC_mM!'tl:,dll.oo_scnwn_di:~t.£1:r1&~_:~~J@f Thh i:-:u:!ic<:.tb~ ,\•b~~~ fr~ vkk~! ~{::n,.~~1 i~ p-l-1.H:~~t:.\ ~"t>11w;;in:,'d 
ii.'.l ~'l~ ti'iclic§.l~ ef 1ht P::'"t\l~d&l! Sli:l"t.OC~ stihtlf~. ittkt. 1i~tfl:n~ 00h'<'~°1 tt~ U'i!1:Wf j:.h}rtt ti ~ Pi'tij~ci:oo Sw-t&:,~ 
Sphere anti! ~he virtual scre,,w1 fa eqt..taf to t"9;_ Si\iHf';_r-;;;,":J."k.;·&-J{c~_S;t4BC_n,":!:.f,•JmXiz,s:d_~cr~n_dJ.s-.:+a"we;_far.:.tG."'*t} 
No'iil.l lh~t (:f§!_Si'lNC_r~:ffr.,;$ i~ ~p?df®d fu~ ~~h Prtj:&.·"'d'OCJ .Swfl*:~ :Spi,,~r~, whit~ 
~ .. SNht~ ... nom1iji)'z.-ea: ... $rs'~R . .t:fi1Rm~ . ..i~~w~ -s~rr~ci :t::n!'i ~~-

(:-¢,J:~NHC. .. Jr~fr\J:.w~,L$wd..w~: 1'ht 1tikl:itit& ~-wr4,._~~'-¢cl ~tlfa.,~~ 'ilJioo (h :tHit !l[!JJi 'l1t-®fa1g Pei™ f0,,«tf!:Jt) $:1'1 iJw 
o:.:.~r@~p:.:m;;:fng Prt.-1wt~d S.irnlat:.;'@ Spti~~~- Thi:,~ v~&Jl:"< ~ o-fl~"11 {but ~at :n~O~lS,~f'{{} £<qual kl G~ ri fa@ 
-r:e ... 3NJff~ .. JJroL (Siid-m;-~ v~ltJe.-s. 

~ _:SW HC _ ~_pn .. 1juroi£:Jt§c: Th~ fi l~ntM:,'l' {;,f ~-:lnfa on th~ ?n..":ij'-l.,."'G.a"llid 2'-t.~f~@ ~~.~::r~ in whfoh ~- J.lfDi>1:,'d~-sd sliirf;,i,-...:::@ 
V;:ll~ oo ke1n:'il1t~\tf@d.. for ,,}ii t"t.h~r pr..infat It~ prtj~ffiti '!5utf~c~ h rl~l~ttn/Md b/ iin~~t it11~rt:-0.lNilot). 
i;,,_~"_.$.Nh'-C{j\j;.>,''(j_Lm,frW,, it tw~;:i~*Y :v~~H (~,{l JO) R'i..-1' :~. fail ~'\q~~td Sl~rl~~ ~~fit s:1/:R~ \¢.ff M~l\ {~ .. ;. m $:» 
:~:klitbmil Frnj~T,ti:,.-...-j Surf~~ Sph>1:,'f~-

(:-¢,J:~NH=C",$f.lh~t$.;_""µ.._-·0~JtH:.3.tt.1-*rt::L Thii itttit,M~ too ktJ¢t o-i tl"ro ~r'lt ~~~itbt'! ki s1; ~Mht~if~'\ ~'~ ~~i~in®'.i /rt 
.·,~w~r::i"l;' qitiw~l~~!.k:~f' ~itk~'l ($'f,# ~zJ:-~®i..:~~ !J $.$A\ 

·.·.·.·<·:<.>. 
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&!:~$tU~C~vr(L.,mi~~e: Ttw rniiet1t~i !1;l~"mm fin il;Mit !!%IE fl0~l!irg,1 tm~rt ~~wmt lfl: t!w t:K)irt $...~~t:::~'1 ty 
c.e._SN.HG_ S,-W:&fi:J'JlO,~~:L CtXJm', 

ho<\~ ~~fo:h~~'. Th~ t:.,~{~~~ )/<ilU~ rntl..0:-@t~ if !tt:li:c.h~~ ~:~ c:,t!l1-1fa,d f>..1:r :\hi,, (\t@'~nl ~,~rt~~i tes::1\1t::<ri1,,r,t t, ... ,ith~ 
!~S¢!lf $r ~t~'<\:e!fl the ~1rran~ !X:ft1J)mer:t ~n...i ~1nected ioo1rone1:t~ ~e"itowstt de~~d) ThtS n:eJtt ts arith::'nefr:, 
,;,,zjeq, 

~'9._"~'ipk: -rm~ b,'l--ci®:.~~ i/Rl;\* t1dk~OO$ if 1ht ¢i.H"i'tl\:1 \~fl@: gi'~ph I$ ~fr:,-jf.):1~, A ~~tp,.~ ;,,\~k:t w~th ~i-t'l-~t. !'\~ 
oont~~1 '<.~-f'Y mp. ll11:s tieM is mi'!tlm-!;!Nt ~.ct~-

v1L[~st This bool~l> '«'ah.,~ \i,;;dioo1E:!< i fa-1:1 {;Uf.~"1:lt n .. m i5 fai,; i'>l'St mn :$tarting fo:im fu~ curr~'"d b-a~<-i:mg ,,,.~rt~:?:~ 
Thi$ n~~ t>;; ~wt ©:X1~ti for tt~ m~t t1i:1'1 ~ -~,;:ith rnih'1.<:,Minq \tTu'i~x, t~,, .,Noon too ~k~tJ~st v;~ti~~ i$ trts~. VVJ~) ,naf 
eorJed fa~ "''F-!lue cl '!.t1_L~$!<l:t f;:?.f th€ etJrr&::t verlEx nm i:a s:--...~"'£ik!es~;e.d b m. fal~. Thi!il field is fil"m1mef:k: o:,,;.i:i,d. 

vqJarwattj ___ ru:,'1: T~i~ ~~:iill'~t) ',iWtID iOOk\{1t-t~ If tl1~, @~~'1:t rm, §'!. ~ t:1~\N mtl I ti: 1:/5 rit:it ial m\'-i:' rnn, rt ~ iii 
ff'~\'k:-lr~lj ~f;,"l\i-~rn-~~ !'\Wf, if1cli:::~tlr,n -~ k~-:::, ifl: hw ,W~ph i'hl~ $®d it &<"l~httWlfo t~4~d. 

\<11Joop,Jrnre:i: Thi~ tmsi~~d irrt:f.:,__~r in~c~t~'$ the, 1n™'x ct r:w1 to whi~h ·~lre ~'<f-~~t !~ip :;;.~a,"'U, !t~ unJ!)' 
r~p,,~~~~-1:t:::itk_;r, {~~~ i'~bi~ 'V2 - ti} ~~ ;,"lftth!'t::®!k, ~t,)d~{ !Hh~ w"::.rfa:t':i~ ~:mr1ir~,pi ~ ~,l~f l~ \'tLh~;1rtJt~d<1:~x, l~ 
t~Hir,~ '1' =in the: UJ)~f-y f'ttJJl::$~,t~fa-~) i~ -$)-li:te;;_'{ 

~ 0:1,\,<}Q't 

~ (rWl<l(q 

~: .:·.·. ~ ~ ~,,,,:.._,,,,,,,, ...... ,,,,,,,,,,,,,,,,,,,,,,,,,,,,+,,,,,,,,,,,,,,,,,,,,,,,,,, ...... ,,,....._,,,,,,,,,,,,,,,,,,,,,,,i 
t c~~"ikiot~~--1 ~ r:~~1kxifm-1 {l'~ ~ "::...,,,,,,,,,,,,,,,,,,:.._-&,._,,,,,,,,,,,,,,,,,,,, ..... ~ .................... , .......................................................................................................................................................................................................................................................... ~ 

V{LftmJ$<t'IQlh: Thi:s un5i:gnoo i~f!q~r ht1k---at~~ tfu§ }~11gf1 -tfltw wrr~d 'i@f!:~,:,,;. n.n. !ts >.H1:aty r~r~:stmt~~"\t"'l f~'% 
r~1~~, vi . ;;1;n i~ id1t"%'1'1~1~ ~~*'-1 

7 

N 

(91 ........................................... 1 

t 
'iffii'i#;ili\~;jd}Jij '''J 
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vuJe,~f Tl:f1,, ~¥i(:1!!:'!:.ifl v~lu{!. indii®t~ if t'm i~t 'i~lex ~f 1im: of.~Jf{!.!~ rm, ii -~ \e:.,_t ve1t~K ff it is fl\it .§l ~f 'i-'trwi,i:. ~t 
t~ & bra~1i.::hi~g wwte.K Trni fosld i:8.iwitbinefo cc"<led. 

vgJt)o~: 111i£ !lt~1l~~n ~*iu~ iritl~.iirre!§ il trie ie,;1f of ttw ,1Jrr~nt nm ,;X.)tl1€C~ to .a tn.:in>t.'t"iit"© '>"@:it-Bx fl the {1mph, 
~'mit~tii'9 a. Qt~. This fi~d ~$'!'/th'1i$lit~X)deci. 

~tft:di_tmd Trfa m1<.-:.Je$h '>}<iilu~ in.dk:~1~~ If a ~Hfo"lintl ~o..ttrn~'<'rl t<i' h~ h'P~ PUSH.. ;:),'J(::' ,o.t Gf:'1 l~ .~~t>tla~~1 fo. 
me wfr~nt \Erte,:<, This f~tl fa ar~'hmei:!lc t~. · 

~i~~_JJt)f.t.~r...~t: Th~ ~-:<~i~n \~!ue !n~k:,.J~~s ~t ~ ~tt"tirng t'Off\·11'1:~j 9f t~ tvP~ }~+-:. s;if c~ET ·~ ~j$_'){J~t~i 1~ 
the ,r,tii-Ent ;;eriei '1Ns li'eid is :wi'tb.11et.ic oode::..i . . 

!§.iltci(J.Wp: Th~ tiC•f)~~, ViflW ind~'ilru,S ff a ~Mr.JHitl ~1,<'f)t~)d t,i' t!-1~ ij~ PQF !~ :a~,s~l~~d to th~ wn@)t 
\,'ef.t-e~:. This fiekl i-;; ~rithi~,~fo c,~ 

!§.iltct()§.i.lt.i<"Jnoo.i: Thls ;Jt)fil~t~"'d i,'!tt-~t v~ll~~ isa~-m~ tt:w d~~M in ~:ht ar1cr1ct' ~~~~. \:s.-h~r~ §M, ~"lottKw ?ilch 
1f1~ ,µ:w·1~iit ',#~tt~x <,~@ b~ ~tHth!:id tQ i~ f~:~t«t Thl:§; ;fi~kJ i~ ~i'Hl"in'Wtk (,t:~:'k,x.{ 

$llt'-b."h'l.\-:r.J~fl~i'l; Thi$ I~tf;ger v'-.ih,:;e lndk:~t~i &le 111qe.'nent~i ~ngth of fue GV!'Twt $t~,h: thm m4"$t ~ oodeci Gr 
st~rad~ 1-0 the 181@hth.at m aarrent'y stoced at the an,1h;::if. This field i!2i asi'thmef!) C-..:):derL 

:llititim,)tk.:tJ!1;riWh.w~iW'l'. th~ bz.~~n V~h.l~ i1'k.°t~fN:; ii ~00 ~Mcl:\Ji'!&Jttng~h i:§; fi~~{h\tt. Thlf ti&.i:d iS ~tftirti~fa:) 
,c-::t.,~·t 

:llititch.",?U$:h: Thh b~~~, V<lki~ lttib~®li J th~ wn~n1 v~t~x muM b~ p1.ts.!-rocl into &its s~at:t t& ~ru::hc~'.t. Thh 1l~ki 
% ~d~\m.i\tfo tWo.'l~':\i, 

~11:citJ'ei11~l:$:e: Thi~ b:.:~~an wtu~ kidk.~t~:} ,,;,<t;,elh,'·,'f ~h~· {)l~rf:'e!1t vei:~~ m~~:M l:-e ~t~t*-i~d t,:> k~ W}~~ixw 1..t~ins ~ 
rev~,'<$i.e $1l~~h ~~~"$.~ii(} F,1 f,,,mt~Rl $:filth v;:~~t i~ th~ d~~1...tt ~%~ij)i~·, fffi'-$ fl$~~. ~nt:"l~tG '00!.i:eci 

tCmn_liffi>1Jth: Th~ (®fu.\w:ed inte,Jef ind;;:;~~e$ ~he l~~h rt t~ ·CUfre"lf: m~-mre run. !I::$ l~$:')' r~:1r~~e"1btion {$ee 
T~~ 1/2 - 23; is ~rm-im~fu $;o;ks.;d 

···tt~;~j~;;~h~···I··~~~;;·;~~~~~,;~i~i;~;~.······ 
~'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-~'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'..: 

"'"' t ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.l 1,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,. 
2: 1 {j:~ 

. . . . . 

• u:0t~tn 
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t:{Jij~t "fhiB trK,f$lA Vijlq1:; !\>)tfa::~~t~ if ne. !a~t ~n@I? of he tJ.tH®'it rnn ~ .§! !~1f t(~n{HL !fit i~ nr!<t ;'l: ~if tri;~no;Jl~,, 
ii •i$ a br.ln~hlr9 ~d.img!e. Th~ fi~hl fa ii!tilhnielk: c.«:."le.d 

t.rtln:gt1Jattd: Thw l&~lean ';/i~ue illdicl§te:§i rr Hw cun-ent tWl~K:w1er1t t'X!nt~bs tf:'.:@nmes (l:n!v, Hlh 1'ootf ifs grithnetc 
Gooed. 

rnirth.i:f!g,.Jrlaqil~: Tk"S bP{::i!E:an v.alt:e is tjewrrnmed ~Y ~ pOS-jbn: of th~ tl~ni!e in l~ t~9ng~i tr-se. n 
m:c'l~t;.h'J~~ij.,.;id~,~ij!h:i l~ d, the ld~t~l~· 1~,:;: }~f Qt <::1.br~rn;h Olt;i;m:;d~~' lhe, !:fi~n~,i~ i~ <.!' ftsl'. 

mlln:ting_}?dge: Th\s !:l:;:.ol~n '.'~li.:a 1niic.a~s t"!~ ral"Cl~ing ect~ M ar~ ~-d~ insi!e, ~ w;nge mn. lf 
n~ .. :l('ehi,~Q,._,~d,~, f~ f<hl~~. it ~:t:~fct~. far a m~r,·::"h ~t) th~ left ~oo,;,,i~ i§ ~fan:::!~ for <ic i~:m-::h. 0 ih.~ ft<J~t. Tr&~ ~Id (~. 
®i1hrt~li¢ ~x:l~. 

pclygo,,"l_ed~: This bi.~ie.~n vruu~ irn:ik:at""'s ,,,,hi?,t"-i:~ ful? ~ .of ·the rnJrrerl iri:an>J~ ~ a"'l ec~~ th..~t sh:!ulcl be 
kt¢: "',-'fi¢$) f~~~~ftJ¢tii'\; ih«, :m i-11~h <ib.i~t !Hht b~~t :ifth~, t~tt~tit ~tk~titi& I~ nt~ k¢.pt t~ ¢.ig¢ kt cll~(t..w,'Wd 
TN~ ~lci ·~· ~mt~~c C~";Q .. 

codap~br:andi:Jis<n: T~'s 1.m;si9-"'l~d i~fug:& •mdh::;at~:s 1h~ ~ngth cl f~ ooxt brancl'l ioc oo tra~Br:~-<l. Th~ ~""lgi:h of 
t~ ""'i\Il;! :~ ~ !0;1 ~\1..~lf.d VJ§l...~ ft the g,z~, ct thi;, bmm!$:fij !Ct~1 tijl}I~ .. 

t(tp•r%-enhtk:itt; fhb. bi:xi~~n ',,,:;:;ilt.J~ infonni t,)e i:l~:•,it¥t~r w~ tn~vt:f~~i \~r~~~ d Wld p;;:s;k ~t ~ ~'.~nt:i!t n·~~ f~'i:::i t~ 
w~hrn...~tj1; 9:;i'i..~. T®~ vi , 24 ~n;_,\\i$ tte atirni$~Mt:: '.,,ta\~~'$ 

\,'l'~iied- ·rh,i,c. \'.ari:able indk:atec-s if the ,i;uf.ra;;,t >,,'i?rtex ha<s he:~ \isit.ecl er ru.:i \,\lJ~, cndap_biliy_p;r<&l !~ 'L ,Asllai 
i:s irue for If~ v~rt,:,::;~:s vh<il~d in fh~ (:.0;Jls~rlt ~rt.1:iDrL l-fui-.-,,sm,er, '.<s%..-on ~ooap_b--dry_p:roo is'(( \~~too i:s iru~ for If~ 
\:,'$:,~~$ v~~,t~,i M th~ pr~~\J@, partlti;..~r® $~ ,Nell ~$ in tfR,; ci1rfe,,"1:t. r,isrt:11·~¥:''L 

coon1_!tNtillny_bit This bt..~~'im ,,,-<llu~ lrn:!~l@;i fr~ •Hlu~ of i;i !~~~;;! gt,.-o,"l,$1:,y bt. Thi$ ~k! b; <ldthrt'fil'ik 
coo~tL 
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text-0-0:i1.(_lt.11rlijf§~JJrit Thfa t~x,k~m 'it~Jue \ndic."'l:tei the \iakw d ,~ k;;fildit"tG t:ex~t~e bt. T1*'$ ~d ·~ alithrnei.fu 
<'..XXi~ci. 

t~~C:{l>t,Wd"}r~flh-l{Lblt Ykit l~~i~~t) ;,.wtrni 0:'!dk~l~ !~ v#:u~ i:l ~ !:t~iH,)g t,~~:R:i:~ fat. 'fhm: t~id fa ;l,~·dt1m~%­
t.Z);:.t~d, 

~PJ'~OOt.~J~~:w'ti;,;)®: Thi~ ii .) l~nkr,~ te-1:::<tt o.?:>d~ h;.,t~ ·~- 'l;l~~~ f.{Jr ~/1x~'wt<1'ii:t~tk* P~~!i;:-¢. lh-t v~k~~ i>f i%$• 
:!.~~ie i!ii ~k"~}·~ '(.){t)O t<.tt)O t>fn-1 {"$) Ht. 

t:t't-mw.et~V.lt)(Jip~t-!!.<: TN:§ 2-hll v.&'l~bl~ it~dk~~~!'2. ,.,s.!~lh1r fo~ fo,r~~ ~i~ t~),~'~lkm :r~~t~tt!?'i it1 a t~~1n~rn~r1t tif th~ 
~<::n~-mv¢i ~J th,,;, m~sh {W ncl. 

OD 

·1 (} j'~Z,-i':.'l'~'t'4 ;:,..,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,-.; ;:,..,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,~ 
·11 j'!:,:t,;.f,1\<"b''-<d 

Pfi: _ $ moothit.1{F This fuo~!9an ,n.~-'tle ,ticlic~!e::;; \';-t':B'ther lhiY Dt:.~-rBnl ·foreis;i q)M: Ope:$1,!'~cn u!Elefi :a ~-s-s.mccthing sh,ip 
:(g g!ol::aty prndid ',;;'l~flfil;~ !--'IQ-Sito~& 

~$:tJ:::,'M,t;fhl:ti1tr Thi$ b~i~~4 v~lt,® ::r-1~1t~}l.W ,~hitth~t t*w t:ilitm~~ k<n:i~t ~iif tw~r-~tlott t.m.~~ $1 r:;.-,,"$$t-~m~~hin~ 
*~P K~ T~ffKl\>~ ~'%.~nt-$~tli::in ~it~fai,:;-($, 

t~h~(""upd~t~ 1'h$ h:id~~~r..,_ v~k~~ indk:~~% vth~th~r uw(1~~,t 1:,t y'®~~:.'. t.<-:.,.'3nfa1~'®1 ~nd r~~~~ ... t~t ~~1oti~1t~J 
':i'(l!h w.~; iM ,;-:c~<nffi ~ct inooert 11} ~nt lrelt' of-~ ~111';:;.t falt.:,,.,,, o:n ~ ~~tr~~n,. ;;;ir r.;,:n. 

:m:h~--~dit,:· thl~ ~~~n %\~~)~ indiG~t:!;>$ \!s~th~r ~;;dates fur V$':-e;< u'&-¥ij~,a~s $id troµeiies a:c-s:..-.;;:;t::-iated w,th 
fa<:~s ~1li oomern :not incidgrti to an)' ~,oo- of the for~-st f.c.lkfN ir.: n:,~ 'b~t:r~~m ·,W Mt 
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~!:'f)~m:t1,Wwith,w~h~rr:.wtd~$' Thlt ;::.;x~~"-lWi V:;'li\~~ it:';~,k~~w if ~~~tS1 hi ift;;:i{w.1t~ i!'1 tht l:::~l!t1Ul~"t1 t~ m~t't ~f\')~t@t'@ 
dfa,wnfr~i...lty fildg~~ nr rn:,t lf: ~1:aiµ_oo~s='-"O r:o ~ig~ !S n1a~~"rl a~ a ~lfu.'·~jthing dfac;:mtlnwl'iy oog;Jll. ff ~"l"Kc>C<ti'irg 
diioonfoi.Jty oog~ Jrn: i:natt~d, tlwtl i~ittt ~h~ ptl}-,~lrtoothi~ ar~ f'.i):§t-Si:na:>fait.1@ flit~"E ~~ it~·,t~ into &::ofnilnt 

$~H~$(:sth with ~~~d !fef'U~t® Thfa, b-::.:is.:ile*.~n '>i:$!~}e' irn:lk-a~~ if 4-.'l:§i~ fa inzJwd~~ in the 1:i.t~.~~&Il 1:i::i w::-.~t v~rti~ 
\<:/h}ct) .ti£' :fitlt lt1t!\~ du!+YJ fat f,tl'ioothil'l{;I t,~<t.'>t@~. ff m~ltt_wtthjilOO()i-MtJ~$==0 Jll >.itri:.'f:.'<% ~'~ ;&lfu:}\\~ ki 
it~w~. H ~\~t \'~ti:ioot <1!m, m~*oo .. H~r1 i:~l'lh th~ p,·•tHm-r1,;:;,,~~'l'1ht ~~1 f.SK:•tHt{nooih!n@ f§:1,s,l.rt t~kt th~~~ k1t:~ ~-·;t'XJtJnt 

sm>OOth_'dm§'p_~e: Thi~ bni:-ile~'"s -~,~~:e incicates i ~ o~-r::;~-,,;:ncling e,..igl; i~ m~rked a~ ~ ~"'TR¥,t:'irg 
dtm:inti~ity -ooge. 

up:straam_m~s~g~:..:tJ~: Thi~ 3--bii vah.~ lindi:eai~~,1, 1tw VP.e of the 1,,1psttearn tnfom1efu:-,,"l ~. $til'.:l:,w, ih 'tatih~ vi, 
26. TI@ it'®,J1f1iri\l tif ~~th Llf,~lW:.ii<,""11 ~rl-'~ l:5 cIB ftlitJ~~i-s: 

•At~'t\t\J'W:\'-:f,?~'. 'l'hlt l~t,«;fy'~t:l'l ~W~$~~'¢ ,t.,~'1\<'e)-"$ l~'ti ®C®ifig :Sti111US- o.t m'ti t~i~·~- (i:ret.'t.<den ror tr®. 
N~\,VPRH) rno~,, 1"he Nf\Nr--~E('.:1 i-$ th-;;, ~-cr- r~~~e'\J~~ k:,oi D't ~~~t6no the t~fut~~ p\titi~ nt th~ htk"f-· 
fr<Wri,~ t~tr)W ~tt;;:in:ling k) lh~ ~rnx t>tltid!Hr:m ~r th~ ~twmt This; t.9Scir~srn rnesage 'SOCNtE< v,ihel:her i~ 
,;.l¢;mfor ®"t-1~ lh~ fot'--~~n:f ,~fa{¢p #~~i.l! ~::¥r~~Jy@ tM .. Thh meti~J:it rtd:;..~m, o,:ir~ti'p.:wKl\ng, ·~ fritt Vt1F' w 
Vkloo P'~c!<~t of th@ Rlh•ig\itJ= -..<10,~t- wt~. \Vh:th t}pi:1 ,f n~ssil:® i-s, tfil'!lited ~r hf a1~1,-jijf is indicated ITT 
t~1~t%~-t'<!t1Utf:i:'!itm~rn~~tt~:'!i~t\J)Jiii it) t~~ 1/0t =h@*.l{~r ti h\e clo·"'"'ns!reani data, fhe dec.ooer cte~rnt\H1:S ITT' 
NEVVPRED am ~~Cl'i:§:~d :m subdaW:SfilS 7"'1<~ and Et.~ 

SNHC:_{),-:,,S: Th& Lp<ltre;;3m rnf.!S!l$:}:i?. :CO'l'ii~'fg: ~&me inf&)fmiltk~n lh:illt m,:>~~t ID the ~f:;,;;i;Xfor r~,t,fV@'} th~· 
~~fott1'1~K.-te-i tf l&~ d~~~rs,,-,-,f.t d~cJPdin,tr Rl.n.i f~"l:~1lng JD ~eds >'iti1 &.'frel'tnt ~t-air1eter s~ihg~, L~., ""''!lh 
~· ~@:~fa'lg :titittib~t tf it§Ji:'\glfilt, dmt"§"jffi'1t ,§ltf~it r::<:w@~ffi. ,i;.1t the rerc ... ~recl oo.i~~$ rt-id ;;Mi.went re1r1tl~:rit19 
rN~:w,:,;. !.htjnf1 ~hi:~ inl\:'lJt;'®fo-.""t tl-w, ~<:ttti~r t,~'t m~Md ~-:)IJ rn~t,,;rrl b th~ 1;:~'J~l;--.,mi~; nf 1;..,. ~~oi~-r. HCiil'"'{J 
f-tit )'lsianc-e mce$h $h"!plfica.tPii .iptlfot r~ndef:rig mo,.,,,~ ~~le::fi;pr\ 

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2232 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



:n~Wf-<'l~Cft;(t~ir~t!!,n1_m~~~~lj~,...ktv~. Tl:&, inl,~tt~ "''di~~h~r 1\~ i.;.~!~·~~n4in.'!§ NP ~~gnmnt@ wrr~tiiy dt,:N:-(<tki;.i 
tY n,t V/h,~11 t111e 01 tnei~~ ~ i~W!roo for tie e,M.:z'.;zj~ i1~ irtt*~t~ij m requ®'ite.;i 1i~t&.~mrneis:~~ %Wi:!' rn !tie 
V0.1. h~d.erof ttl~· ;:m,,vn:-s~t~$ttid~:a. In ~ oifur e$e, U:1<-s ~&t~Mis tE1;!l,$E.!Mg idts, iW'iesh. 

C~.J: NP ... lAC/( H tidk'®la~ ttwi arns'1:;fu~Js ci~1XH.tng ~r !hi~ NP ::::,t,}gin~~t 
1}1, :MP ... /Ck. !t i:,"Riis:::@k~tt ht.• .,:,t·wtt.•'.'~~ "1i.is::~dhH ,:.-1 ~h~ ,tP %"\Q:ititJnt 

it)~: ~ts:lt~~1 ~~~:ft~sh 1;nr:t}~11:i:)t1.<:..t. 
'l 1 ; fl*.l${'*V'i;i(t 

,rni~rel~l:iil~;J'lJ(f '!hi1 t~d pr@!;.'$t:ih (Wi\y if r~'tij:WllX()J~t.tr~w1\Js1g'§c§;.~··•\JH~~ l~ 't~'-',J{A{~K. Tht tJtfwflijbt#Jfaicy 
fa $.~l to::, 1 Wh:#1 ~ t~lful.~~ 'i-'~ll;.l~ -~· \1~:Jd i~ ~~ ~-~\~Hal'sk ~t th~ ~t.,:.J~r ~\Vh~ts $'\\": NP ~\~Yl~tl :~ t-Wft©, ~ r.,M/~!:;i!e, 
'::"!-:"~-~i~!,,.n~\l;: ~:·~i!~~ia!tf*~;;:~i,~;O~;}i! ~t!w1 ~~M, ~ f~fi~o!t ~-q:1_id •lli'. ~-,~!~bJi§,. wMn lfifil d~ct'lt.%W 
~,,illfid .. ,%<:,,Xfo .. du:i k., bt ,.\X" '·" fr~. f.i.-,~i:\"!tK~. f!<:,,t~~ / 

Ctrdi~bk~ 
'.1:unr<W~ffi: 

V@P.Jd:: VW~f.i ti~ t~w~'t;.··it(J.1>ttt~~t'i\Jt~~M~"-:Vt"® b 'NP",NA(J<' <:~' 'NP"AC}f, 'li\Z~ k1cik.:~~t ~ lO $f VOF' 
wt""»~n /~ irmrern:ent~i by ) "'-\he:'le·;,--er .s VOP ~ ff(;Q{~j, Tre \"OP.Jct I$ t:.~\f,!ct n-001 &:~ \'f%;)n t~¥~ ot me NP 
~~rne-~t header \\1, the :t0:~-e~""~',d1ng fa::,:s~rd i:h~,ne! ds!fa <,.vhen, the r-elia~~ \.'Df!:_Jd 1:& a,.!':,a:s'lab!e:. Ot.h,,.,-.,"->..,~e. J lB.$:{ 

h~r~ti~t: in ~~ ~~~ <if NP-j,JACK ff:¥<.%1 ~\t t~~j~ fa i!'WtJ)11~})~~4 tit t frKii'li 1h~ rd~;:/t v~jd d fr)~ J':W~"'*J{.J~Y 
J~\ye-:j NP ,egrn~nt ~n *e $i.Jm~ !(1C~*'.,., ct tnf rnrren~ NP ~n,~"\""lt 

\N~n tl'1111 r!'11"-"'-'Ph>"':dU.w~ro<.!!)1:_ff!i1l:S.S~~-tfpi11 is 'lri:ka :r-clr~z:h oomm.t.-nd\ this indi,;::::afos fu~ ID of ~,1t.rai rnfr~:sh ""'flkh 
J~- itHJ'e!'11ertf,!(.I tiy ·1 \,41ene'l•f,!r reN ~Te$h \$ re:iMirw, rne le::1gt.t: ot t~l~ tle.o I~ 4 tc,-rn in th!;! tntt~ retre~ti t~e. In 
the c~~ ~h,lt ~nirn r:Efi:-~i~ ~')ffiHl:..'sl:.~ i~ repeai!?:dly :r,el'L:,,Ted fo.r the ~F-ITT~e e:.~,w un!i t~ prop& .m:±oi, {!Cff:,,-,%"':<Z:®cling 

ki ~ i:,:t~\o'©Yi intr~ t.'¢1\,'¢.th ¢;..,\,"<'$'t:~t.$l•d r~t,~$" thi$ l(i it ~¥ ~ti 1~ .$liitTI-~ })i:.~t,\ •. ~""f ~, fr~ r,<f~-l~t,t hW~ t~Tu&th 
,,:;..."Wi'lrn,;md ·. 

n1<~(.rQ:bf:t)l:~~-n~m~r: The ~r1;a,robl~~"*:_nwn1~r :i% t:1e m$,;r,op,.ioc-l{ iEitid."'~$5 cl th!$ ~rt ti t~ c::irt~~ponding NF 
:l~~w,,~1 ~f ~h¢- t1;iff~@) ~N~. 

en=iLm:,.~ro~t:i:S;fiu~umL~r Thi~ field t~ ~fe'$.~~t l'.»i)' wh~'$1 *~ newp1ce'<l_ii,ips~1~fft..JHi:::~~ll~--Jtfii;1-- !~ '~;~tra 
r~<rr§'.<sh i'.;l),."fniiJ;:scl', The ooid _ m:,,.'"'¢:vot,l0oci-s _ n'&f."i.1--m- is tlw t1>&ctookx&: ,M&~M,. {!~ t,\t er.ti ,of 1\e tW~h i~oo, 

rnql~"$l~dm \lit:<JtJt{Jtli(Jn~dictksrt Thi~ ~~kl is M~$~M ~-qy ff ~1;~"-'\t~n.~i,i_.,:1,ip~im~s1'i ... f1~~;:::~~·\.ftf~ ht 'N P.J1,•\:C::l{', 
lN.t ir1tlk~~kt ~~ t~\f~~t<hw ;,~ \"I ,;":it ij:\¢ NP :1i«g1}t·ei'>i fut r4:ete'i;;::e by the de.~L ·~1nitaHv i:l is the 'toP kl• cl t:\e 
•i~-s,1 ,i;r](.t~'Ctr:{ d~t:oo~: NP M~'ft~,~ t1 th~ saIT:i® k.'t:~t'@) ct It'$· c!$:r=ei~ NP :s.~~"<1.ef.lt · • · ' ·= 

,~~~"*nJ~~'1!llt St,,"'-~n ~)>11:;:1ht q:§;i::.<<:l dt1=dr1g ttW t;~lfb1u,t1;;:;<n pm~;s$ .. ~~-e~i .... Ji~i:gh: fo, t:o-:p,~~~~ :in n~m~r .of· 
;:.fa:~~--

r~n~rHlfLf~~_tJp~: r~,n:t~fM!:t .. ;mo:xlt::_t)'}:;.~ !$ th~ fs§l)d \,<f rer~~,·mg ~!>~~ >::lLt!ng'lh~ ~~l=Wrat~n ~J~~!:is t:ir a 
pancu!ar p$io:)rman(:a cmrv:e. Th$ &~ert reroer:wg tii::~-s $f:S; coo~ ac«wd~1-g t, fur fci&iwi~ taMe·. 
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tthi ·············································· fl,i:itiifitjdriirzj·· 

ter1;tr\,;to;)''i-¢rng,e_"~~IMt{!t: ~tr~~'\}:t,;:.r\:.,~ta~.3~!:\~~W~":f ii· the: ~i...~et t~f t~+Ke:i{~, ~4;f~~¢,cl iri :;.;,t,t~~t,trt~~ m 
~ $~e.'~ ii~. 0:~00 (:,,'}!l'~f;"!Ofl® to (th. '...::,•hli~ OXFf (.'>7r~~~~1d5 R""l: Hi)%, ,ajf o,1h~f p~in~ ~fl1: ®t~rrn.m~ci t~y 
lihe:..~· icteq~'i~ti~, 

n~m~ f~lt v:i§IU~'. fr:~w r::~t~ v~ih~ :ii tht ff~i:n~ rat~ f~ a:M p.:3tfi~&:u tJalt1t on ~ P.~11\::"t.tmu ~v~ Ft~' 
m.:ihlE-~ir!f! e,:;:cl'l.Jgh pl!:'!d~ie:n:;· 12 bful me m,ed. The 8 Mt-et Sigri,'fa::l!!n:t Bits re,~r~'li.ent th.€ bl~~~ 'i<'...loilue, t~ 4 Le..~sit 
ffig:._~fic.sint 8,%b s~w8&.~'<'st t~ fr.sick~~! value. 

lhl$ d~J~~ ~o~~m~t !h1- tfo,j(scl~1 ptlX:~~ t~t t~ tl<,'%;~~1;,~" '-*h~H t~d~~ff., l'-'3 t'~~}',iM Vii,;H.)! d<'it::~ ftm-1-;; ~h~ t(»:iw'.l 
!Ji:t~li'e~m .. A:;;.' tih~·wr, in fl~l=l1't': 't,t. ihe i>·\;<fi{J*l d~t~t,o::hng rn~lt:~~ i~~t:bde:ti· ~e:.'erni det~i:d~ng PRX~~ie~ :t.:l.Jt}) ·&.i 
~iwp.~tW:·lJt)tJ:4~,,;jl.Jn§: i:Tu:':t.'t..~~'4.l, $tl!:i 1t:Xhsrn ti~oo.dln~~ ll'W$ri; i:Tu,':t,'S..,~~)g, :aM :rat,~ dtti»t'@ P.R1%~~S .. pt'tfil 
d~,;:.:t)l.ii~ thi:;; t(K'0d r:::A~!t\~rt\ ii-~ t~"*rl $~~w ~(> tn~ ~it~p~lkr t.,;) iw:~niJ~ v~,'.kx.J~ \iii,;,J~i ,;i.)~N-,,.. 

''""""""""""'" 

f.191,l!re 1 .. 1 .,.,., A ruigh levef v.ie-'lt of bas~ v~ual de:todirag~ 
... ~~t~d det:wti~~ 5-tit:h sis ~,r-a:lahie, ,s,(Stfl~~n~ ~r rtc<5nl~nt deeodinJ a~ nci 1-ht8\Mh 
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=!fli $:lfl(;!iV!:WJJ.: 7 1 f:h\"'.lc~~h 7:9 tt~ VOP ilfflf;)('.tdl~ t~0tt~fl: i~ :m:iBttW..d ~1 \~:n:k~~1 ~h;,~1-@. !11:-".!t~n. ($,:!;!1$._lfl§: zie(,Z~Ji~ 
prc.{.'eS.:s.&$ .ffe the r:nzjor ti:>,""!Wt'lil~. Tht. $M t-e:dl~re ~hfec: det)._'itiing !$ d!:?S®,i@.:l h~ :8utd~u:!.e$ t 10. Stihc.bJs.e Ti ·1 
kll:il!.i-tje~ ~ite1ti1ec{h cl~~}g: t'i't.~~:::;::s, ~ri¢i ;:;:~;t,,Jl:!lu";# 7, 12 f~~io;...'iit:;>,> *!'~ f~~~ <.i,'1::l}~t.~ ,Je~,;;.<di1aj F~,µ,;.;~~. 'il~ {ajJ~i4 d' 
th$ da~dh~ pr-001:1:s-l is exp!a~S!>1 }n uibda§.J~ 7.11 

'Wi!h th~ ~-,.,-~~ti\.c.:tti :tft \h~ k,.-~r~ "Dh-*Pt•{t:: Ct..~k,~ Tn1n~f-,..~~r;, {!0('":.'f} th~ ;;.~i;~.;.•.Jk~ pn;~;.;1:::~» l~ d~i1~it¢J -~s.:i::,h \tR$; ~1!~ 
ooc0,.~'S ~hall pn:sdt..-t~ t-.utt1trkt1~iy id@1iit~l rotu!i~. An'.,t &.~ooing p"\'t."!t~ m~t pr-t&lt~t k:i~!%~l m~ttfa, to !ht 
prsti:t.~*'$ =t&.~M:db~--d h~r®, by d~,fo1lftw1, crnn~'ill~$ '""1¢1 ~hi$§":iMtfi tS()ileC ·t,44~:6 

T~ lD,c.:r i$ 4~in~i ~t~ti~t~Hy lt~h mm ;tirrer~r!:i irnpl~~-ent~~"'~ far thi$ t.ir~tkm ~r~ ij#P'N~i.t r~ 11x:T 
~~fica1ion ~ g:i,•en in anne* A. 

Vi~~~ ?-2 ,15 i'ii, cli'1i@'ttr~ of th~ v1~~ n~oorlin~ Pt:~~~ \)'ffhout at1v ~~faifuinfy M~W1% .. TM dl&grnm i~ ~lmpHf~ for 
cia;:.··"li.)'. ·Th,,e same· de1x:1c:.iing S(;flerna ~Jii: .appfosd \s,<t"1en dea:lding, all the VOf*~ cl s given s~s,~ioo. 

},,:()'IT; T!'1!%'#)(zjtiNt ~~fl if !GQ'l[C '1-#~1 h~t:) <fa1wntl~·~~ ,~U~W ~($ Wft~t~ii®.\i ~$ j%_~"'ft~laj:[t.)j ',~t~~ 'W :~~ii&~~ 
m §tie "~r&al ~fricensi.·'.wi ~fuci= ·p f:::le 1Me:o: 1:r.i ll1,;, ~-::ti.mnt~I di:"fifn;,;k-n. 

Mi;~;:in 
~~";:~.~~°"t.~ 

I 
VO? 

R~~r";:.~ 
~1ructk:i11 

·rt1e det.oo~r ~$ n1jnly oorrpn,'!i~d {lf th:~ oa,~; g_hape deo..1.1er. tn()fun d6(:{.'t'.i<'f' ar~d re.>..1M~ dOC;-t)@L The 
r:f!c-t't'!!l::itl1d.-;,-,1 VC}P i~ oht.«inf,d hy oot11:bit1ing !be d~:c-clB.i §:t't.1;pe., f!>!):iur~ ~t1'.<:l mtc:-1:;,:)n iifunm!!&it1. 
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nii:i %,~{!(,',j$ \!~'.i;t1Mi!§f#$ Jnd f:ls~® kl th~ Miiti:~-Mtt i-;.)t' Vki~i}Obj®i)ttayei{L Gfst..'\:lp~-;;(}/ti:e(Otjtt;tP~t~(h 
'VH~Obi:«:tPlmefr 1/dw 1-:i:l&1e wtm sho1 ht-...·,,;.te(L ~>wl:n,ib!oi~kn .:tn1:t b:.~ckO. .§i w'cl! i~ -Oiher t'w11t:.1:;;;,t,, 
$tfll'¢tl~e,s. r~l~':$:i ty thE."i:i Sh$!! pe hter,ret~d as dl$aJ:$,;iOO. ~ii.er M;Wiy q th~~ ~f~T!el:~$ -~· J$9$ $.~"'t;:t i~ 
.-:!i;.-i:itx;l:n.3 t-4'ti(%'"'~ Clnt~ ~Hh~ rn:;;i.efn!:\'-'?cli:'!; kii ~ f#l;>!:»-'<'1 \i\'JP h.~.,,,~ ~::i ~fi~$~t~d. Wc;~$nfr~ \)QP ,.,im h~\i'$ ~~n 
"'""''rw,d~-,,,,~""A li<s: """"""' *'-"'· i-.;~<>-'>"».,'"""' ~"'0<'~ ,·i:,:,;.-..,x,,il=.,ii .-,~"-,.,.,,.,,.._,,, ses.:,f,0"'><;/-,. ·1·""-"'•·,,;l.,,·~,-.,, ,.,,, ;. i'()I'"" '"''"'·' f...,.:, "'"'""''~"',-{ .,,,:, t·%:-~··•,:.n:~~l~·...._.,;i;·~~..;t....:.. t·-. ~~~~ t~=ff2·:V~1_ .. ~~·'«~~~l [J~~·J~.·-.:OO·~+a,~~ ~~~~~"-'1!.B:~:~~~· ~·'.;VP,--~~: 'X""'or,,l'.f'\.~-.,;,,~::-~~:~ ,~<~ ~i~ .. r.~ ·!,~~J ·&:~· ~.:,x.~~·G,h.,;,-..._{ ·~-.:,; 

(.~1>'1:;j_l~~ed in ~tLxirn~~ ff, 1 )J], 

Th~ iumii'lm1ct~ ~m:1 chi'crt:i11wtc~ ;.;>:alufr.i t)f a \/OP fnwr:: 1tw ~'<{;OOOO 1l§!(!:'.jt~ ~fid it)Otk'<t) hkl11™t't:~t ;~"® 
i'¢Kl~f!t,t~\,i~~J ~~. falb~'<-$: 

L h C'~'$~ .;.~ §~t'f<).\ nmz:n:.ittli;X:::k1( lh~ h.imin~n:;;.:.e ,11Jxi 1;.:l'rz,:rnln;;irt,# \',~\>-'~i> q/lt(l t~t~:·1 !f~ det:(J{J~d te:.:(hJ!'e' ,;:wt~ 
t:n'11 t~ !muih~~~ ~nd c~mn\in~n~ \iahi:e~ of lhe· \i't1°:: dfy][i] ~ n.v]!:.i:J 

2.. Jr.; ~a~~: of tNTER m~cr.:00~~~:. first fue· ~'"00i·~1i00 ·~~mk~-g pfyj[~~] af',[-= ~~h:~ufaitBdi L~tng t:~e· ~<tc-i100 rrRf~o.~ 
;.,~;Jx.)f lnfo,m1;~1k~'l &w~j the ~x1r.1re hfon-rn,m;::m ,of mt;! r~iipeo:::tt~·e if.:!ferer~'..'.e VOP-~. 'fi'll:::n, ti~ ~\.):.~ texhJI~ 
d~tfi: il:Ylill~J ® ~ieti fa &if prnciidi?:,"l ,,·.at~, r'eS:dti!'W ~'1 th~ fo@l m~11fo~!1'-~ .a~d d1A},,s-s1in~1:,.<:e \<'$!~~$ of t~ 
Vt:~'P: cli'.d14 c::c ~fa!xl .,. 11:tl{x) 

this s"'{:dat,isi d~~riha-s lh~ µro~s$ ':,1$-!;Q tn ,je¢!Xle ·UE ~~ll,lR ~.~bfrr$~iom .af a V)P·. ·~ prcces1> of \<'ld$:i· 
te;~fa.lt'# d~tc.>.i.i&ts, i~ !##it k~ F~t.ici·~ 1<t 

(:{~$~~tl~~ \t~~~~~~t1~· 
f;<,;::t>,."t:! 
<),~:nslif>t 

}~~~l'>i[~.~1 

'."' ,(/w },w<.'1,:~~ Ss:,~~ ..... ,/ =·<' (_,.,,J,:,::::::::::>,,, 
! i VOP!,.1,~~~y i 

lt. ~-J 
··' l 

.... /. 
-~~-..· ~'-,; (~f:).::~~~i;\<tl~'::h 

[:Z>l';"""""'"""'"""'.'.'.'" 1t~!::.~\ll>'>'S ._ ... :l-"""'---
·r:±'• l)t,x~~~L!lc,~ // 

' ; .u • ..................... ft.•.,~ ................... } 

' ':-:i~;-n,~tik~i:~i~t~~A·{l~.$:~~i~~ 

,ibt~r 

il'H:JTE If ~g ~atl~; __ 'i'fuatM' in tlm heooH ofV!~1-Qtscjfil:;~L~}-.arO is ~ 10 0', s.,~1w. .~em§B:.~t t~xtJm ;:J~0<.,"'<l\ng te<:hnlq1.100 
fr.c:,-i-1 wi,mi,:in 'i, .~l:') m,,dirie•:::L !so u~iH::oioci>:~ ,...,fu ~! !l:')~1}!: ~"l;:'l t,,ur;~~!:'>::mt ;:,md ~1,qwo ~h ~t>.:wi::kird/;,i,.'<'.':-:,iso =!JCT \~~\~'>.!'SO JA,,t,) h 
r~plt~i~~:cl ~y fatv~':1~ ·ff),~pe .;~JIJpijve OCT fSA,OCT} ~~. n~rnt,~tf}f $.l\,PCT ct~·ft<t~t)lf• in ~.,H:::h i t~h<;k i~ f..N.l!J~i Ki tht: ri .. mi.stlf 
(if ;;.ipi)l:tµ~~ t~1t. i~1w ~§~ii.it l:t-~~ <...'J!i.nh1;:11rn, it l:\i ~1&.'l--,".'n t'J ;.,.,,t~~n *·~,t.i!{.,~t:!:> ~t·#,~~~ ~~,ct::ii;::-t ii ~ww~r tn(~ ~'$;~'1! (;i iii;,,~"'~$ ~~,· 
l)(;'f ~r; sud'B bhdt~ inw,'l~ rr~ilka&~~ ,ri HB pm~s.~~s ',h:;;'9'f~ .Srar:f )±1~~ ,\::il~ "lr¥ars.~ A-f; Pre::lk:;tk,rt i}:l:em8 
?J,,~.Si a.xi 'k;,\':!<ra~ OCT' {~~-oo '?.:SJ} wi'i.er~ll!fil· ttl~J;,,""''1-:.~1~ in 100 r~'H~!rhig t.~k: of f~i,~ 7-3 ~w.p~ ~ffi:'l1tK~i'fl~:t 1'~~ 
prn~",;oin~ ;1f im~~ $.;\0DCJ &:lrlfa:;,~'h' t!B.!*!~;:fa ~~ 'i11t. .. ~~: Le,: difu:r~d ~·!~ of SA-OC1' ,s}nJ~~ng ,me uood ifl inh::~ 
wzj in~'l:r,e-t?.*-'4 )k~¢l'll (~~~ (i>1t.1tMi 7,?JJ 

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2236 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



Thi~ ~1ibc.!~~~e. ~:<::i-.-:l~1m, thtt dl%c-0dng f..WG@~""- Sub.:J,m~"t'= ?\4 'L1 :~plt,;.;.4®~ ~h~ f;"l-c:x.;~~~ l-W~J fr.-~- th~ DC 
tooffiic!mt!:1 \!'§~CJ in &"'! htr:a ~d~1 t{t)ck {tl £ ~tw lndM ,ot the, ei:}imc~nt i~ th~ @wrt){.r~11ra .zl~:a. &Cl:.:IF:l oriw:rt 
Subcia1;..~ r,4, t2: ~~d'ies the cle{:odw.-g pR:ic:e-&~ fi;;-:j a!] o:i"ntr Cl}~ftld~I<it~; AC ;;:oeff(iied:8· { n ,l O ; .~Rd QC: 
~1'Bffit;:iff'itS ti \"1(;'!'1:-1rnt~ ®<ckii bi!~~b,, 

~'ffefet&Wl DC <:o.~ikii~"·fl$ in M0i:::kt fr1 int:@ rn~icJ{i~'\..~$ ~fe im"'l{:(itWd @:'! v~=:k~b::.~ le:~1gtt c~~ ct~"'ltfilng 
d,~t_:dt::_:~tw <1~ ~M~l m r :3l!:ll~ a-:, s aM i ~t.~ b- l$: t~ .l1)ntlJ B, ~nu ~. 1i:>::~1 1~ngm tts't!~ o:tct_ dt:_:~mw~~Ml 
{r~')~ 8-,1 f;:) Thee dct.Jic~~i~ r.a~Yi~$ fu~ d~ 0\.1-ef:fa::ient:!;; ijQ\'.:.i,,f4-"'1g to ~ir ''ii~e-'- Fi;r e~h q~i3:;gcrt ~dditionij{ 
~ti sr;,;; sp~~~""d :w too o:kt_ dt~s.~e, ~o@; to 'i.miqu;,;}y ld~nhf:_;,< ,\tik;:t dilf~-fOO!).;< In fr:iat cak~q:- ~:llmlly ~~rre:d 
t~,$:.1~ "'-,~k<'i 'fi·ij~ 1-i, -,t:;:Jrie i''f srpiendhg a 'l'iJ',~d ~'1Ql't1 f0'l'l::ie ·1°'~ i:Jr ··Hf~:f:iriii~ ,:if rM o·' ~J-~,e t,::t§ Yrie tkl;\'i "jli/e ~; ~,-~~i~i -~~ ~ffu,~t $ ;~· ;i)~,~f ii; ditt~~~il;;l 4~ ~;1~1-;;, ~n<l •~ -~~i\;tei.i viii;;" .~·.. "~, . , -. ' \> . i y 

'VVh&n -~tmrl._yict~.J~~~r.. ~~ \ lh,~,-~t o::.:~mtt~1t ~f_ ~r~ ~n.tr:<1: b!?Ct ~- rnlt. ctl:doo d~l'~r;;,;~ial!f~_!t •~· !~'\~,1~H:id 
tr~~$<n!tleq ~i ij t,~f(;§ lf,fl@'\~1 1mi1gnfG: mt,e,;ier ,0\-:~i~ ;of ~,re Bon$, ~rn:~;i$ th$ if'*~"J!fil ~~. t~ it~l!,l:<:;- 2t{.1 Th~ V>$~$ 
D a,-.,ci 123 :ih,;i.l! no,t h~ u~,d --- t~y are re~et~,;:a,d, !f fl~ \l,:!t~~1' ,ra\~e is 2'55, thiE: :is in~e:rprotsd s,:s ~ ~'§:m:;;.!ed W!ilu>a 
:m 12ft 

Th'$ ac coofficient~ Bore obt~i:m:d by d~w<lirig the v~ral:>k l~ngfh c-000~ b p!'.:>duc~ EVENTa. An EVENT i~ a 
~T>1blrn'tl~1. of~ t~~ ~~-,N~g Q!...~ffi~~m in1:h~~1J;;in flJ~~w; ",tt; t:,1~R: ~ri;, rrt;iff,· r=R~"l~~-o ~':ieftl~i..~t~ in 1hl~ f;ii~i( 
"·1": 1hh, i~ t'k~ !>:1!!il r'*.'ll'tl®'ti- ttw,ffiC@itl \it fhi~ bll:)t:k} lw.< !'lUtlit'i~f 1:)f ~Ut;ti,'<:!,$[\<'~, l:im;;)~. pr®;mt\;=i:g *1~ Ct,d~d 
t-~1'iti©l'lt !HUN} ~ti4 fui: r:t)fr-l¢f¢ v~h; .. ~ -~' ih~ ~t:le,j ro~ff'~k~'lt H~~\l~1L}s 

'VYI~n i!Klfl)'i\~t\Jle...'*-~--r i~ -~, 1tte mo~t ci:.inmio;1tt i,t:}~1;;.rW~ f\tENT5 ~·:e ci:.ia~r ,,,/m1 tt~ '<'~,1~bl~ i~r~'i!1 t~:x~-$ 
@~\!::TI lr, Ta~~ B,17 (fer ill! (X1ef:lk:ienk other th~, In~~ DC whet.ta- h illr~ C.f" ITTt~r bbr.%::.1}. The !a~;t M. '~." de,ote;!; 
=lb~: $~I~ ·~t ~\'¢!, 'W' ~'*' fX:~ifii,<~ ;w.:# "I' f~f /'~~W¥~. 

W'hef'J ~b:wt_Ji. .. ~o:.J'1~~4£:r ii (l the ;..\,~faNe length t:%~ tat~~ ~ diffefffit fo-r in"Ja bOO:;J ~nd ir!.er bl!:::,,,;;kS<, Thf: rno.~t 
¢.;;)!:T!mCf!l1' oc-l:'~t&""ig EVENff;.,. ior the i1.f111maf:'lC1:::~ ;snd ihr.-;)mb~"loo e:~m,~>0r1!m~:s of irik~ l~~~k~ in this ·ca:se; are 
''~ti:.~~d h'<, f'""reFi~;,1 ~- V':se i~'li:f~ C'1l•lf'1f~ ~f T"*b~ e,·:;Js\ '-"-':lk~·i r,ev~::'-l'~b~ ,:,k,: ic§ ·~~ lt) 'Y h ,t r\ -;1r S'n!'<.;'i:('\,"in~~ ~"'-'·"'", ,.. '-"'~ .. ,V-~--··~-,_:~'~·~ ............. :~.~...._"'!is_:~'"·:, "~~,:,,,,· ·,K_-....._4',:··~- ~··· "':" :- .. ,:,..., ... :- ":~" ... -.~ ..... \ ,,~:,;: ... ,_ ·~--- ..-;~~""'._. "',i.· ~;,,. ... ": 

~'md t::~, re.~mng ti.:i Talii'.::! 8-,,h:'i. otn-erv·.{t,~- n1:e ni .. <1:~t -~~~1mcn{§' ,:x:cum~i EVENT::.1 t:or tr~ !1;.wrnfl:::~'"*'--~ arnl 
'®*"~tmk"h~""lt~"l ~it;'\~1pt,t~V%W cl hi~r ~\)$\i. in ~N~ (;,~m1 ~· dm.\,>,_<W.d tr:1 ~11*.wti~ ~) th~ irM*w ~:s:,_\wn~ i::.:4' t'Jtl~ ~-.ia 
<;>,'"""--~' ,-,,,.,,,:..-«:~,i-:., ,,ir (,, •»-<>,' '"') -~' l,1. :i, t;),. ,,..- ~,,-t1~-,':(""\,\'f'~" -,,,,w~ ;y, r;;,.fo,;,,·:/•»··1 t,;, '\'':,,J,ilw A,1-~ ,:":'tt~=--\J.:-.,:;, 't";,l" 1,,.,,,, ~~it 
,,,:,;f:-x;.~.~ ~~·ow~~~ ... ,f~\ ... ,-x~·-~ ·.,z;1:. ,.;,~~ i;.\., ;i n.,: ·l ~: :r- ~: ·•:vf~ 1,,,._,;'-:,._ro;.:,:".'>..,'} ,_-'J.,. .. ~ *:, <._,;.;~~...._ .. , ~-~ -~~~°'-""'"·-~-~~- ,·w ~-(~ -~· ·'-": :-_.l ~ ~~:~~-"···~:.;,:'°'':'···· ~ .. :,-x:,, ~.;._.;,~. :,;._,,~ 

"''!( d~n~~:s th@ fil~'j, ti !~v~L ~tr ftlr ~·'tMft'il'~ at':d "r' kr n~ll:v~, Th~ ·001:)iTh~li,t,{)1 t)f {LASL HlH'( LEVEL} t)tlt 
rnt.¥~~¢t1fu\;;J fo ~~M 1~~k$ ~m ~~-,,»~\d ~~ zj~$,tm"zj ~1 ?\.·t.!tJ{;1Jqt~ 7.-4- t.Jt 

M~'~i pt:-$!1.k:il~ 2VENT$ ha~\"§ n,) ;,,-,_:~·fa.!:il~ !!l;'t~1th etitl:® fo r~w~~rt tbt'\~t ki @~:f ki ~rit,:-:,,.1,"§ thmt~ $f:~fa.tk~i1)' mt~ 
t{$'l'ibh'~ilitxi::t> ~1 E'$~p~ t>z~ciil'lfl wi~<t~-:x.t it; tJ~ti&. ll1~ ~~,~t oo:dt:$. -t::if t:X:::T :¢-t~~~~i¢f;fa m,~ tnt-t~(fo4 ii"i fa;~, 
rnot.w_ Th~ f"l·~I thm>!! of t:t~~ ~)t:,"iOO,.; ~rn u~M tih~n &:mt '<t.:mo ~1~~~f ;:,.; n am §ti ti~ ca~ mat th~ r~,~r~it.<§1S 
\/LC ~hi~ ~W® i1of u~:oo. ~sd ih~ lei.nth i~ l~~d \",sh@, r:./l'Ci:t"t.-;;'WOO..P-~~:l~f !$ 'L ~n t~ ca~ t:':ii:lt tt:e re,<,i-e,~~~ VLC 
i~hl>l:"li. ~ft 1,i:i;md, ft~ 1\tlh ¢~;.;~~ ;;X'Jrjlt~ f'titt~":i ~~ in -y~,;.~* B<?:J ~ 1:1':;~@ Ur.;,i;, d ~,~:;ill~ :;~1t~.;,.i'!e=*' ,;1HM :r~,,-«,:~ilM~. 
~ ,<l <"''. tt·'""""" :~,- 'J -~ -~,_,,, T:>.t:,i.:, 6.,:~':"i, :<,,,.,,,· :,.,,.,·,-vi}f't'':l ""= ,,, .. ,.,/1,.~'l"'~l'""P<- i~~,:J ;:,,. T<•h!·~ l;l~ ?;l '1·~ rn,,,,i;,.fril~"'-;'1 T~,;1'•- ,,~~•":''~::!i~n ,:; ~ ..... -... .. , ·,; •. ::;.~~-..... .. , .l ... ~ ~~ '.~~X>l: :.: ,'-1'}..•:.>i,, f...,~ ~·~· ,' :~:~~- ,•;-1'~l»V:O:,..~~. ·~ J.,.~~}..~ ,.{,... .. -;: ... ~ •. -~~ V-. h:1. ,;;,,:·~~ t~;:~ . G."\. i:-..-;· &.~ "M.'W' • ...:: f'""'·~l:~:...-.:-:,,._..;~ ... l~· ! ~~--~\.\..., :'1::~:::.,c· 

~~~:,; is ~p,...~ifo~<l oo!a\'i'. , ' 

l~'Pe t f.$(). !1 ttiHi;w.-i:K! t)J 'i<\ ~ni:l ii~ ,x.u;Je., tol!~}w!ng ES(: + 'O'' if d~·,:n; .. ~ a~ ~. 1.~ri~bl@ !tng;ih cede 1~1t:m the 
$'~nd~:rd T~i '/LC r,;~i$S giV~f'l ir, Tii!bl$J;kH1 ~nd T~f¢ fl!:, i 7. btJ t.~;! ',,<t:foJe;s; :c,f l~V!:L ~,~ rt:,'!l.:filfu\d ful:};;;,-/,~"'lg 
citt,;)t~ltm t¢ {J!'"'~ 1h>i.i H::$k;t',fd °"'~li,:.._'¢ L~'VtiL\ ..1i folk:i-'.~'*: 

LEVEL1;"' ~,~n{LE\/EL'} i: [ ah~{ LEVEL"} + LM/i.X] 
<;>.fas.:N·~ LEVEL~ iB: fa~- vafa .. "8 afror ',':ai"iable ~"l:'igfh ci~oodi'ig m.d LMAX ls *.ititned trTh-~ Tt-.-ble, BAJ ,ln!:l T~Me B<2fl 
~- ~ 1\.~1~;.t\:in qf 'tt~ i::.~~14~~ 'ii'~ll~~'!fi ,Jf Rl)N ~rm t-AST _ 
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T\t~ } E:SC i~, f.qikiWe-O hY ''Hf. W1iHM' :!:_),.'}~ f.-l)ifl'-Nl~ esc + "·HT !$ @t}._<:;detl~[;. ;§'.1&,i:!blt ~rn:ith t{K'.ill:'H~ing 1ht 
itl'lrt::lmd Tcoo \/LC ®de~ riven h T~Me 8-H:i mw Tat:e B-17, but the. »~lM'Js .i)f R.JM :&'f! f:~ired fo!!0\0fir~ 
•. ~'~'":-r=-:-~:::!;;.,:.;l;::-•,c +,.;l ~::.~·1·':.;J,:I(, *!'<~ ~-..,;,,.;;.:,~,:,:-,(f'·</),,~..:.$."ml.~(.i.'S,") ~~ ~:\ t=~~:::$ ~~ :f~,,~~:,.,;;_<~~·· . ,...,,.,~......_'<,,,.',~~~~ -~- :;:;i. }:-...:,;· 'i- ~"':'' ~~""'.>,,¥_·~~ ·,o~)w~- ~ 11.~'-:, ~ ~""':' :.:{,_,,':vll~~~>:~.,. 

RWi'l;-· RI....~'' i i}1MA:>{ • 1} 

~,'i~te RUN• :~ th~ v;,.1~~E Mi:~r va:rfab!~ lett~ ~1~':fi'l{t RMA:X ~ Ol.\i:Mf'!.~l)? rrb.m t,iJ,:;)~E-21 ~n..1 f ~\I.~ 8."22 !;l~ ~ 
fo1)ctk~1.0:fthe: d-f;:G(ided v~ll~£< {jf LEVEL -~r~i LAST, . 

T)~ J'. ESC f:t foilk'l:\"''t!:d b'f' 't '1", a."'t'l 1h~ tx,·-de: fuiltJ'><:iing EtlC 4 "'if !~ ~tx:;,1ed ~~- :h;e(. !@1n:1h :.:::0tifil.. Thi~. t~·p~ -ti 
~~-ilil'.W q,::::::d~,c; :sra ~pn-;~a~~o.i t,y t,Wt !.,l,$1, (},ti~ RUN ,;,aro 1 i,b~t L..l;;'\:'t::J,. ~\ ~,~rka:' 'l::<lhs., ;ps-~rt,..<l;{ ~me~ ~rid ~rk<:r 
the 12--bit--lE\iEt h on1$r ·ii) $:tdcl i~ r~t~tic:..J'n~rk~t ~!'m,!!atort Wli:iiE! of mi:$ e:$tt~ 1~*'-'ryC~ ~ ~ft,.,·odMg JI'$ 
1:;orn&li:l'1~tti1nss: ft&-e::11n Tc::1t:1~ ~"· l~) ~ml T at){e :e,~.·1 r ls p1,;,:,111mH,et:f TI¥;- ,m:;~~:j ttw A:UN ~!Kl lJ:::."ii't.:t ~r~ giv~, ~1) T $)re 
t~1$ J i§!!'id b .. 

Tj~ 4; The fO§.Wih lypi:; .pf ~~~1P=; 00\.it;'; ~ ~~~i:;-d• if $$11-.1 Olly f ~hmt~vid~_jh1:.:~d& ($ ,1 .. ki !hi$~%$~ .. 'n~ 11; tifa 
k\ikJ\.:\~)'i~ ;tc .:it'~ dix:~'ktl . .)'i;; fa~d i@i~1h t,,)rjij:l', rot.)m~~fi'k':i.i hy 1-tii~ l)),$T, $.-©:il RUN tWk~ $--~it U!V[L Tht 
,.,~tre-~ 00!:Xl ~WC ail'~ lOUC (S::)0 !'vi' LEVft .. ijre r~t. ~~;se,::l ,{t'$y ~re ~*~·\i-ett} H'!# i}txre~ f:.:i:r RUN ilfKt LE\,'ft. ~~ 
GiV~fi k1 T~bt® 8; ... ,18 st ~md t. 

At 11'!~ '\/OP la}~f, Ll;/,ii'aj tfJ~~i~f ,•.;ii:i,j &'!:; tM tru~~hrntt, ~]bit ,t(llj® (~W~_&.';_~4lc,JNJ ikl\'">"'1. ~w%th!hg t.B,t\~l 2 
VLC~ (t)C trik~ \AC :;w1d .AC ~11t~ VLC) \<:;1),~ti ~fatix.ikit tX tt~~i:t:.~+:t1~ tl kttn-i ih .. '*--:t1.±l::itJl:t, [~ i;1bl~ :rl--:14. 

NfH'® V#~~ tM fdt~ AC: \AC i:i ij,W'\~ ¢:,~lo \Mi'~ l)·: «.<{,.'®;':~:.Sl~ ~<~ f)i.,'{ r~n!i~ ~~~f~'*Y MW !'!Wt~, p~j \,\'~;:j;~~ ·~~ 
i~1tw. ~- ~1 't<~'w.r tooffi:tj~i"<t:t Th .. M tr~ij~~ ~'l~I ~ .:mm li:1k;;; oc (tJ~1k:i~"<tl ~~1u r'tt:it ~- -t.i.:,~z~ t;i~ ~"''i! $1,'l:~~v il';.{..f~~ ~w tur fot 
fu.~ li:..>ll~~'!~ AC {;{';-~!\';..,_'.~t1l:s.. Th~ di&cflm~k..m~. b'f \~lt~t'.' ~tl-~ >:..'tpy i,1 !§.U!X:I~k~~ § 1S si~ thM!f,,,..~d ;!l.,~taff!!l'>';1:t 

This sutrdm~ s~ci:'fi~ frl~ .. ,Ma:y i~ which fu~ en;~ ~.~Sci~~l ,:fat»i, QFS.[nl is .i:x:;.,,,v~doo ink, a h.-~,<limen~i:en~l 
an'$y of t~~fflz:l!::!n~ tt~rs:A~d bJ Pf)f'[:.;lfw) %,fie,,~ l~ and ~· ki:i:ti Ii~ ln N~ nm9~ fl O to T U~t lJ~ it~# ~t M~ o;atput tlt 
&~ var@b!e lef'llJiM dfve1::1der te i:.rerioted by OfSfn! ,__.,t,i;:re ~ ~ in t:'-1:~ n~ngfv cf Q it~ l:Kl Three ~~an r:ia:it:ern~ a:r~ 
ooflnoo @i. shC-\'-'fi ~' Fsg,1..~~ 7-,t. Th!, ~~ that sh~ll be U:$.-fild is d~fom,iin!,cl by the follc'\'<'ing m~~o::t For intrzi 
b:;:lt:'.k1, i'f ~'*RtJl~'°'O, -~~@ ~~n ~- si~tj~{:i for t~N bk:tJi:i. int~ rnatttibkx:k 01.h!i:o'ft,,f~, tX) pn::idkt~"l1 dir~cikin 
is ~J$..~i ro -~i~d .iil .S\~m1 o~ block oo..~}~, Fix in~tmv.:e, if 'fue DC ffe{:foto,i refer~ b the hi~~tlnf~lly ~djm::ent bW, 
~n~n-1~~j,\l-.'1~'ht& t(~fi fa ~\t;t~~~ for th1, ,:mm.irit ~e·dc O:lh~ts_,l~~ {fu·r PC: prn@¢tkm rnfurtitiS ~i> ,,,~ttki~!!y ~~Ii<t~t 
b:;:lt:'.k\ <~1e.m~1e.,bQfi~:i:.~1tm it::,<lln l$ l~~~ 'fl:.~ th~ ,wt~n ~t..xA P~· ~H t:tfo.-er blixJ:$, t~ a;.;:.t b!oi:::b li tr~rn;:form 
coom~i~n~ ~f'~ 1Gflrn"1~w it1 too "l:ig2ar;f ~ct;f!r.t~h)Q dtt:\t)1Jtr1. 

Ii ; i2 lit: ::: :: 
~'-'-'-'-'-'-"' :<...'-'-'-'-''t'''-'-'-'-"' 

i:s ·n rn Z4 F~1 40 « &:t 
,: ~ 

~.· ·":. ':.·i.''>.'' ',.·:-_, ..... , ··".·.···t.· ,,..... . '""' ,......;···,,,, .•. 1 :< :<> .. ,.,_ :1 ,I.N :.:,: { ~';,{ y:H: 

···.· ,::.:··.::~:: 
·.·: ~\~! ;~~ .. ~~ *t~\{tt~~~r 
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Tte lnv~l~:f.l${,'a11 r:.arn ff,'}{f,: Ftwro 7,4 :f:fiPJ~~~f'{ ® (~fl\>'~r,~k);') Jhm1 tiw z~-i~1{~W':ii~@l irrn~' 'Qf$friT {I'.} f\Nf.ls 
cllm!:t:risim1~! ~in~y 'PQ:Ff'4[!i..~l Thi~ c&."1'><er~~n @n be expr~$.:l'J;ed ~ b'lk)Wi \-'>i'wre the .fUT,:.!/$ 
'hi-.,'"'"$.~=tii\ .. .:1;()}1:,,{i;iLf:tpe:jftf ;::;/;J 'hw-'~~rLA~~n; .. h°PeJM' >::.~n-i;i~ ~h."1': t..'-· ~i!iu V'"\::."~'i'n~~tll#ni~ ~ ~h~ ~e!¢~'i:i sl'i~'~t'.~ 
scan p~htrmn flg;,ms 1~4: ··· ·· · ··· · · · 

tf ·=a::idct._disrole is ~t Jn '!Ji', !.ms ron\•~sbn h ~w0,'~foetlfct 1hose, a~B~bknks-ln \Nh,~hfue tsunwer l)f q-JaqtE pcls ~ 
!~~~ 'U~i; lZ4 

.::.{ ·' ··:::<:-::.,i> _::::-=::;::(,::•:: t .. ).::~y:·:::;· .. ," ,:,:.·:: q·=-:_:-.:·~-,:-

({:=}~~=t.::::S. }>~':'. :~ ~::~· }: ~~} :: 

,:,_";:·:::-~:r: ~~ ...... ~<>:._";,'iJ..:':.~:~ ._, .. :~: 2 

~»~r·;-·:·.s.:.·:--·=··· .... , ........ ·-,.:-,.:-,; ..... ~---~~>~· ... :-z"'" ,':....,~ ....... ':: .... ~ ~~ ... :, ~:... ... :''~ ..... ~~,-:.~'::~\ ... ~:~:::-:::~,:s~-:.. ... ~"'::.,:::"~ :~~= "':~ 
.~. :;: : •:.:;.>~::<: ~':~ .·.· :.;.•:~. -:):::).::~ :2...: :: ··.' ... J~·:.:.,::::.:::;·.· ,:..· :;:..,.·.:.:;:-.::"\ ~ ff"•'-~ : ... h ·... .t~:.··\,' ... ~;:,;,:::r~\ . .:..~ r~,; ~':,',('.";: . ·;:r1":,:·::.J \\J :: 

~\~}~ :; ~-:~~·< ... · 8:::'.::{:\ ... :,:· 
:~:~f.':~ :;·::":(X:~?::t n ~:,:,_":..~:._n:.t ~ ;-· 

1 Arter fu:'l!a!~tm,~ :l):1 nw1m~~ in;~r$~ $1:~ -~~= mi:l!}ltt~I ;:'1Mtt~~r t~J r•~'l-,Tu.'1~ i\,:,,,{X.::T t~~m=t~~,M~- ;ioo t~t~ftit·~r 
·,;:l_;~'f t;.>:_\<i,mt'~ fil{t.-~~ t,~> \;i:p~<.j<;,~ ~~!:if n !* ~~l~!~h·~Wt~~\':ff)' ~l:) ~~~~ mit t'l.'.l{t~!f<'l!%lt !:h' ~tm·~ P(;.%'fi/1M lt ;~'fz) ,~t 
p:t#l:liw \~tl~r~ SA-DC1 6~.li~!t ~ rmt dsfu~d: s.:. ~"'1,-...-.,,.,--.,,D 1;-..~w" ~ l~1;.~ i;nii~in~-d ,!Xi~il~% ct ~"Z1FM!t~J \~~~.ikl 
,;:iir:i~ ~til.l:~(l~0t't AC §.-'S'l:!Oi~}Oll. 

1 ·no-$- ;::,wn1/t,"*<:l *Wi).)~'-<'< *'1 ~1-"<'rr~t'-}.:.. a,~~, <:,:ri-l:l;y:;, '~"1!{ .. ~i;,\.'lnJJt~{~l'Ltf~·@J)"\T., tw .. ic~n3· ~1, __ fyp$J[nf ii:IM tt'i:$1:f.:dd!h[tf 
t;;i; ih . .i r~,~ fo::m d= fo 1. 

3 A~art barn the l.S~e of klsl°E'™> SA-tX.':'f ln d~ i .3$ ~1i:l $ll~~1 rnod1lli:::atl0,.~ in CMSB t.i 3.Z {m1,'er~ At. ?'.-.:!dkfori} 
tm. f:cirth~r ~~";);'B.'B.t1g d '.~~}VllN ~ &~~~,:ct~'>'it ol th,.. ~>1:<ttng ,d tl~ '~t..~ ,;li=:;~N""' ,~,f:l k:i.:'i:ip~ \;i~m~1i:f:"':•t, :f(:<J" 
=~~dt=~~!~~«i:}~:»Q~. ~ . ' ~ ' ~ '" ._,._ 

l~~ ~bt.i-'<:~ twfi:nikm ~Jf th~ lTh;;>tJ£,~d in•.,,s:;;t~~ !St:c.;'!t) n":lrti:o'\~!. .;:m .;:'J1JKi!l,0w11 awav '.t':t~~~ wldth{'A' \:itr::,\ M&'t<i k) b~ 
dia:1f:i'il~ fnl,TI fue decod~d Bi\R. !t ~'"'id~t~s i})<S f'<t.m:b.filr ·Cf SA--OCT ~~ffi~}E\""'lta \~[:;± g§'.~' ~'lS~~b.l~ ir!o ~(:-h 
1-~ttkuf,M f:°(}.\;'/ cl PQfI\,][Uj. s~~ .At1~~% .A fstbdJU~@ A.3. 1 ;, fo~ t~~1i;ii§~-

1hil ;2it.ibdau1,.~ sp~d~s th~ §X·m:.l!ciim ~oi:~~s fo~ tl...~ding r.::f x~ffiew:""!t5. Thl; µroodion w~~:l.'is is rely rarried 
:;;:Mi\~· inl!{H~1;;${:f0i~!OO~~- (>Mf$$) ~'ld wn~n SOO"\"Vii-;!~c.,_J~ijd~f }!i:. "\:Y. VVM~n Sflc.f'\J{\i~1:J1~-~t.~ ~- 'T or th~ 
rnlll>:::rci::-io:k ~- ru."lt ;an !A·,-18, ihk pr:edicfa,,'1 ~).':R:.~~s is mtpert':irrned. 

rtiw J:ctap"i.1\e s.-e=~'""tl.\'if!: ct ~ DC .,\nt ,A.C pr~ti:!ct¥°1!} d1t:rotrot1: $ ~.1$.~d 011 cctn:1nt:'.!st:1t :or: f)ij, ~')fra~nt~J ~n~ ve,~~l 
fkC {}f3dW-f1::~. ,~K1l.md thf.'. tik-c~; l'.'.i ~- deix~d~'J Ft}ur~ 7~5 SfKN,~ the i'>ff>-°:f.'c bkx.t"$ :l',.~;lf1')Uf1dirl{l 1he bkx:l fo be 
&!~"'ded, S!~"'& 'X'' 'A'' 'tr :arid t !'$$$Zh•e!'..<' tef:e to-~ =t:mrt:Eht b,~--ok, ne l~t tioc}~ the ~bdf~..,!eft bb.::ck,. ~-!W ttie 
bic{:iii irttW:t~f~~:ee~t i:"l:~~v~ i:"l:# ,;;fit,\,•fl., 
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Th~ ir.i',t~r~~ quantiz~-d DC vaL.~~ of ~. i:c~:t~!i-ly d~coo~d M: .. ,t:k~, fIQ}'Dfil, ar~ u~"'<rl ki ,:fo~niirm: frw dirn,tfr .. ,n of 
fil'® OC &:;;d AG prndkik\,""'I •11 l-rnkiw~. 

!f ~rw .t,{ th~ b,~X:k:'. A .. f:l ($ (;: ~Wt: -C-!.rl.ii®- til tfut. \o'()P b,.~Jtit;,W)\. ~- ti% \<i(h~ t~~k~t btlliJt,"l~fY, t1f i%)~f dz1 n!:)l 1:::~~\'.W-'Q 
fo ,lf'i irtr;;i: coooo m~rcl:;~k 1heir F!OI[OJ v':3iu~-s i3ro oo~urn&"d kI lake :a. ,;~llt:e 1;;,f 2''"'~-~~~J'%AA-··"1 ~-,d ;;J;i,~e =:z~~{i: fu 
i:.~:npt~t t~ µ001:ctt.~1 ,.-.a!u~s. 

dC _ $-t~W i~ d~fmtl lti T&.~~ I- ·1. fi'ii~ t,'fG~tM~:S: i~ i~pfil-nt::~"ltir '!"~~~~cl f.i:w ~,,,~ry 1'.<!nd ,~ -~ m~~r~h~~ t)i..~ng ~ 
~pt~'t).t)i-fa1t~ kwrm.di~@it h<:w-i.-~m1,,·&v ~{j&";t.°"-tlt bkx;k 'fi/ ,Ridlrnrneclfate!y \l~rfcill1 ~o\®i::-e"lt bbd: 'C'. 

Thh pnJoos.-s ~ U$~d ,,-,,.,0011 ;;-tc:JrndJ\;ig, '"' T, \,s,,hil:b incic*l;e$ U1$t AC predictfa'i t$ J:ii:;"><mf!'T:'$d \~tle-;:'1 detooit%! 1~ 
cOOffit.i~n:iti. 

~~'.d~t K~~~kt'!:?nt~, fr::Jr:"l'i ):t){': far-M rt»,~'" {:<:>' ti>~ tkit t~#w:·nn ~, ~. pr&\dG<i.l$ ~"<lezl bki.$; it-e t~ed ~J rredk1 fh~ c<:-~'.:ld.ed 
cooffit.i~ntt.. &' m~ ti.t'i'tlnt bk@(. rn-1 a; b#.k.~ ba~~-, m~ b~tdi~~c:tk!!:, {fn-:.~1 ~Yit>--~ hR;rb~1~;aj ~n.-1 v~tfr:~ di~'~dh~~) 
kw t}t: {'::,;~1k~~t r,iM6=c,fa)tt l$ ~~"'$ llt{l<l it.l ~h~,._<-:t ttw dire::twn for AC -oo,e,fficiscnts p~iiciiM; ~hu'S. c,i.1t1n e 
macs·c-bb~\., fur ~xarnpie., ~t ~~m1:e~. p:s~ib,~ fo pra&'ct $":<*t) ti~~* fm:!:E:µ~~ntiy 1\un,i, ~'>1i!V:W ~It$ hl}l,@nt~h' 
ad_i;~t~tll: µrn'1h®~ bk,~::lk 't"\f tM V~tiic<i'!U/ M}<il!~t'i§ P,~\<'ktl$ hlotik 1'.!'!$ AC -c,;:it:,~{:e:,~~ pre..iict®n: i~ IHt~trn~~ ~"! 
Fgure- 7.,€. 
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'!\) (:-t:Ji1w~n~illt~ fot cliffe.ereJ,(:-t,~ fo"-1 ih~ ~(~®)tfo~~kln i;'.s! pe~ibti~ ht.ifl~~'il@Hy ~1.r~~~f\':l: tit' \;-'~ti~~#}' f,i(Jf$>t~-n1 biK~k~ 
:i.i~ m AG pr.ed1cfu.'"'<:'1 Gt tne currerl~ ~o~l<, ~~1.lir,q ot prM/ct;{i!i ~'lfu::ii:ffiti ~m-nei n~cei·~.Jl'f. Tr~* the 
;:.r.zjbtkf\ i1 rnr)l.:ilfod ~q l1)~l: l~~ pt:~'>:..iktrir ~ ~~~%4 :;y ~h!§c r,llk'l r:.J ~h~ ·tl1ft~':f1! ql~n~l~~Jkm $l%,-aji~ ,',;t'\d thl:l; 
=q{.l~nli'$-~1ki1 ~t~p~i~ ~)r ih~ w~'f:'tkw bkx+. 't'he dethi!\.~1 =i< 9h•~1 rn the ¢q~i~tk.wi~ l*k!>"' 

If l::s>\1'.<::k 'A. w~'S $l;;l~G~ .~:$ *~ prei.:!l.r,.:ltX toc tr,i1; H~Ja: rw '<\-:'t\0h ci:::ie,,1\ci~rfi pret.it:ti;:in i~ to ~ pe.ionn1;i:t r,-4.S:Ql:iic$11; 
tb~ fimt ~xs#JtW1 ti ti~ qlt.~t1tt~'.&1 AC ti~~fi'ld~~1$ ~ fd!=bv~:.. 

w li~X-t. '{~' 'i=>'<l~ $t~{tecl ~=::) tt:e t:it#cli=$t~' ft~· !ht~ t'l>Jt*- fot ,~+~kh ~t~ff:i-d=&'l1 tt~~it1kJt1 ~. ta:::i tie tJ¢'1{11:r11~t:t ~~kiw~i~ 
=m~ ·m~~ r:r.,\"'' uf th!::! zt~~;:mn~~ AC o:....~ffi~~~t~ «11:s. roi-0,,,,,1,. 

If fr;i;; pr1;;dbtb,n b-.~d: {bb~ \A' rr blO!.i; TtJ i;,; 01,Jtime of tt,:C:;' bo,:.,mdi;!f'.ii' cl 1:he \!{~"' ~ vkte,,-. p~cl:f:t then .;ii !he 
prn~dict&:""'; cooff:iCi~ntE, cl tti~t ~&m~,t Ml:< ~fil'lm"!<,!d to bia: Z*ro. 

\Vh~~ AC ,;::ti~Mk.i~nt pn~dk:lb~1 h;. t~'li@d in t~~11~1.Jt1ic:,fu11 vdh '~dt:t &t~h\.~=fL ~~ ro~ti1~ ttf AC ~".it=~dkfbt) ho'i~ tt'l: oo 
~[t·pf':ME$S'N by ~hapi;; ~~-:amet-E-..-rs.. TNi;: ·shsp~--ad~t\.'~ p,isH:iroc~.s-sir:g tsk~s >:::laif~ fua{ ttiOS<,! e~rn,-.;,,c!''l°tl, :l)f 

T)r['..J[u]', \.'i'i1ks'1 ,,it~ not tl!:ltltl&J 1n S.A-DCT ::w:d wt1ith si'K:tik'l oo .Z~'tO th!:lft.::~l1t:~, .;M~ ~al:n irot to l:t!'t:< ,,i~~ AG 
pt~bt&::<ri. An ,!JM.:.:iii~y .,n~y 't~)..."'lft \•htlth('.'f \·1,.il'ik:h hffi~ tt;; oo \1:t,Yh\~ frt1tn t~ d~ooi:wd 8Ag {1.~1 ~tibd@u1~ it 1 'i 
,~n .~nn~'=':'. l\ ~~· ~~~l4} i~· ~i~~d f.~r t,~;':_v, P-*,P~(!,; i~ c"k,<.<o/.,·)1. \:;odJ-' CA''·-pi:.><l~) :';})' iw. ~q;,,, \,,.,i,T cc:.p,v~\¢~r:i- .;.;ill 

·i • - ,;::b . ;r,,''\ff. '!fa':' ·. ,,i,. •)"' .. .,;i, ,·.,,d ... ~,i) - /\'' . ' ·o.-· ,.,+'i , __ ., c§>t,[t"~' ' ~ t i, . . •. ,;. ,. :,.I"' . -~·!'·,,j;'. " eit!'ffief,·1«.~ .,..,.· {(if>-~} W.ii.,) ·C-0&1:i, ... /i:> bfs~ -'U ~~r U ··- (;t'v.i1="''r(fo:i .'-1I ale 'if..~ :.<:..>Zef:U &:§\!J~ ,"'<"-" ~"'"-ikdO!, 

The qu$nfi*q CDe#l$ienl$ :re:s12,1!tin.g fiom 1)~. OG $:nd AC it'.rEdic;fu,9 are sat"'-~;lt~ct to l:e l11 t~ rang!$ [·--Ztl4R, Z.$41} 
Thu~: . . . . 
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T~ h~.-dm~1~i~11l:'ll: ,ifl'~Y gf: ;;,;:,;,.-.dfo;itnl~- Qt'j)-j[til i~ b';,,~,$~ (§'!..'i<:mli~~::1 li::; pr;;.•dtK~ lh~ t~Q:f~fri.wt~.:i DCT 
eooffh~nm, T-il$ tw\:-'C~~:s \ti e,isfff~ia!ih =a ff1tt't©H~.awn ov 1t~ Ql..ianfa.er ~t.e!::' ~~~, ~he ~um1tis'=tr s~ffP. ,iize ts 
madff:~d bt' K;,,;:, t1et:~$.n1t; a w~l1htlrsg t'!1$i'ltlx i$ H$l;"'d 'ic modit~' tt;-e step$.¢.$ wHh~1 ,;1 bh:id, a.:nd a $Cai;, faitor is 
L~d in ~ri_~r tia!l: th~ !ii.~P sit~ c~t, ·~ mtu::M\~d :,at tre btd tif {),"'iii ~ f~v<' tit:~, i:~~ mmt.a~ to ~nctd!n:t art #.>nti~ 
t*9w \~::a{Qhtl~ m~t1'Jx), 

h--~,~,:ff$>t 
{)~,,;,;;,,il\, "*1'·-,'ft 
~~~~J=~~. ~·~~:t. ~~~:~ 

A,ri.fi)m.etfo 

f'lv1ful i .. . .. 
I 
l 
j 

1 .~ 

fiijure 7~7 i!lii&1'Jt~il- t~ 1:::<\~rrul inv~rne, Ql@l""lfil$i..~fon proc~s, Aft®' the apr,rQPfmre !i'?/V@~@ ;::im11~il~.clfon .~r~mn,efo 
th~ re~wfhlng ct1ef.fklenl~ F1VU!t a-"'e saimated ro yteitl FMfuJandthe::i a in~~atch oruittol c,perafiwi is perlotmtd 
t~ !§hl'<i' #"!<?·fin~ ~~~,;<l",,;t;\~~4~!i O~T {,~f!'i:~~t<;t,;,. f".lt,·'1{{1}. . . 

NDTE .>\tt~.ntl.o:\ ii. th'h,,t'l f~ ~;~ l~>i,{ ~i!!l t~· /:i-l.-~'!.f;-:.;'\';,J ti"f ~"'~l t>,:>.'hig iti::ii:::l~cli f.:Dit!;:jj !f1 ~'ii~ l)~{'i: <)f }[XtH:C 144'18 ii. f,::fat'i=!lt~~l 
JD,t!:x,jt~11f~Y~d t>y 1srn1Ec ,i.sern,2:i~~, 

Thlt $(it"'t~I~!/$~ :H:•ttm~'* §h~ firnl ¢ fw, ts/¢ i11.e;;~fM~ {:!l,f1lW~Jt~fot,\,~ m©lf»~, '!ht rrwW,i;4 ~"$.,,Idb~ h~rn 1~ l¥}-00 
'Ntlli:n qt.i,,m~:Jyr.,~, :>l.lqt..."-l.lfa 1. 

/\!: .::;Mff~~n~!l 01!:tmr !hi:ll=n ~h~ D0 oo>&·'it'fol~~l ef 1,m intnil b!o;* ~ball t:,~ ~·w@-w q1:.~::,lfa~<l ~ ~~,;::ifod ki :th~ 
8ti1ck'tme, T'N':l '><:i~lg,'1tng ii,1t:1tr~t1i am u~e-~. O:tw $h~!I bs, l~td n.;ir intra mt.:icK~~h;R~.$. and :the ,oth& ror oon-intia 
i:nacrob!tx;J:$. Each m~trl~; ha$ a .:;Mat1t. $£!! of -;,aju:e; w'nt:h rnay ~ {i'~''W""1'l'tl:-en Pf dc:"'"'n·{Pad.hg a U$$f' !.l~flned 
rt.'s::~trii 
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L~t th€ V-:'$\!Min{l rr~:tr:k~t .~ i:mwi(~?ix ~'Y' V!:j\\JM[i.oJ Nh~m W' t~kW=* foij \~§ue$ Oto 1 lfl:i:1k~§tinfl' \"'t\i!:}1 ~~ ihe 
~'-·<>+,,,,.,.""°' '"'· <>~,~"-1<· '""""'~ H{,"llf·*i•r~~ x.,.,~ '"'''""' "'~'°'1'!f'"1';,....,.,;:..,. ·""''-a S.<:_.f:,\1f,,«lfql,.,. ~,•s:1 I•='""'"" ""''"'"'•·...S-·j,~~~ .... .,, T\C...:a;.,,,s.1·,,,,_ ".l~ ... :-:::-~,-us i£;":t..":0:·' ~.~ ~l= :i.~J: ~~~\;J~~-. .tf~:i.:~ ~ .. ·1t~~s.<J ~ R:.=-i u ~~ ~ .j :i ~);.""';~)... ... f, ... c-~;.:r:;:a·i· ~N~d :~·t~ ~·Jt ::J~>,;...·l ~~ h.~ :.: 5G~·t~~= ::11~ ·u:: i: ;::~~t...:j· ...... -§.~1 . ......... :;.~< ... ~. :. r~x..· ·~·~ ;,;..~~; ·t .. :l 
~~·i;..-.:i:i,Hi#,Y:_~ii~h:r fa, ,;;l~~~iriit!W bj ':;>);,:i;~"...ci:!W;j;l'!t, d~u;%it, *~~f.~il, ;,t-{'li.:l ~~~f1t_i;."'¢-t:il~ fi.li \-sitih~n,;:.e; ~)d ¢.hi\s~'iin@;'l¢~, 

and aoo1lbn~Hy ~Y '*'OP ;uant ~~ha for qtayW$& alpha;. For :{;!:.:amnte., the v~!u~ of wsr::tk·$l .sea,'$ fur Jurntnance 
~nd i;;t1tun,~tlt)l..~ it~ifl~ ~1:-iiriteger tni-rn t tfi, 31 -;,:,,t,~n no.Ut .. J:ifr ;:;:;;; 'tt. The folt,\\~r~ ~lra~on $~dfie~ the 
s'*riti,;~'%:iie w ff.:!J:::~1'!ttod F'hffo1 faj,~) GfliiloI !for ml c~l%t-mt118. e¥~ipt ~,&~ DC t(~IR.~~l'\:til 

lfi.:, $itJ:.i~1~~1$,e ~~:@~1l h\e §..~t.:f'llt Z;if w~ twt'l ln.,,~r~ qi..iijNi§..~1i=im rr~i}-~"{t~. The 1n.'#lh:.xi "'~i:l.~tit..~~ h~f$ :~ t'$ed 
t&.· all th~ t-\.-..dtkbt:i1t cltre,'f tlt&n tl~t DC we.~itnt d .m'I ir,~ni Uott ·:;,.t@,i'l 'llat)U.\~~=D. In H'fil t~totit! ~'l'\;w.1<@ 
~~~t'!l.$.;~ikm ti'i~fo-t>ct th~ DC :X~~~l~N <::if ;.'!!'1: t~W;§i l:.':1<>:1~ if ~i..~i:lt)ii::wd w~i'r)g !,i~; ti..~'rW rn~~\..~ .,ffl.: i~ t~ fa'$t ifi'V~f~~ 
~ll.lari\saiir.sn tr~orl t:&>'>!S' st.i.}Cb~~~ 7 { ~ i ·n Tl~ "Uari-i~lk\"'< n~rnrn@·~· fl(.",ll'""!"S,~" ~-,·Th~~: fl',,l's' t~~ iq~~i--~r ~,~ ~ ...... "~ , -~· • • • "-~.·. • • • :-:~_ • - )s .·~ ... x ... '.lo. ~·r ... ···:lo ,; · ·~ .... .., ·' ~ · · · .... ~~ ":t ).~~"'~ ~ -..:.,. ... ·- ~ ·,A· .... ·~--~ -Y~ · 
v~hw &,;.~r, 'l to 2:'-"'"»lY»~««'"-·t. lr~ @@fltii<'illitm 1-.~ti§~~ ~ &quaJ tt:, t\,sk:~ 1fw i.'.i\:,iliM'bt(,.3'c.&fo,. 

f ~1:. if (!Fi~,][ u_j ~~: D.: 
~~ ... "' ;,,, [ :~ ::::, .. ~ ::.: .... ... : 
~f· .·. [ l'][ :~·I w,· ) t~- ;,·:: ~(ttl vJ[ ~(~ -~ 1) ; ... -~r~~~~J-~~f1~y· ~~- ~~~(H~'':, ~r {~t[ ~-][ ~~:J 'I'' ·t~ q~~l~"(.fi~ -:_'.l:' ~~- ~~~{~ ... \~ ~::-;:: :)-iht 

~ .f~ -~: ~-fJ~11=-)[ -~~ 1 +, l \ ·.< ~~n·:n~-:.~f-:~~- ~f:f~ls-: n, 1. }f r1:.'~~-~ff.:;::_ff .. ~/.~," ~~~ ·~}.. f,l'.lf::"~Y-.!l~t~r ... /i:'2:'f~~-- ~:~ -:.~\·}~~J}. ('<·'""~':\.•.·~ ~~~- •,• .............. ,. n,,.,). .. •·.• :... ~ ,~ 

'l.Vffi"!in :ID"i l:nira ~11z.-r;r@b.bd,; far iYhich ir~rt_s<i..~_tmad* is D. luminance ~~-.cks .~~ ~i;il!~ ttv~ "l ~<C:ks, c.fo~i,s 
~~~ ill:~ tta.~~m~ ~i t)pt 2. \\1rn:,\.'<", ,~~!'t ... 1tit!~_Jru:~dtf _i~ '.· n~ i:@\i~f:t~ {$.~fit~oti of DC 1r1tt.1i cootfuitn~ =~ 
~1kH\;;'.;'iili:inl t} ~J!:>l~ ~ fr)!;~t ',;;-~hJ~ d dt,j,~~@i!W = g,_ ~% d~M-0:i~:.-..~ ~°);:),,~ in ~tihtJ~lM~ '!: 4.1. ·t . 

T~bl>1, 7,1 ¥• f,.,\o):n tMar !Si:~.ilM fsw DC .(;>1:<~ffr::,i~ftt~ o!' OCT M::,;;i.:;t~;· 
e:xpf:e!$.~ i11 term, of ~~Ho11 w.lt!:1 l!lUi;l~i:ter,.,;scCa~~· 

.fJ 

113 
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f J1~~~.}~"'-~.;.~~-....~-:~:~~ ·--, !l l~'~:TrJ~~~=J :~::- z~i~~.:J~~\}~~«.,:·,} ----) 

Pv{~J[~?J·:::-: i.J-~:-.::•t~<J[.(~~1 .. -::t~~.-#tj-~~~~ .. "J ~: __ Pl'f~]f~] t: :i~~~~~J»~~J~~~ .-.. § 

!.• . .... --,~·: -~'::~:-~~~_.#;~$~·} i,:-·w~'· -.·'.\' 1· "'"l:~:i_{.{:· ~.,.,-. ~:S:~~{,~.~ --- .. ·-- --- t'; ., ~t'J~~~·_: -:::: ---:-?,. :..s ·'--...:- ... ·. 

W!=i n1\,sfni:i(d1 <i..XiMl'Ol i~ ,:.<i'Jt ap~tit.:iiit.'1:~ ::o m~ fir~~ m"eni-t· qi;.~nH!ia:1iQ1 mi;'i/1W, 1tt£rnailc~- ,;;,::;.Y~'ll'i::ii ~}~!~ t;~· 
Pftf~1twd tiv m'l ~r~'Cts.s t<4'Wi\~"-et1t to the :kiHo,.,>'in.cg. Fi'.~}:<" ~l ilf 1he feooit~~r1;,~re,1., fi®'ur@wd ;;}Jtfficl&".'.{~, f'lVKt4 
in the bbtk srall be $1.Jt!:i1~d. Thi$ \'~!Lie f$1~n l:e$t~d toda~tttllt-<$ \;;~ti,e:t ii 1$-·~· o)f ~~sen, U th~ ~ii i$ E\•e."'1 
~h¢:n ~ o~tl,;'!,:=fo,n S:<~i.i:11 b~ ~1.a,;h to }i.r:iit o.,~ $.-~ffici~nt; "17]7].. Thu~.: 

l':inTE: i n n~y =~ u~ful b nd:'€> 111st ·fue ;l3t-O'>l<e: =:::wreclkm l\.~· f17Mn m~y ~~\-m'g tie tmp~~et~~tl l'.lf k·~~;1/J ~t~ ~~M 
;;:."B'':iRka?t ~t _~f :;"':}'~~~ ::?~,~~~~t r~~~~t~';':1' d t,~-,~~~6,1mt~ -'*'~: ~l,i~~ 1'!'it~ ,_'oodm,:;,~~ ~ '.1,t,~1:1.Mi~" ~t ~ ~~~m 
ii.. o,, ~t.~.i:;~i am """-cu~-~~ 0R t~= Ji.cl& 'ilN!· ,ea~ signmc&nt b·;t~ ,1\'aJ !*1 l~ '""' ~ru;::.::;.ila.,~ ~1.1,rn , 

t·s!:('}TI: 2 '{h:l~:l:}t)(i. rime!! IX:t)-~=o li1%'-,~t~ t-t, {he, !IJ(;T !=rt,&)> ~il!Sl~l! it, ~-!) dU!p;.;~ \'i,":' :,..~'\,'<'!'1iliart IDCT!!,. i:f ih~ >:'.<ttw~. k) :~l'! 

%'<t\t.-"1..'d:l#, r#tit!Mdl i-si~}' l)t:t~~t li't -~i'.lfi~ fWM=~~ it1 ~= t_it,."'tt;{..~, 1f1'~ l~~ ~ t.iiii:~t=®r1 t,1rtfi~,it it::;(:T .. At, ~t1t...-:.~f 1Wt1,,ki ;;t~'(J:zj= =ih~ 
t)f(Sb~t'l'l ~..-,~ t)~'.l ® M by i'.aol''fu~i}fo~ ~: :t~!PW ~ \1$ ($WI) !P<:.:T. ll: ~h~,,,}!~ ~~~\.!(~ t\:~J ll MV~f !t)~=-W *I.ff'{ Mtt-:~ft) ~~ffitj~s% 
irt.-:J lhi? b!'fatr~s·m 'e"'-m'm: 'i~ ~~irl in qm~-1'.,~'"lfl f.~-X:mtl"'(!dEi k, ;;<:e,'\,dtnJi.~'1 !~ 0Wf! Jt)Cf ~.%1f1l(!:f'; '# fu:'11~ :oc:fa.-m i:s oot i.*:~m tivt~ 
~~~-~>";!*f .• ~.ij,i~~'>l'I§: ,:::~r.: ~4:Si-~ wlw~~ l~l'\,~~ ~"''::I '><"&'"Y .{~==bl~ 1n!~~"~~~~ ~,t-~,~<§:n !:=:\~ ~t~f~ ~ 1r.,~ ~,:::~r ~~,::l d~"',;:!*f ~~\c,r, 
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k)t {?~\ {0;::~°tV+'·*) { 
kw {~i,::::tJ; L<~liv·H) { 

' {{)f{~jf~~ ~'''"' ~~l 
F'h/It!] ,-::: O; . . . 

~l1ti ~t ( (t~"""'Q) -&& { ~,;;,::::{}_l $,& ~:'i"t){;it)b!tcd{Jtlh':!:'l} j: { 
f 1l S'.1if:HJ :~: fitt}~t.si~J~~r· x <} .. fl ~~lf ~Jj '. 

}d~iq 
ii ( rne::;:;:;mhk>¢~ ___ kt1~ } { 

P:'1~,-Jlt-i'.l •.::::• 1 OFf~·i[d;l • ltf()]P,'.l[t,1 · q:1#ittrl*t'.)%';,J1W ~ l /• i '.1{1:; 
l dl~if { . . . 

t'Nff,J1 .~. f t ~ OPlVHtc.<]' ;1 ) + ;q~)n\fit+;ff~4)) ,, t# fl[s'.!fol 

l 
·' 
~;~Jtf' :~: 0: 
kit {,,,-:::,tt v<}:kv-H) { 

~or- {)i"ill{}; tr-=:=.:~~ 4 .. :t ·t} { 
f: { :-~~l~;l~ri~] ~,~ il ~;.~;_;_:~~-~~,~:·~ ~ ...... ·f } f 

Fl·i~] [iJ] :~-:; 2 ::.~~ .. :-,~ .. :}°;-:-:f: ~ :~ n· 1:; 
l -O!ii~ { 

. ff 
1 ~~t~Jij1: :~t':::;:::.,: : '; { 

1 ~i~u: { 

ffvHl/l :::: F'lvH~,J; 

:,NH)},,, -~lWn f f'Jt'li\;-\l; 
9,,'filrij ::::• Ft,i,ff,0-d; .. 

~: 4it~Jjfft@( .... it~{~ ) / ·1 {~~ 

On:oo the CCT coolfa:i~1ti, F[iifvJ sre r:e.c~.,,!§tR.Kt-ed, the inv~·rne DCT tt~""!fl<forn1: 1efired in mne:s .A ~oot be 
~ppHed trt ct1~!r1: #w. ;-,wf.:!niil. tt"o~1~ktt*e~ i;ai:.J@S,. ![y}f.t. ·rli:!1!::Mi \>'j&Je:§. ,&h~i lw., ~i-lhrat~1 ~';! th,~t -2'~'~,;.~·~-P''~" < 
:{,\.:'j[X] ·,:: .:zi-m.;:.-,,~ """'" - 1, f,:x iai! X, 'f. 

If~~ ··1~1tc11~~1~' in ·tiw M~~'i,,w d Vl~~~)~l~~u,.iit~{l :i{;; $',~t k:;o 'D':. ib',mrj~Ri ~"i>.'~ $tg-oc.T - i~ '*~~N~d in 
v-,~r~l(}f:) 1 "~ ii ~<i:,li ·*'Pf::ifoe,:;::J t,;:i chfht,l~ki -,~th e4 <:"spaq~--* i:.i~t, fo) f1\$ibk\1.*.t '"'i&-1 a~~$~"'-~~ w.,mip*'fflnt p .. ~ {i.{':, 
til.tr:'ib®f d' tt~Ll~ t~i:~ is !1%:!!i tMn Ml tt~M&'di lti~<@ll,~ DCT ~E teµ!til&,,'tl by i:@'i~f:§.~ ~hat~ ~cd~'Witl DGT (SA­
DCl} Sitt1ii~t -~ ,1,i~t)-..1*1r'<:.t zh:8-DCT., SA-t)CT f!:iOOM~~~ f\\o-Jftij t:i §(:~JM 'H,~ hi~r.t~ t~-t)t'.\~~1kl~ tif t~v~t1~ SA­
tJCT l-$ <::>Jnl~r:.4~ by $.?e<:~I ~h~~~ p~r~me.:~t~ \'hk~ h~\~ t<.i b{', <~~f::~P~)1~i fn:.:-tn <:~~(}4....,,-d l1i<\5. Ari ~:\t~ .. @~d 
'>i'tlt~ioo-cl ~,A,..t,t;T. ttiil!tll::i At.X::-SA.-tt::t, ["$ Ll£~:l k, intft'---et.'>cltw &:o:E-bkx~1 \;,.ifh 'op~!:ll~ p~!:£,;:/5,lf. n~ ci,.,~&1.~1: m1 
'Th"!~ ~ansfo,~ -~ be· use;1 l11 tr:~ eilITErit Bii:,-b.!,:,i::t dep.~<"ids ~; ihe s.tti.ings d' ,.;,ii:!e<:,_clo§e¢t_J~y~r-~h~', 
'z~~tfa,:.abl~',, 'vi:.~~_:~x:..::!ing_iy~~ .. -~nd 'd~rh't:x!_mb_l:fpi as; w~! ~-i.. pai:a.:;,1:i~t~r 'o:.'f.~~IB:_J)'$fil· .. ni~ ~"t.i::si~,1: ni~ fa 
~1$,il:l$..1 in T~tfa? V2 ,, 28. D~tii!il~, °'"' ::n~n$l S,l\,,PCT md /\,C(::XSA-~1CT ~t\'),.~$.~lng ii!feo gh'en ln c.(~1)~"$ H}3 imd 
iQA qh'i«w1~~ A .. 

·.·.·.·<·:<.>. 
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~~-efa:~t:~ ...... /b.jt~\ ...... }t~}l~S:( ... ~~§~~p~~:~:;;. ·:rt.~la:n{\:l~l~t·J ti {~aGGt.:d~~~t}fi§~·~>1 J: !!~ 
(pp~qu~ @it-'"''" e,q 
(<;.•fd::O.")bje;:JJey1·,·1:r.)'<h~;~~ !"')·flr.:tt'J~~!tla() && (s~jcJ"cti.i~:i.*"~F'(""ll} -&& 
(opa,:.w~ ... P$ij ,,:::6-4) ;1.$; {W)P .. JWh9, .. :;'f}~ i,;''$'} && 
((-=.i~'fh .. ~~t t'rib l1if)t.:~·~~'..J~ l (tk::tiix~~*J r:f:b §~lj::.~*~=·~~;:1)): 

F0:r ftle VOP 'Nitl'l 'i.<U$t . .F~cit..'l:wd_rnoo!ution fa; -~'tl~l to "i '', t':1~ t,p..im11~ifl~ ~~,;:~s ~'::ai-i:=:ribe<l in fal~ $ilbc~~1JS-i::1 
h tl " . "l' ,.; -~,- "'-·-· •i•' - - N<"'-, ' ,,;, .fi'· ·-''[ --Y.,J !~t . •'. ~ . ,,.,. t •,-, ''"" ~ ,:;.,.,_ ,i ~"· . , •· . . ·-· ~ si-,,.,. $. ~l. ,,,e, ~")p !I;!<.; :,,J •i'!i;'.: ~"l~l):;f;~I:;· 1;.,n,,, t ~:,J:{¥ } )·]:q .· 'Pr~ :1)1€" ~t,f,tQ t~~ ~e~ :,'I,,: t,< ~ in,.,. :;~: !$ f!:,-;lil_ Pfe';;f(::!fh_, :,ni~~ 

l~p~~mplinij pn.x:e~ -44''41 ic<l:; ~~lppei:L 

Thfil 1e,·t§ r~crmsW..:,'Ck--,d p.mdictioo i;;lITiX b&...~k /,:S oot~"'!l->..~ by ups,mr;p!ing th!:'.: Bx:§: re:con:St:'lrctoo p.ra:dict~"1 ffu,~ 

!)!ook flt:~ r I\ It:) tt,tl~r to ttl~l~~ .~ $lm.•_,slt liw_\'~it':®t)tMbrt. W~fln,_J_·• i~ oo~ vAthin a bk"'©; whkh tt1;ab.lt1 M 
"" .._.• ~r,,; ,l'" ~: t,.-: ¥ .;,. ... 

f.,'fildotrn an irn;fa,icit.~ llps:a:·rn~ling nn t:kx.t.; t.-asl:;,;. Fi:grn'~ ',/2: - ~ -~,ho,~-~ ltw pu~ifa::mbg of s~np,.~-s, TI,w ~~:ill,""llpfo;;i 
pj:t:.;)~fot® t~ 1!'1® k~~ifi,l:r:it~ it"!rl chful't\it"illne@ i:*x~I~ \~hth at® itidd,~ Um 'J€.;,:1fi f®',"'i.."t1st1·~d~cl µrru:fa .. '\ti@ ~ff<.~' 
bi~ks i~ d~fted in s;Libe.I~t.m.-E 7.4.6 l. For the ~·:;,1gf,::,n offu:e lumina~e ~ .d'"\:,'B~'iinanCt: pixefa ,0:,'ti{::h ll,"f'El at ttle 
L'0"1.%'R~l)' d 15,. 'lei r~oofIB'in,.~loo f<rooici:k;q i<!1":'Wr bkd,;, !ht p .. x::,~4.m.:l fa; u.~fl~~ iil'\ sub--:lau:.~ 7.4.®..::t 
Ch,~-mina::-'1~: ~~-bz i!l:S' ~<,-~~ ~~ fl.ifl::WJ.:lfu:,;,i: h::"'1i::J1c":!- ;;i.r,: ~p··}~!T,µ<,~;;f. ·rk ~.p..~,!lilT,¢~cl t~'·fa 0"'-">;;.-t:if{s,,1 en-.qr ~i~bJ: 
&~ t!!:i>J(j for tt'§!, rr:,t>1I.-;:~r comp,en,~ttm d~':t:o.d~ng pwoo1s far fte{l.i,,~d Res&utl@ vc;;,~ :wsr:tlbe1 in the- ~ubt::lat~~ 
7"'~~ 10. 

{;} J~~~}.~i~~~:if ~~~~~i~~:j.~~ t~ ·~~~;:f~~~~-,~~~~~~~~~~~ 
:i~:S:~"-:i:~;;.;t~:·#.~~};~!; ~~~i~~::i~l~~; i~}~$f ti~~i 

() )~~~:~~~ ~t ~:;:tij}t~ ·lit ::~'(,·., .. t ~i:~•>i~~i;ih::;:~~~l. 
f~~~itJ~~ ::~rS~"f =l\k_):;·k 

~~u,ru V'j_ ,. ~-- P~~Jfo\°lt~~~g o'f :!§&l-lp~~~ it1 a~:e: :i-w1~~t.~s>l)h.~tk:m t~1t:,i}."<'!~·ti~(:too p1~di~{k:m .J,."i.rror bk~~k !31n,d 
1$:i¢1® ret:oitstnJc~d pied~tfo~ enor Nod 
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7,4$.1 IJ~n:i11~il\-O tW'z1~@1re fy_:ir 1he. r,l~tl~ ln~;rre ·~ 16,rrn tti:::t:l-l'l'i'tnJ(:~i r;,~dhti(:1~ fffR)r ~r.ie~ 

TI1f Gf~.§lt!Dr Qf f~t{}tWNV~te.d i'lffitfa::faw1 t:!ffZ)f' ftw ~::iiM~!s i~~f bk.\'m ill tie~t:til~ If§ fltlJf~ 'l2 ~ 1. 

() 
:fi)~s $:~'{~:t$f1~:}(::~~jx~}:~~ 

(D () 1:,,':'.:i'*'*''$«t·,'Ji:::<-{/M 
,: .. -.{t'-?..-:-~tL<~\' ... <..tt~ .. ~:=~:-$ 

7.4-Jl.l IJp.$irnpHng ptt(>ei:t..it:-e ~t th~ ti;(~ls at ~h~ mund~ry of t$.~W t$-:::t!f1s.trtt;:w;ri pf\!Wiclioo ~rr-o.t Woct 

r~w t,'re.;,it!Dr Qf t$t:C~1~t1,..«::.i;:~ ~wfill!c(twi e,n;in:;.<rp!M,ils ii# -i~x 1~~ Mocii;. i$- stw1,;,.,n in ~~tff~ vi~ o:;,, 

.................................................... .... ~1:.o.-....';.k 

i (~) fJID-~~) 
=i (d"\ (''"'.) 
i \. J ...... _)· 

~~ (~): (~:) 

I c)®
9c) 

~K~~:;::,.:· 

() 
h N {~'\t -~.:::,.-,y i}.,) ~ 

f: -:-: {:~ ·;!' j ~t~ "!'-}) / t 

~[]; ~*$}.~t.ft~~~}..\~ti~ r-~:-.~·l}~'\\'JJ~-i: i~n.,Tu1i~-~-~~-

Eln:.§ry sh~ ct~'l'.;l~Q i$. b:i&$.ed on ~ t{;'.l(tk-l~s.erj re-p:~'1>er~1.~tkm. The prlrrti;,ll)' (~i;.i,;ifa'9 r?~t\Kizfa ¥'~ t{1.¥i;~t~.ed 
tonl$tH1,~std bncNy amhrna:it; ~~'"'-$!'!!) :,:1i!'zj blc~k,b~~"J ~T'<l;:~-ri 1;::,-,m1f,\'f,':!)$.~tii,w,. The P''i~1$·y ifa:~~ ~tr~*'h.ire !4-"'i:f-d 
;,~, ~:1"!e~d -~~ ~- bir!~ry ~=!p-~~ 1l,l.ook {h~,}. 1h~ r-::~b §-; ~- ,t<..)lJ~':i:'\ ~ife~h. d lt!:i~M}' <:.::;';\~A&:.~ pi'::f;!'<lit; 1"$pl"~*'.~t\R":°l§' ~}t:<· 

oµ~'it:,;faa:n~parnn~yf~ lhe ph,;els in ii sp.::;-dti:ect bkcb$,:a;ped spa.ti~ re;gon d size til:.:1t):ie:ts, fn fact ea.ch biib !$ 
;:::q..!~~wct \;':fth eacM:e:x~~-e rn~~i:wiccll:, 

~f ".'%:loo_,:1bjiect.,.!a:1:er_:S:,~ape rs eq1..<:al to '00' file'i r,o birary sh~"-e d~:odirg is !'$qt;ied, Otho,m""ise, MnSil)' s.napia 
~ieG,x:ii1~ i~ :;.~rr~~ t;'tl( 
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§f 'ii,;k,?_J .. -:.{JJ~Uay~r..,tb~f.Xi i~ n~<l ttqw.i;l k• 'O!T then. for ~'<&>ih M.ib~~¥-ent \la?, th~ clrn~w.,,it;m~ of 1ht.:: b01xKlir~ 
r@t@nJ!e .i:;.:f thi! ret:r~"'fihmt,;,1d VOP Jf>il 1bt~noo !h.':<tf:l 

,., \~""P,}:':li<lth 

~· J1~~~ d~~ dh1~ti&ii,~ti&i i.sffi, :!"id muttiplft~ ~i 1ft 1h~1 Ht~ ,r~u~ ,:i '>'~ ..... ,{,i#h ~nd ',''1:<P-h~i@'l"it ;;t·~ t\,UD..~'i l~ 

w the neaieti nte,~~, which i~ .:1. rnrn'ti:pl~ iof Hi 

AdtMloo~ty, lti o.r~ 1,) taell!t~~ mo@::i1 rt.~~,:,.~,~fa:.'tl, t% t'lli'fi.z.o.rira! ~nd ~J..~H.11 !(:oiitiot1 rJf if~ \<DP ar~ tt4Wtioo 
fklits: 

The~e ,:::p:atl~I r~f~~nc:fil:~ rn~y be dff~r~,"'t.: far el!l,;:ih VOP bu: th&i ~~ne o.."''"':rditm~s :::';.-stem mtrat te U$S',cl fur a!! VOP~ 
,.,;c/tti~·l ,\.l, 1/,;;il, Ad,lilb',,*tf }hf· z~c-t'tclei:.! :lF"-~ti<*i r~~r~m~'S nmM h,~,,~ &'i ~vfn ,.~,u~ 

Thi~ flag: eMb.ie~ th~ ~~ at intr'1ll ,1,h:~~ c!J.~S$ i~ P, 8,, w. S.(Ch\:1C}VOP's. Fir,eJy in ·ftw ''/OP i:::~~s.,. st is rwo,;~s~' 
K~z~xis;:t~ 

()!~~' ~lw a'i..,0,,1@ fili~m~rits h<i!v@ btl:~-ri ~;;::;t,~'<S.( ,h~ t,lna.ry stiaf,~ ~fa:--..:::t.~~~- rmiy t~ i3l=!JP~'s:j l:o tf@::;{;'<l~ th@ sti~,-i:, r.if 
OO(il ~'tID~\ );:tmit) {M b-clffi,:fa)g t~d;t~W. 

Th~ shill~ irWtiwn~~bn fuf ~acri rtim:.n.tlf;Jt.'k r~ti!~g :,,<;.m·11r th~ b:oi.~tling rt:"C1ill1tg!!::l: o.! Hm VG<? ~-s d:-~-i:::4@d tnb Um 
fa~ i:t· ;;!! ·1 a.cm b~b 

Ei!:~h i:::i~t,, ~lo~ t;.1: one: ·Gt ~'i:~ iii-~$ li:st$\i in 'f.~Me J.,'J, r11~ hl'.l? ITTl'zlrrnm©ri /$ g#en b,v th~ ~~--Ji?e t:se}j 
,s:,~tiit:.'1 ~;fu.l8'~::i?.; de.o::t:i<·fa:D of fu.im"1f.,;r sh .. ~':le info.."<Fwtfo3n. Fe; !AfQ.~"Sl. ,:m~,· thre,e o-d {tf ~ru?- s.:e\>~'<) rncdes ;ii€- :~IkA:;,~d 
~ th,'N,•tl b:) t',:1~'i~ fc-'.t 

2 • tr1:1:l\~paNM%t . .'-\!i VOP l:t!J8:i;, . 

:-} • Or},.);~m Ai! VOP ~yp{,:-t 1 
-4--------------------- .--,;;i;;<;~ii------------------------------------- ·;:;;·~:;·P--i~~;;;~:~;------------------------------ i 
· ti···················· •· ~~\il):t,~,,,:.i1·ss·li·1i(~-c~itf ······· ·. r,:·_ a,:,~i'ldt~i{~1c~}-\<'t:i~··1 
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~•Ut:4,~"\:$~ th~ ( t;.:;, Vl i:;; !he ~b,_ij-pt:· ut ~1~ b#b !o;:;at~ :;it ; ;<: _. )) , -.-,-tier~ x ~ th:e =6A~ i:.::;;i~m~, t%tff1ber a:nlt y % it1e 

BA£; i'O\'i° ttilltbe: the c,.;-me- w:ntd kdhe ~b,J~pe at ~ t<llSitit<n n " ·" . is. dec1:emli.'"1:!d ts fdki;,\'B. A corn-ext C is 
coo1pu'red fnrn fr&v'bu$\•' ~:$eoc~d babJtpe'$.. 

:If K { i ~ iraf:$'.~rt-.....~ a bab ®~~ the curt$ltt. VOP., bab.J:,;~ ~ a!Sslli11ed fO ~- Jt:aMpaf.$fl1 for t~sJ ~.ab (Le. 
f tx, yI "'2). Th.>l.; b:@!:U:W@ ct ~~i ~d"~ioo lht current dclei} ~ket lo& cl~:tJ J~~txsw~ ta- t!@ tmn~1@reit 1t:-e VLC 
:u~~ci ~ cl~~--d!S, b~~:_tft'!S, k,i 'l..°hll>, t.-'l.irr!S,rd ~b 'l~ •::s~,-,,kn,.,"'cl ~-,;.;«.>.din!R kl th~ v,:if;,~ of ·\ht:, t.>:-\'>1-e-x-'i .-:::.. 'Thi~ t.,en\-~i;•l­
£wil:dt~'d vu:; tatt~ !~ grv~~ !ti T~b!~ B-27-

Too 000..'<ding affu~ r-~-r~,t bab:...~~ i~ d~~··,[dmt oo th-~ l:wb_typ~ of fo~ ,;:::oA:.:,-r:ai~d oob irs ifo~ n!if~~'1oo \/OP. 
l~ fef~fff::l._~ VOP i~ ~~t:-er s rot'NW Tf,if::eren~ \,'OP or JI b~*'"''@"ci r~f~~'lee Vt)~\ ·r~ tor,•lijf!J ret~rf,ince VOP =~ 
~fnl!d a"S. U'le rm:i:~t ~~:Erl t'Kf'i~Brnp.ty {i.e. \K;p,_cne.iedl bs G ) !, or P,, cr S(C":MC}VOP rn the pa~t 'i,,hi!-e- ~he 
lmtk,,;,iitcl V($':i k~ ~M'if\f,4 ~'$• lht r,\(J~'i fit~n~iy cl~<:4-M t, <:~' =F\ t,-$' (){(~1',,tC}.\•'Z)P fr1: 1~ fot4i-~, & 1ht ~Wtt\\ V()F' 
J~- s. F,-, er SfGAlC}VO~\ the \~n"-<~mt ~f~~~-:e V{JP ~ §e-l~t~1 ~ Wre refer~f!Cf: \/OP. !f tr~ ~:~rent Vl)r' /~ l;i $., 
\K)P if':® bi~)wif!Q &~hk.,4, n:A~ ~w~ ~)pii:®i: 

'.1, t t~ oo~\"-<;;llrds retif:ren~ ·vop, ~ ~flWW; the noo,·~'llpty 0:,~ fft~,.,,~r,:i:) \~ zrelec~i J$ w. r~·if.~~ VOP tor me 
OJ:i'.TMt B, VDP.. 

2, ~- tk'fill n!~f?t~-~ )((}F'S ~re t~'H:!i't)~ty, th@ f,t~\\'*11-t'i ~·ttf~•@n~~ VOP is ~~b.~ci iJ d.~ t&:t1pt~1i _d~1J::lt}~ t:t;l §M 
OJ:i'.TMt EP/t~P. rs. ns,:.t iatll~ than tha1 ~f ij"e ~~~,/~cl ,;-~eoc':l?- z<'C9, :at~r,Mse, ihe bar:k,,1,wd ooe is cht:h--en. 

!r1 ki!il ~faci~l t~:li&~ \,:.,'·M:f'i d~~~d....:ff~-' -- i ~11d ~h'i': br'i"'·~'ii ~f-i£\r~tie!il VC.P ~-t<br19~ b §h~ !,.~~~-i:lM~ GO\\ §h~ 
rut~"'lt B.-\/DP ti:!R~ ilm i~",;kW~tl '/OP~ mf.@l~fiC~. 

W lh~ &~t~ d ·~ :i-illft~f\t .im~ ,'i:~~t)(~';. VOP~ l:1$'1;;..,. t~Wf,t:ttnt, ·~{~:'tit• ~~w i) th~: -tl..iil'H~IW VOP ffi~Y t'X;lt hJ\~ .l'!1 ¢.(,-, 

:~,§~Q! e~:gfVij}~:f°lt in tte; refl;::-r~~ VQf'. 'H~,ffQf~ in~ t~/;i- tv~ rn\'*l1X ,:;it t~ ~~f~~~ VCf.> \$. G@::'iil.::il~l&';eg 19 
:tt'i ~.._,~·. ·l, ·.··-~:»~- ·· ~-_·:i,; ~ ._....., . .;:··"·~~-t{t"-~~ i'-\,,;·-~ ··.; ~;:;.·· ., · ·. ,.,.J ~{'. ·· ~: \,,;,·.,_vf."~":.,·~··:. -.··1''-'"·ir- :,...• ·,.,,·· ··. \, ~·- .;=-:·;+ ~ ~ ::,.;;r:~,,( ·• -~,..·-;,,~\~:-.•:'·i :-,n~:l,h 11-i~ ~kl,; ·::Jt h'h~ ,cldf~~,i ,,,,.)!'"' . • ,,;.:,;J ~-~~~ ~l\'t u~.Jt'®~ '!\_,~ ,l't.~t ~~-i$p:m.~, t'\,;1fn~lr ~. !.,,,, f ,J,tl'l ~,'l!J· ,§ ,;.Of\~ il,,~. 

·• .i:;~1 rt1re ~· '!tie m~rnbef m !ine-~ {ie,$p..~<{e}t ~~J1:1m.f /$ $ffWJl!~r in the QUrrent VOF 1noo• in &li:a ret~ren~e VOP, 
th,1 htt1:tm1 {~'$ {m~)~cth.®4~' r19hMt!-:)$ct f..<,•,.\~1m,,} ~:~ 1ilt.1,iK.~11cl fi't~-n th~ ~1®-~,t~ \,•'C~ ~zx:h th~f t.;>th \i()P 
~~;e:§ ~:'O~ttJ\1. 

,. (~~ll ru~ Wt\'~¢ t'*--1:!tW~f ~1 i!n-t::,t (t.$,tt.~cti\.'~V t;,:iii-4~'ti'$} i~ \~t'1J~t in ti~ «*=f~t'il V()P t~'\"'l ~n lh¢ ~for~'\"1t:¢ \l()P. 
•:<x.,;. ;,,,,-,..,,..,.,, 1·:,l"" ('."'.""'.tl.:,;<.,''*i, '+>I'·.' "i:k>,~l~<i''1"~'•t ,~<·:;;!< ,,'.,.,,,l\ 1'<;; ""''';;,, .. ,,,J.></ .,,,.,. ""·"'<>·,., ·t.~:"="" . .,.,._ '''1""=''""'~ '1·fl· th""' ,,,A"'""'-""'''""' \,'/<,,;_"$ !J:-_"". ~~-w5.~,;,.,-.:,:,,:~ :i-~ <,._..,. :-·~\..v"-'l:f'~"'~~,:,~y-~ (-,.~'\~-~~. _c.:,;>;.,;,,,:- ..._ ... ,~.,.,~ .. ~M-.~- •s""-" (-('.',"~...-1r,; .... '(~8"'"''~ ~-x;,,. :--::-:..__~:,~~ -~.t,::~..;,_.::• ~ ...... ~-~~..:::--f'"''"~ v .:,;::::" .. !"¥~~;-~~-:,~~ ',! ~ .... T 

•3-~th ~ ooiri v1jp ,Ji1l®1 m~tt:A. ·· ·· ' 
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:2: .! t \J u I c_'.{ ll)'1}1 

111nn1 
210Ufl0 
}(}J!Jf!O 

1 1 l n 0 1 
l l n J 0 0 
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(!(!(}00 
onnoo 

0()00~)5\ 

Fi:g,m:~ 1..$ ·~ ~>::amp§e ohi:ze ·fittlfl!J behl.r~) cuiTI~:nf V09 l.md refer~t1ce VOP. 
Th~ n"!lrnoor~ n,~rn;s.~111 n~ cylW of oo,c.h •ba:b 

The: \ilG ~o o~oo,,;,4e: t~ e;wT"~'st bw.::1.J\•r,-e •l$ ~,wii~1ed a«:-l'!rnmii i~ tne \;~\.J.1;! cf i::K.~.,Ji-P$ :1;if t.~ ~..,,..;!m:~~t~ Im~ h 
~ refere,'1~ VOP. T:hls c~1,1.E:.:t-,;~\sitLil-"'d \/L:C: ts:-.~)E-s hc""t· ~,, B, i!rn:l S(GMC},\•'OPs ME gfoen lri T'i:ibls B-28. !fthe 
t}~ <:if !h~ hsb fa k~t'\~~*"@.fit ih):ln; H~ ti.!ffe-rit i=:i...1b !~ @~1 \1-<ifh ~n:t ~lrn~:,""!:·.;fi:..~~'1t} \,~iU~!:::. A ;;;JmA~r p-t~~e-dm~ ~ 
t~ffl~f;l ;;;;Ml: H1 ~ t;,,~ b (Jf!;JqM~, 'Wh¢~ f~ ri\:,;gt.1$tmtit4 ~ls h M~4. ~"1th a,;~lt;,.~$ ::::l .~$$- {~:.~qt'#)- F~ i~W'i 
li~i1~-.at~=i1t ~t:lt! tJ:µaq§.i@ tW .. W'5, fID K!H~i~~ <lii,"!t"t:-dii'!Q t.<f ~lMpi.-t"$~i:@tl 4:!t~ fa t~q~@d k:~· ~- Ci%1"@t1t ba:1). O§Mi'>':JOO 
h.tti:Tu-...~ .('$ .... <i!f.,tdhg ~t~f.$$ »'!rn ri~t~=&'!!iffi')I. ~:;:; li~i~d in 'r«1d~ f...::l t~~:1:::.zfalQ fer mt,,%:)r) r:t.)~"it':,,...%"1~~1km i:;:; &~~.{db,.~1 k) 
suhclM-is~ 7.5.:2.2., ru.d r:~ clooo:::fa,g in ~Mbciau:s..~ 75.2.:5 .. 

v··············································································································································1 

! boo t).,p~ fi.fu'ti~'n c~np-w.rnsitrllo.n ·c..AE• ~oofr1$J ~ 
\ -·. . ~ 

! ·'l ye-~ lK1 ~ 
~'''''''''''''''''''''''''''"' :-...,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,..._ :-...,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,~ 

i2 no no· ~ 
~ ·~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 

~ :1, l"I"' :~1::~t ~ ~- ~- ~~ ~ 

•5 

tfotkm \l!?-,~fo=r M ,o;;:hlllf<>is< (tiW'~) l§e u,~~1 fl~· nmti<:in 6~t"ft:.~~t1:~~ti<:ifii {Mr:} d' ~h.~p~. Th;;; '>tlllb .. ~ r::f MV~ ~~ t~~~m~tirn.ct~i 
M d~cdt@d h sl.bci~s:e 7.52.3.. IJn:f~~rfu:~f§d motbn =e1)rt1~ni.J&'}n i~ ;,spp!ki:.i; htw.:'t.v-er. Oi,':filiaMJ-e.{l MC, h~!f 
~,;f~;;p!e l\.~1C a~:U i1;,.~S NC ;ai:i:;, n.:.:-t t~:§fle:J ott .li~:#gei p:i~~ urre:s-is:lct~i HW~fcn =G-01:nt~'li:S<:i.H:m 15 c~:il~ o.vt on a 
t&.16 blo..'*- b~i$ :accatling to sub~~~ J,J,ZA, · 
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:jf ooh~WPB: ~ t\,f/Ds~~o &-& N,0 Ur,rlM~ ;y M'VDs!=~(:i &~ N{l Ut)4~re lh~n 'tt~e fficyl°}(,,,"! tX~H'Rl~n::}~W:;J ~~) ~'* Mk:@") ti:} 

be· ·~1e, dec.c4ed hfit\ a;nd no lltti}~r i:l~·oocing d ttte. bihi~ :n!K:'~S:1~ty t.1t.he.r~/:8~i. J~ de;.f;~omg: 1'::;, requ~·e<l. 

If b,il\....:)~e h,::ii~te~ tiwl: M\'D;.;l"'O, ,·h,::n n,'t,:::\,j; <lnd ~,vdl.l_f <Jr~ VLC ,.,fo,oo~ii:. F•:f i.:.t~;;.,::xtng i,wct~ ... )", ~h~ \/LC 
glva1 in Tat~ B,1'9 ~. U:E-:ed. the same lade i~ ti:'S&l imtlettitlin:;1 1nt,:fa~y, ti:Me;~ Nil', d~~tl~ \•-a!w~ cl' rrwds_J<: ts 
W:$., iJ mWS;.,..i ::;;,;:;, 0, the VLC giv~n. ~r, T~!e B<~'O ¢ l$-Wd ~m deo,.."'Oiti; rrwds_j'. It ~~ .. ):'1we· imli~-®$$ that 
~fVDs.=:=0, tl:N1 ooth lflll'®U< ~116 m\l\i%._Y '1t'€i ~~ 'h:i Z~!'tl. 

'fb~· ln$:.~~r '*'i~h.;.,w.:~ ~·i~r·~ m,/,\,n ~·¢,i;A-;;:."' MV~"{m'<'~\ .. ,;,,;iw"'·~ .. "fl i~ ~~~rrdrw-0 &'-"' t~"* ~Wf\ ii lli: p:~':x1'i~-t~4 ~,,,,;,:.~h:,n: 
v~~t,:x IMV'f.:"'-~ ~·iw• M\/0$ S:1' imvd\ .. }::.m\,i;l\.)'\ wrere MVti ·~ ~~efmine\.i ~~ f:t.il~g;;,,'$. 

MVP~ i'5 rkit~miiood by amslysfag Q.,"'S:·t~ih Cf!~~~~ mofu:n '>''eGtat-:5 of ~~a~ (M\'$} &':!cl rn,_'>'!.ioo ¥~ds:;~~ cf 00:~~t~d 
'WX(~f~ l>:\~k~ {MV) ~r~~ th'!;! MB >;).1t7~'$!'.,;-@drnf! 10' tl);.' ~ff.~~t t:i~t( They m~ \~~t;e\.t ~ffii ~mit$J ~!ii ~h-0',.<\'f! i~ 
Flg:$e;. 7,hl ·where ~~Vt, M\/2 <1;:,1d M'V3 ~~ ~\(llmdeo.:i up fo ir:i~9er \•:..~k~~ ki,«i~rl~ G lf it"'£; se!e:ct~1 te~:'trne bbi'.k is a 
:f0~ f}f~~i~~~ tn~-tW~~~'<, t~s ~AVt MV:;1 {¥. M'/J ~ft ~11(!f~~d tv ~',,~:f~f/!1:J i.l:'# h~'.) ~\'j r,1:';•:::i~k¥.1 V~;;:,\{.)t~ a~($ 
rmmd!m ~~\\,~~rzt ~~-,i, R:fg.,,wgirm lh~ '$'\RW~ Mv·i, ~ ¢:),~',.,,l;'n1i:oo t~ th.~t @ MS: w~~~i~~ ;;!rlf -r MV •$ 
o:~w,ii4itd t~lt,"' ~~1r1~ ~~. ~. Mt! Ptl$.:~1t&lr1t 4 M',f'Sc .. v4~-wt 1h# ,z~ MV\; ;lf~ ®:-:)U.~L ~i 'lt~\1~+s!ti~ MV!d. M\ls2, MV~J, 
M\tt, MV2 $l!~{i MV$ it) 1.%\i'~ ~ld~t. MV'Pi i~ {re!~t:fl'*~~ l)J ~.$.~ th~ ~kM ~!'1\::{)i,}t)~~Jt'.!~= MV 13\m @ ~fa)tx.i. ~f nt, 
~,dtiaw mctk<11 ,•tittto.'ifs. ls t1~rn1~'!:i, M\•?s = p,o). 

\ 

L~ .. , .. ~"lH·f~~i (f;~.~} 
~.:f:1.t.: 

~-------------~-~ \\f:.~.1;:1·r:~~:..-p-:)'J$$j~~;1g t~~~~:11~~ 

m~\,r~it<kd·; {H\tl f)) 

In the t,*~~ lh~1 \·,;.~i:.\"w:il~\ ... J~}~(}*'i~pe b ·~hln,~f(../W,ly' ,)i- '<'t>).\,S~~tr~tJ/Pe• ~-·,1~te~ ~,,V()P', MVP» b 
~-:ietes,Ti~i bf ,::cn:.~ideiSiQ th£: n:!>.:.:i'li,'}fl ;;a~fors rJf ~hap~ (1>.~lVs '.1, M\,~ and !'.f/g:J) roly. Th:e fo!fowing ~mtx-'.!:::!u~~~ 
~~;p§~'i §fa~, ct~fitiik\':1 {:<1 MVs !, MVs2., MV::c\:3, rAV1, MV2. llnt'l MVJ &'~ n1ort u~MliL 

Dtt~ th~~~ rtii:.1Rwi \~¢kf !)t~clk,'t,l' MV, i i =i J,:'t; 'i k ~~11i,~d f<.)l' ~.w.h bl~c':k k"l>~~l~i <i!f\'.'*-Wld ~h~ {;ii.m'~til h~b 
~~)~,)idi1,g to;; tiy~1:e ')."..{} (t.J :Th~~ ~~~fii,\ti~i:l; >)1's!t <.~~'§:.;t;s·i.:i:;;;.(,~'; ti:;~ ~i&!!:i<iMi'~~i'K:y ,A lht 1·"'-'ki:~1,<.:B MID. M\/i b ~I' ki lhti 
~r~'$;:mnctii)fl bb1.::k ,.,ecii:lf ~i •!onQ a~ ij ls• in a n0:,"'l{ran~rent tl::..~e~'"'e MB, 01rer,1<~,. t ts• rn:if ·OOf:Tied, Note th~t 
~fa sefeJ$n.c~ MB §s ou!!$kfu mie c@'tei"!i \/0.P ~r ,.;Jo'® ~ke\ it is tr~it$ti as i:ii W~:1c:;spa-$nt MS . 

.Oefinin:g ,c~1d:i$:tept~cr-on; i~ot:ri $J1\1Jpe momm ve-~rors: 

The ~rt#!:M.e rnotk'£1 vtctt)rf}f:l'Kllct@-s M\t~ Jf'@ dii:'Tu.~ hyth~ '.§har,e !T©tlon ve:iwn .@f rwlghhot{rir~ l~b !-oc...~t~d 
~.:.'O,Jfdir::g to:.J"'\~un:~ 7~-'~l { n. Tiie MV~,~r~ dciir:;i;d '*-{;>;.Jrdng Q 'f~bl~ ?4 
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'f.ijlof,~ 7-4 •• o~~mt~~1 Qf ra~m_ii~1tt $'hfi!Pil} rn(1th:m \'ITT~),r iir~.i\::tm~ MV~:1, Mi/~2, itUl(l hl\."$~l th,)tn §;h~w. 
motion ~kwi.fur P, 8, 3:nd S{GMCtAfO~, ~tethil'ltin~rlac~ mo~$ Me· ~mt i~cluded 

M\{)s '»» n i;w M\if.h !:;;{} 

§Nlb,Jrt~~ o. t. i5,0 

M\fa, for :f.!at:h ni~:r~~.tc~ -..hmM hi~k»i {~ ~h~>fi! Mo~k is 
16wt&} 

Thi;;: ri:;tr[lf;i\o'(,d ~hap{~ mn,iqn '-tfJr\1r of th,:;, ~;;;;d refortrn:;1:-1 MB ls 
t!~:2/ln~t--=..i ~t:S: ~1\/~\- r,:tt..~t~ th;.~ J~~·\:t~~ i:% ti~fit)(t~:=-: ~:td h:~":ft~~~ \~·~tki~ t:}~)~M 
it lM n,t::l)tl~i'@i.)h\d t!iM}j:W bilxt. i§, trntH~JJili\iitt 

s """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""~~~~~~~~~~~~~~~~~~~ 
~ . : . ~ J ~il§'<il5".i. ti.'it)wwrx,, :J + M'V~\ !(:; w::th<,il'i(~",i~ I 
I inti:~( btlti: .. 8'.$'})(} 4 i MV~;.· !s lW~W.~ik'*.W ~ 
~ : ~ 

r~¥ !n~~r itK:•$,~ b~b:$ (ki\JYf*~ == tJJ ,5 tw 6\ tm>l~:>n =t~~p~w~~m:kn-i 1~i (~rtfo4 t,u~ by ihwt·~ MV t~r:+::~;.:-11~wn~t){ 
~~"~-cling t~ th,t, MV~:;, 

Sp:,:~i:&:a:it:,,\ whEr: bab_Jype: :~ ;,qu;;;! ro G or t La .. for *e n..:~-.,wpdat!Ef n,,rd;,s, s d\,;;;pl:a.:::e<l bled,; af rn-xrn pixefa 1s 
cop,~<l frcm H:m birra.ry aj\µhai map of fo~ pr~vk,'{c::El/ t:fo'Cat.xl!Kl ! t.~ P-, t.tf· S(fu~1G)- \/C? ft."%· whkh v,:,--p_a.."l<l~cl is not 
eq11.1l to \L ~\'Men ~:e b.~ __ Jype ii e~iil ~o 5 fif 6 te, when int:f-r(;':.;E ~w.jin;;i l$ reqtiit'f.:t:l, &!en the pixels 
in:mse.;::Ji:at~'y bo::m:l!EHi\1,g ·we dspl:a:e:e:d blo~k (to ~ ~i\l,. ~·ig!i, rop aOO botl,'.:\fn / ~,€:: alS'D oopied fn.c<rn to,');, l'l:!O~t !'€~flt 

'l~H<l ref~~nQt VOP'~ t~~ .zid1n~4 kl: ~tilx:l~u~ a.:"l,$~ Mi~ry ~!Ph~ it'®fi ht,;)~ teni)l_1f~Q· ~l""~~ bkx*' i:;/ -m::dt 
~::.:d~ ~~ c~~ n~l,.ff~: 1,12} h lh~ ,lh~i-!~t;,d p~i\i<§,'1 h, ~~kb ~h~: l;:-Qtmdinj rec:ct<11n~l~\, m¢,1 th~~'* Jfi<'--d:S- ~~ 
i:!$~if't!~d t-0 t~ 'ftafl:'5pf!H::'=tl'f. 

,., t' me t~i$w~rd$ re*re'¥::e VUP ~. er,wty, tl'w: oon--e~rrp,\<' m1e tttin-,i&=d} ~ $~1&:t~ ~ t~ r1;;:-re}-e,,<:,t.~, V("JP for·~ 
Cl<fr\,(<ft:1 ®1-'VO P 

.. {f tictti r~t~·e1K~ vor$ ~re n,;;.m~~'n1~Wt tt~ t~\,~<an1 n#en~i--K~ \•'l'%"' /$ ~~~)"}ed if i$ t~rnp;,w~§ 1:Ji;lt~rll:,."* tiJ th~ 
ttffrnr,,1 t,<-'VOF !~ ~t fa.~~t 1ti~'1 lh&t cl a~ i}&t:kwartt fl§'@ffiltt;& VOP,. 0lhill\',,g~,. n~ b~\Wfltd Of)& ~j :1)'~5-'tY'l. 

Ii~ th~ tf,~~fat! l~:5-@t ;;>,<fl@t d~@ti _§."'-tW == l ~'"'ti ih@ ftif'.-i,isfd (~:fot'fil:sOO VOP oolii,~~ W 1M pi~Vit,U~ GOV', th@ 
currf.:!nt EV':/OP t,w;.e,~ thf-! bi~ck,vari.:i VOP. s~ i~fer:~r;e:e 

e~or~ 4ei;~ing thf-! P:Wl$.l=fY: .... ~ii1hn1'~~,....®ti$ f~\t b-ITTd:er Th"l'n~ti,1fi ii~~ ~t>P('.$l~'$~ L&J.$,2) n~i~ to tie: c~ro~i 
rut~~, rr §he scan_:ty;.~ fu;..\i is eq,tg! fo 0, fr,e hcirdere.i k:die ~'':l'.Ki."!ci bab and tl1€- ~V&'1ba\ oord€t-ed n1..ry,,inr! 
ct,~ttt)ttlt~1®:i! h~b 0000 ki 00 t!'~t~~\o~ {~ fot f'i'!&t:i'h< 1l"'~tt~t,(:i,~/h;:,.t'l'/:, If {~~1~r~~"-,§=>i::)<.,tc,;·j~Wji'.'~t,,~ f§' ·>t>~;,:;»1 tzy 0, 
tt~n ct:<tf'/. f~tlo is ci~rodt:~ !ti ®t-fnrt~~ fu~ $~Of®~ ,sw.1-,sarnp~d S;\6, ',s;,,rnc.'1 fro;. 16/mn,v ra:fa::ihy 16'WP-li rafu:l 

::,.!-,:\"' -.:IJ ~~". ~ ··. + .. .S·:-·l-,.f :. · .. ,,,i•·,;. ·t··l-c ... :,;.;;:"-',-Awc ·~:~ ;,,c·.~·~~l-.;,_;'.;.-,.:;.,,,;. -~ ··i<s,.'c;..,.1·,"-.; r,~,:,:;ei::-. ,,r,;rg~ ,, o,.i.~-ryg~_(,-Pfl'(.J]~i,e,_s,11~ii'li,~ :~ :!;!QM;i::, iP 1, t'wn a::, s.sE'"''-'=r ~'SS-UrnEs ,,,,a,.,;ue "'""'-' ,cs rm~ sui,sam:1c, s;<.,< 

ancl thus thi2: ~~~ is •a;impi/ lRxt® pi:,mfa;. Bio~uy_ad.i"ll:ne:~...:~~~ i~ t.h~'l'l 4~~~1~tfb'.\,' ;;i. emt~:i;t~tK~"$.*'d ;;,iritr~11eft~ 
~i*~t10el, $$i t:.:1!9w$. The, ~rmm=,:e'!l(! i;,~::i;aj1;;~- ~ f!mt/ in!t~liserl {~~ ni!x:lau£.=e 7.533} .. The pl~;es d the sub,. 
~-q1p~ ~b ¥i::: Gf!lX',4~1 in rn$:t~r lf~r ,t\t $-~~\ pjJ:!;!l, 

:l Uci~)J :th~ ~t~B~~~~ p=n:~h~-ibiMy ~,~iu~, tro ~1~:iiI l:l-ih of bl:n™")'....~ithts1e.tlc_ccdil are ~~~d try 1ne arilh-netc 
(;j~(~for k"> !J\\•\'.e t~ ~fy:J:~~:::l ~hti '*~kJe, 
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:if th@ ~n ''lt::.e ~e,\1 is ~ti:ual ti,.1 n, tht d~~~ed b.al;\ ls tan$1ootd .. llw.n :.J~i-~mf;'i!lnt is e~uliRi c,;it if tmnv mt!'! i~ 
dlffu$nHrom t,. ~$- ili:$tzjb«Hn $ibt:la.=W$$ 7.5.2.fi.3. Th~n t~ tii!?'~ oab §s copied tnm !M d~'\>"l:!'$:d s~'\$ map. 

).:1),ti.,:.~n:~1f.XrJ:p~1--x~~=~i1·d 

B.A.S 

t3 •c2 er 

fj~r~ 7..:ti(,\ - (:;s) Th~: IHTRA t~mplat~ {b} Th~ m1tiR. t!i1i1Tlfll<'ltt W11ff~ i;_ij l~ an~noo Will uw pit~I ID tlt 
t!~1;;(1d~t th-t: pt~~I ti:.~ ~d~d~d is mad,::~d witti ''?' 

ft.* lNJ'ER I~"'-Je1:/ 6A®:J .. 1:~1n~x#! r~dund:.,w~_:,)' !i *.~i:.:t:.:il~ti hy ~1$lrlij ph;.~i$ k::.:i:m lh~ b,~o:.~n~<.l 1N1fa..,'11 ,i_:;.,:_&':::)f~\J~t~d. 
BAB fd~h:f-ad tn Fi~tirr,: <'- '.~·::,·, ro makr--, W'" ..,,,...,_ l)f 1:h~ ':icr"itt<¥t s~~ifi~ltv a: Q bii: (;Of'!~~"-" {' "" \' ,., .. '.lt is h·1ilt a;;; ~ ~ ._X .._ :-it. • . .~· - ~. ·"ill..;. .; . ,,_ . t._. :~::.. . . ~"" N . .,. . •f"'""""• . . , ··,.. ~ No A. ~ ._ . :- ~)\.~ . .:.: ·-· .. ~~ ' -,, 

-. 1hli®1 b:liilding ti'><til~ttt,, i1:,"<)' plxtlt -eti~&~~ m~ tmi.i=Mtigi t~~>:1t1gfo tif §h~ t{ .. ~t~i'ii <;,,a=, w 1fl~ l~fi. 21M .ahiJ'.:~ =~ti' 
~~';§UffH:~d k, he ,rem (irsnsp~::iti. 

·• \i%~"<! lxifo:ti~ c.ont{i;;re., ar:;J p!Kfli~ out~icte foe ~'l;;,"'l:'.E si-f t!m cun~nt >o<id~o: ~:;c;;ro.'td b 1hw l0ft and ,ocm:v~ ar~ 
~~umed to. •ti~ :rer,.., qr;:;rnsp~::it} 

·• T~ t~rqph,ii~ m-l.ly wv~r pi~l:l> from BA[l:l,: ;',~kh ~Hw l.mkfKw,n 1:it o:."-@c,xing fa-m,'.. Udi;no,,'n) pi~~h ar~ "->-~lk::wd :iii!!< 

~re$i U in F~.ire7,·1,1, 
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Wh~f:) t~~dl11~ ~ BAB; pl_t<<:-;,;ls fo~n1 1;,~l~hbmMin9 BAS;~ s~li l~ t~d fo m~ke up §~. (!H)t~:i:t F~w b~lh lh~· JWsRA 
a,,"d lNTER ~s-es., a 2: plxehvWe bO'det at.10.11 th~ c~went JAB is ~'$'&! /i:here pt):els vahes. are k&:h\'fl, .ai deP1-'tiei:l 
it.'if(9l::S~ {,1 J. 

·····- '···.·. ·,····.· ··, ····, ····,·· 

.:,· •• ~-.C, ·~-·t.:···f·"'}··~{.:,.·}•.:}···f·.:·•!·•·.:.}•···+'"'·}····f'"··~'..:···i· '"'.~ .. , .. .:•·t"··-: 

.
·.·.".~~i.'_'_ ····t~--~···'·( .. -1 ~-)···,f ··t ~-.~-·~r., t"{·n f · ·i·''··i··n;: ... - '''t~·'· 

•. .. ~ • ) .• 1· ~· ~ ~ • •• \ ., ~ • 

. .. -~ . .. .. ; .: ;: ... :. ·: ~ .: ·.· ~ : . . : . ;· ·, :. - . 
'•' -:>' • ·<<·~•''- •'•i'•'I ,:· • ·<,·~ ,• ··<"'···< -._ ... , .,.~, .•~v: .,,,~). ;.•::;.•1 ··*"" <,\,·). ,•;::v1,•.;• •·. ,~;.·,·).• v< .;_, ., .. 

s ' -: 

., 
... , -~·-··· 

" I > ,• •, •, ,• ' •, 
•••~-,J ••·•~, , • .f. •. u ... , •. ,'.u ••'••-Ouaol.-•••'\..o .. '3;._.,a'.. -•ol\ao .. l • •• ._: •• - ,a.,o'.u • ......... " .. " .. ' . : ' .·, ·. ' . ,: · .. · . ·. " . 
.. }.~.J ..... .... ' ... :,. .u ·= .... l~ ·~· ·-~., ... ~ ... :,. ~- •: .,:,_ ... ~ .... ·:' .. •: 
~- :}~.:s~~~ .. ; ~ 

'• •'• ,,:,: :'- ,·.~ ·•· ,· " .. ~ "• .·._, ,: ·,·,:,:, ·•••· ... :.·,~ "• ,,, ,: Y, ,, ' ' ,: :, • •'•Y ,· '• .._-.~:,. •'• .._._. :, ,·,:,'" ,· ,·, •· ~ '• .·.:,, ,· Y• , ••. "=" ·~ '• 
~ 1 ': I :3 ~ ! : ! ::. :: i ::. ! : ~ 

•-t-n!• • •~·• ••t• -~~-~ ~ ... ••~••-:··--~-••J "'"t·"'~ -·~- •••!·•••~'• - •••j .. • • 
' .. ' ' . ,: . . . 

f'\--Wrt: r~H = S%'tt·det:eti $Aft A:: 101\~LfrtJ!O~:Ft S:: rOP,"tlMOfll. 
C:; TOP.J:fGHT..J!.OROEft Qi; Lf f<T".B~OER, E; S01'1'0NLLfiFT.J:l0RDEJt 

U: t~h:~ht ·w~'ikh 1iit~ ~t1!.:t1~\\.\'-i~ wh~,1 tfu~'(lldi~~ th~ t:t~n~ttl BAS 

!f ·t:iw ~~fa..i-3'. c..f co.rn·_n~fio i:s ncl ~qua! 1D '.1, a. 15ub,-.;::;mT:1µlingpro'w,j'l...~ fa fortfay apµlioo b th~ BAB b,:w,:fu~·s for b-~fo 
~ ,;:icJn~~t SAS f,!fiO m:e n-}r,i...~l,ri $•~'111~iru~u e:1:~s, 

(Ii TOP LEFT BORDER. ~"<hkh c,mt~rn., pi~~ls. ho.m ill~ EA.B b.ralt:x§ b th~ 1~1--1p~r-i~ft Qf th~ cuu~rl 8-,.::aj!} ~rn:l 
whoS' oon/$:lit~ cl 2 i~1~ m 2 pi:,,~'$ 

(Ii. TOP _BCS:RDEH, ,"<•hh:h oo.nt.~ins pix~!$ fri:ltTl the BAB lo.~t~ ~~v~ fa~ ct.!fflW:11 SAS i;af1d '-<-:!:h'kh oonsi:s=t~ cl 2: 
l~r~~- ti 't(~ l)t(~~ 

• T0f, _RR1HT_B0ROER c,,,,;l°&.'l::h tx:~'1i'£lifil-s ph.-els fo:~rn ~he BAB kRo..~t~i ta fue uppe,"',,right cl the ci.1f1ent BAB an;.,i 

\~·hic-i1 cottsiB:ts ·o1 2 I~~ .of· 2 p:i:t~§a; 

.- LE.fl BOfi:tHSR, 't.shk:h tc<i'i:fak~ p:b;:cls fuwti tM BAB io~®j 16 th~ ~ft of iht, ct.lHi.mt hAB ~tt.i Yiikh cbtir~tts bi 
2 w~;;m-s of ·rn ph:e~ · 

.- §01TCll\i1_LEPT _BDRD€R 'ii,'hith {;t,'fl~iflt. P*tl~ {K~fi th~ §!AB l~ootl tot~~ l~tK1f'rt-I~f'l: of!~ e;,lii"f@N B,~§ 

illf:¥:l 'NtiiCh t~Qf!:~i~~ t:f :2 !k~;ii cl 2 pi:<fi:i!§ 

l'h~ ·rOP,JEF1?~"~()Ht::,[R ;_:w~J TOP~J~K~HT~J~l()RtJH{ ;;:t'fl(;: ~cl ,;:l;b~r.,;1mp~,- ~fi..:: ~i~,;~ .::t~. fl)~v ~n:o Tht.t 
TQP f.!.t)R.DEH; ~<1rK~ Uff'f 6{)R:QER. ~r~ $l.itH,t.'i!n'ip!ei.:! ~uch ~s to obtain 2 lhe:1;. (ft, I6'/c,r11v,, .. r~tb p.±x~!s. ~M 2 
co!rnt;,1 ct H:fot1t1•,(J~tb tii~~., rn~~e;..;~l·y. · 

Th~ t~1b--it~1t1piit\;1 ~"'~t(h.~~) i~ 1>@1\in:1~t)d ,;i-n -~ !it1~t:~~~ hr Tv'fiJJCRDER., ~M ~ coiumn-00:s~ fur 
Lt.fT",t,ORDER. !r\w lt¥ .. J1 ~in~ (r~f!:if,t'lh~ty i;;dtwnn}, 1h~ fo,~t~-mo ~!!)c":!iith.m i; ~~~et!: f:nB HM lJB':'Jice-~lV~t 
cohJm,} (~ ~plit lntQ grc,qp~ of (:;tm:v_rathi ~.>:et,;. For ~ih grt'.Jup of ~:,h,e~, crie ~wxel i~ ;§~~::;::;dared in the sub, 
t~'1\t,®~ t,,gfl.1~r T~ v~k:l~ ~1 l~ ~i(~~ lr. th~ ~µi;>..~Nt.:ilt~ t.K.1f®.f !~ OPA:Qt!E %f f~!hx f:sQ!~ piAd~ s::!l~ OPAC{JE in 
the tiQtr~'$pi;wK~itfJ gK}~lp Othff\;,1i:e ttle' pt~#l % ''fR.AJ1$PA~fNT. 

The 2~2' B0TT0l-~_LEFf_}30RDER is filled by FB~k--ain~ di:l-'S',,"'i,,.,'.°i;l,>~s:, th~ ;;J: P;l~f~'n oordtr $.irrsp!;;::$ of i~ 
Lt.fl·",t,ORDER cijfltr ll~ dt,'.':<tNK~r,piifi& W ..\WW} 
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:-.,,{,,,J,,,,t,,,{,,,J,,,J._,,,J,,,J._. :~:::: r::: '.t .... :: .... t .. X ... :: .. 

•:•: j:•::j:: ••l•::•:~:::•t•: ··~::• :•!:: :! :: :~•.::f ::•.:~~::.:::t.:.:t~:•j•:::t:.:· .. 

::l:!:: i::*:l: J:t:!::t·:f ·j::~·:::t::l:::j:::}: :: 
••• , "'··~ ., .~~ .;o ·.·, -~ v, ~ ,·.~ ·.....:., .· x,. .· v 1,. ,. ~ ~ ,. ·.• :,· • ..,. i:""''·· ··':" .• •.·" ..... ,. "~ .... ~ "'"'' ·~···-~ .,., .... ·:,·~ .,. 

,•.•, .1 ..... .L .. .J .... •.·.~•.·; . .L., .. L ..... : ....... ~ ·.· J.,~.t. jn,,.~ .. ,,L~t.u L.Ji .... .. . 

B '.t-t:i~:t:t:'.rtit~;~~t~,i~tl:!"'t: .,. C 
d1~.• ~ ~.ju_J ~·•· ! •n ~ ul .. ~.! .. 1.~ ! ___ j _ _.:;•u. ! ~• ~ .. _ 1,~J •~ •••· 

:: ~ : ~ ; :· :: ; i ; : . ; : ~ ~ 
... , ·f····'·~-· ·····I·,.·.,;·•.-.. \-.·.··.{.•·.···/•··· -i ... ... i·· ···~''····I··.·.,~· ...... ;, ... ·.~., ...... -;·····.;.., ... · 

::t:l::t::t:t:t:t::!::t::j:::t:::::t:.l:•::l•::t:: 
... J ... t ... : .. J ... L . . L ... L J .. L.1 ..... : ..... ... : .. . L ... L. .L. 

:: ,: : ~ S :· • .; ) S : S ; I ' 

:'>.."-~"-"-"-~"-"-"-..... "-"-"---i-."-"-"-i"-"-"-~"-"-..;.. .................... .;... .......... --t--............... i ........................................ ..:.. .................... i ................................... --i.,,,,t'--,,~ :'>.."-~ 

,: •: I • I :- • • • I I • I ! ' • 

t,",i..",.i,..",.J..""l""~"'>l""l",.J..""l"" .... ""\.""l"",i,..",.J..""l"'"' 

D 
f~~lre 7~t:? = Bordered mo-tiillncmupen~,t~ci BA8L A: TOP_SOROER, B: lEFfJBOROER, C: 

~iGH'fw;QRO£R. ~: SO'fiOMw80ROi~ 

\Vren ~~~1:v . ..r~t~ i:t:i difrn'~'1t. tr~rn 1, \i..'f}<%~mptin.g= i$ c-~r~ O!J:1 for the a~B, rM~ i~ m~~tt;@t~ ti H~~:e 7-, 13 'Nt~r-e 
''Ct in hi~ t~m""' k. ih>1 t~~~-,.i ri>:~ .;)t1d "i" fo;; th>1 ~~~·p,i.Th~ pl~~, 't'o t.¢1t~t,-Ml~ tM v~,h~ m' th~ i~1$}~~i~M,;i pi>::~\ 
~ tu~· :ttx~k>:t ~rtirr, the n$~~l"(:ii'ln~ pi:);i::b b tkit t:~kw!~te,,t f,:)$ it~ µk~l v~b~ tut(i!~kws_ t\~ \iaki~ 1:,i ·tt iz; K©ed 
f~' ~ tf,§Jl~mnt p.iK~. ;:100 ·r 1t!t' m-1 ~~"'<:00 PlX&. TM V.'~Ll®$ ct ttw. iflfu(;,t..i~d p!;~®IB: ~F\ i=1,2/].4., [If ;f):t's',W1 lfl 
fl@.*':1 l-M) ~1. ~!"i b~ d~t@·mit.'ffe;t hy th$ fotp;,s.·,~ ~ll~'i~;~r 
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7, . .S:. 8-, 9,!\ {, H, 10, t !\ ~l, 'H( t\. ·HJ, "10, lt 

~, ~~. §, a,$, e, a,), T,. ro. 10, 9, a, t, R 10, 

!\ @, \'$, @,1:L 7, ff., Hr ~l, 7, '.:;\ 1(:<, (i}, ·H),. Ht n, 
J, S. ~,, t_\ H, (, 1*. H), ~. 7, a, W, (.\ H\ 1tl, 1 t, 

!\ 9, @, H\ 9, H.\ Ht rt $1. t(\ HJ, rt, ii), t 1, -~ t ·11, 

9, 'Hl ·H), ·H, Hf, H, "i"t il, ·ill, t\ lt i2, il t2, t:t \3}; 

TC:1P: _JEFT _ BllRDEPt TO?:_ R\i3HfjBORCER. sub.~%'irniled TOP , .. J.lt'"1ROER ~nd 8t..i'--'8~1'.ipl:eil LEFT,J30RD8~ 
~cnooct i~ tr'e prnv101J$ ~;.roclifti?§€ am IJ~~J. n,e o!her ~lx-e!t ot.~£¥ .. 111 lt%i ~fo&i ;m'tJ: e~~ndoo tr(in-1 the ~l1lei"'l1:it'i/.it 
ph~lo; tns.ke ~Ii? BAB .a,; shnwn,r::, fq;u~ 1,H. 

!~1 tht11 ,~~ that @rw,J;a:l]ia !i ~. &:i~ i::''.rt~tt;111l~litlrt g t~t)t~iiM:d h·Aoo. Too ~ta%'~ t:iw1f0r,,~-:;.i bard~'§; ,& 4:~4 ElAB &'"® 
us-ed fur fue !~ierpora:fon froo1 .,t'"',~ t{;; &~8,, and k:p,bord~· ·~·a%~,:,w.ie~y i~ft.br:;rder) fer lhe ir1t~"1X1lat'\Jn f:n:m, axa fu 
Hh:16 i:!f'@ :up-,~~,idoo f~:,:;~11 tlw AMli RAB tt.'p-bon.for {rn~~~~fo'.ti!l'.ef !dt-bon.:!~'f) hi simplti!, n,,1)~titit."ll:~. 

Vii'l'®n th~ BAB i~ ,tit) ti-w i~fil {~i)di't:ot k¢) brn·d-w d Vt:."lf:' .. ~ tiotrl~i't 6iltsiM \/OP ai'~ ~t 16 ;!®:fo -~-.;Mti@, n-w 
l,pi~ri-,wlitg "!W~t t)~~ll ~t:,.t ui~ p<i~.cl .._,,,~ki~t i::,1Jt~lJ~ t::if tl-w eti(ru~t vi.;!¢._~ t~~*@t 

···.· ,::.:··.::~:: 
•.•: ~\~! ;~~ .. ~~ *t~\{~t\t~f 

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2256 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



0 

0 
Kit1) 

l.(l:i').J 

0 

0 

0 
;~f\i) 

0 
JJ)}) 

0 

x F} 

0 

0 
t~((fi~~ 

0 
in.::::::> 

0 

q 
R(C'i) 

t?:):-i.s 
0 

0 

Q 

0 
J(('.,;) 

0 

F+X: 
0 

~{'.'~~) 

0 

0 
]C?J 

0 

0 

0 
UC~) 

0 

0 
H{O)'.! 

{~~:r~J 
0 

0 
H:i:C·1) 

If b..1t\J:iP~ i!!. ··$' {"l:f f? {too T~bl~ 1-1). dt}>.:;,,n~,~'l'lf§:tt'@ :t'.1f ~~- ~'r't.:llk:n ~t'"rlf."~m::..~1~t b~h i~ n<\\'~iM fo-r {:.~icl::::i.i(~l~ th~ 
n hit oon!~,,;t ii lh~ l'.:a-se t'1ai: ccnv_r.afo i:& ncl 1. Tht mB:iffa1n ~rnnpei'1:c~wd ~ of ~i~ lRd:fl pi:<'l~Ls ~ down 
~rwioo to b® at 1ii~ '.Hj/ti:w'M ___ r:ati1:J by titlh::a,1'():1tfo ~i~!~ by U:~ kilb\'dt°lti= n:.i!@:;'. 

!t !J'1~ a'.~'~rn!d~ of p.i~~l va\w~~ in .2 D'.;<' 2 ~1i):fill b!m:dz i5 filt::p.ml ki ,;:;~ !F~al~~ than 12:7 .. 5 th~ it:q~) '!.;a!u~ ui !fa~ 
oo,~,tt~,at1w~tl t~h i~ ~1 M 1.fo mh®'\/.<i$@ lt £ ~f 1D o. 

:If tte; al£!~e ¢ p.,~--el ";a!wi;$ h 4 by 4 pl;.:e:l bbct $ =Equ~ to M great-1!:r than 1 i.1.$ U1,e pilt:el ~·~tus- of ttie 
d.G">;.,n~~11p~&i bi:!b is se1 ~ Zlti cAf.erw"i~e it is ;;l;!t to 0 
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... V $.l--t.1it fo~ ~~t)! ttiji~t~r ():,,'n1ktk~ th~ v~ktt· <i..tf ti'le ~'it'.i}$1:t~ki ,;:::-;:~ie: \/ i~ ~\,,,~/$ k~t~r th~\ gf ~(f®t t) l- f,itKl 
:filri~l~r lhaft L +R. 

fa) t1t&,~· to ~vt,!ti s:1.ait1 oo® ®!tH.~tiot\ 1'$ ~~ tktfoo lt't(>;)tb1:z h-it~lnt'sWl ~'fh~n~v~r lheH @''t {,;.,,.-,.:, m,,inr ~~~~~iw;,,; 
tYt. ~f §h~ fo~:t MAX,wH[Ji,DlN(; f:;i§..-; ~~ ff~, thm'i .l,l ·1 i~ W:m"·smi~d,ifoot il1$ Mli,)::_J-E,ti,t]NBAh G. ff MA:i\ __ MlDDL!: 
or mere l}:s £ms s~nt ::=:u."l::~ss-i~~ly ai '.1 •is i~~rfod aft®· ~ MA.>:JM!ODLE,;fr, G. f th~ num:bi:.,"§' ¢ !,'Elill1t9 [J$ l$ i<;!:tg~t 
tl~i'i MAK .. TRAlUNG, 1tw,"l Ji 1 It ~~~!'lOOll (>;) 1h~ ~1t~~iti:. Th~ ~iXH~.t '>\l"I;;,!! ~Ot,'$~':o'f ~Hp ~~s . .;)no;?,o:i!d~'l f'~ \•:ih~n 
rea>.iihg d~t:I into '!he- V ~Egisfer (S·ef.! ~ub::::.!m:.~~~ 15 .. 3. 3 snf7.'5. :t5}. 

\\'~n ci~:-001:ng ~ :iiymbot !tre P1'l)hal:lil~y pQ of ~· -:zr iiyr.:-•t~ fa r-~~,,i~<:i ~~~~'<l~~ t> ~ti:~ ~·d$-*t. ~~*'ii:::-~.;:4: in 

~l4!x::l~·ui~ 7.~l2.$.i.t ~n¢ uih'*lJ TJ/;;l,e B,%t i;:-O l~~~'$ ii= ,1fH*tb:ed-p:1lnt rn;imMr r~pr~iW'.fitk:m, Shce !he d~~"OOri$. 
l:Jn;~ry, ~h~ pml~&jfiy oft~ '1' i'irnbcl l~, ~ntd h~ l1i!;', t Fr~~\U$ the pt:<ibatimt ot me \Y wrnt:::ot, te. p 1 ,;;: 1,p{l 

Th1; i1:;:~t pr.i_>boo%i ~.yrnt:;;~ tPS 1'$ <:.l~trwd ij$ tr*' iyrnlx.J ~4th lhe b•"i$t proo.;.itiH1y ff t~fu p§'O~biHles ~re e~u;s1i 
b fh:B:llCO). thf: ''O' '.'?f1:W>-i ~ r,:m$t~~ to •bf;· the Je;,~,~t prt,c.~a:ti!e 

Th~ nl1'1t.l:~ l'LP5. ~§~"'t:~att!ld '~'i!t1~ ll'w LPS m,:,iy ~lm;::dy M cornp,;i@d .<)$ R"ptP.S r~ H;, mo~;t $.~@ik~~ bits~:§' 
r~-~i~wr§\1~U,'H'W:ihlpiifu1 b}' 111~ 16blii:'StlfptP:$ ~tl t6tair, 1h1'l :32:b:it tl..PSm~rnh~r. 
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Aft:~ f'Je ff\~,. }-i~f?.~l<ll h&~ t:w&1 G_Wt1~'l·~~1. ~h~ r1w~,._, r~f~~ R rnt~M tie $m~ler ttt,·~n QUARTER :!f t{J, ~~· 
f!;::Jt:1,)ah~t~~ is tar~ mt, .~. de.s;wit;;ed ':>e!O"''· 

'I> !f th1:, lnt~".<l&1'! [L,L+R} :~ ·,#~Thti [H4LF, n thei~ter.-fli i~ ~ca:'ied ti) [21~.Arlf\LF\2{U{~F)f2R). \ti~ ~<t-~led t~ 2('/~ 
H,<\.{...f\ 

Afrer ~- !~~ iymb~ ha~ ~n \~~~d, ioo1lon;lli :b~- f'h"*';;;l t-0 be "·t-Q1iumetf. They w~~ !n'tro,..1!\J~ea by the 
~"'l~l'.~~r 10 Ju::w;mt~~ d~~xfaihlMy. 

In g,~r~ .. ~~l ] f-;.lr.l.n...-w Mi neea to be riM:a f:"k,\":'e\'ef, in ~~~ c~u,es, on<\r f':.·in bl~ ~ej to ~, reid, The5e, 'l:'~~~-$ are 
;$.f~b:r: 

.Aft~r tt'®~~ :aili:'.!ititiMl bt$ M;,;~ b0011 rt~<t :12 !:M~ 1nan oo ·um~at.r, Ltic ~ut th@ cm1:®>t'it of regt:®>r 'a/ t,~:ci,; ltib;:) m@ 
~t tiutt~. 

\Nh@'i ~p:<iti~,i $;;'.:~t~hihty he &K~)®d (~1:'*l~Hty }~ s~t &.-. ·1 ~nd hier~r~'ly_Jyµe l$ ~ to :}} w~fu ecriil'wini::-ern~ntfyµ.-& ;:::;;;;; 
O l:<r wtiEn :spa~/ s~a~rnty is 1a:rmb~rl "-',<i~h ~"'trgr1~~n~11U'.'1'.P~ """""' ·1 ~JKi ',.§:§~J~(:!St~~ """ O; ~-~4i::1tih ~,~pe 
ctc-cd~'@ ~\"Ot.''~'115 t~ t.i~~d &'r :&,stool~ of blnwy :1.h:4~. 

If :;::pati~ M~~iMy !>!: c@{'filIDJ@<l, tm~ •.• Prt...:~tici~ I$ !;:-@t t<l ·1 ~rid ~t1h=ll~~m~,t=tn:,~ i!S ~« to 1, tM S:l';!~W ~&'.!-·-~(t~Zlhi~· 
cie.%'<fa°t1 pr~ic.e$ ~ jPl,.~ied fn-r tin~ry ~~~pe ~w er.1h~1ncf.,:,'1:>ei1t 1~/~'f, ln fuh~ Ci1Sfr, f:he bik:i,--,,,ln9r1...ifum a~-e ~'1il'l!cl fur 
~n~m;:€rrie1t i~}'ef. 

1. ln P\ld\ Jrne:r "'hap;; cGding $hcu!d b~ <:;kln"E -i.*i ~LWre ct ~o •. !~$1:ed MS h fru ref¥i=~ \/()P {kr~-.~r lay.er} 
i ~ "i::)t,i:i~!.¢';. 

2. In s.vi:w,. fbfW\i!Hf r:ef.erefk;~ \/OP, rno::t !!"~~"'>""ll!~ d~oo$i f'~{in'1:';mpt' \/OP ti th~ S-$f'n€ [a.y!?r, t's a!wE{~'S 
,s,~l~-c~i ;;;..,,. t'€#!s<r,;?;:'1l:0e VOP of ~':!;at,'\<? coo,,filng. 
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Wnei, spallaJ ~~~bilifl }~ e:n~!e;d :an;! er:h~"'lt:em~~:...'tt:$ 1~ s:i$!: ~o o, lt tlw $rhame~"'lt i$'.!i$', t~ J~··\v:aro. 
~~dldit,~ in i: .. :>Js:.),0 ~ncl th~ bsi.>t.k.~wi'rl =r:r.,,.,::h~krn ih B~\tQP ~t@ t~~cl= :M the ,;p,._:~fa~! ~~ktk:o:,"'i 1:ti that r::,~t); ~­
~hip~ !nf,,::rrn~k1t1 •~ ctxle-d by se3n in~&1e;)~~in~ (SO ~~sS\'l m~th,~t Ftr w ft)fNI.t.td prdkl~"'! in 5,.-.VOP a ,rnc1fon 
Q,;.\'.1'li!J¢:fl2i,§t~d ~'t:::!ltK@l pr~d~~lfon fa m,»,;k: f:n:~\'l. ~h@ r~fu1~riQ¢ 'lt)P ii~ th¢ ~ti:':.~n%'~n-m1t l<i')'Wt, ~n th,~J G~~-e fut:: 
sra~ inftrrna,~n is; o00l$$cl by lh$ CAE m~lhoo s$ t!k:~ i:"\ 1::i;..~~ !:ay~r e*~t that the shape mctio.n \1~10.:s ~~ 
t~i.aimd from Wro~ cl th~ C.'}i/,;jca~iJ ooo fa 1tre !1%-:-.;~r h'!J~f. Motfon v~~:lt~ ;)n1 $.ta..1pao:.)ili-1g tm.w~l~fl~'t)re) M 
fa'ikis:-::~t~.1 hsi!hin -!!t~- },1:,'<~r l..'J:·:,rBr m* u~i fr:\r de,".'D&n~ fh.~-Bt:ih;1t:ii':fil'l:1:f.i1t.{ ll"lJEr h:.>ih 

,;xi-lh~l(~~ti4J\mX 
= miti { r:ma~ ( D, t~'l'~t1t_MBX'!£!'i-a1P~.J~(--~1t'!Wlln1;t_Jac1f!f ___ m}~)~~;J~~·--·,sampH~g_J~ttt_Jl L 

Nrn'f\M®XLt1;,,,.,"*r- ·1 ); 

tclk.it:.at.w, __ ME't' 
~ rnfu:, m~x~ Q ~"W:nt_MBY~shape_ \'&K_,,mt~t.'.:--g_~tDr_n'ifshap3'.vEr_,wm1plir::g_fa~tor_n }, 

Nun~MBYlb\<;-'@f-1 '.i; 

r\w ih~ ":i.*f-erit l'iAIB ~::>:i:-,~~:l:kit) i.~w~titJ«t8>t i:~n·eJ1()lt!YJ. th~ let-~ti:::m ~* s::.cil~~~~ t~b ir, W@ ~w1~r1\:«\J~t(!t' !i 
i:t~f'©t~ ~ fc(il!~~re,;1J;.~1SX, ~ok:~i:~~e¢ .. MSY1, ,:-;:~irrerit},1$X., ~;,rr~nL\'fflN. 00Hoo?t~i .. M$.K-~1d Nl\9;;:~~i ___ MiW 
~1t~ Um M~-i.mit ~~(it::~-..:.iii:itbn§; h.~Jw\M~;(Lti;;,~mi ~tid f>ti.id.t{'tLti'w'@:~' ~:.:;in.;:it$1~~ ru~rrt':l.~itlf t-riktohkxik~ tn th·:dt:s:,,,~, 
l,,1rer VOP ~n =h-~it,ml~l &'l~ 'l~!t:."-;::,c:;,~ tlt.$.:.fkir)$, f~~-tiiv~ly . 

.A rrn:,~o,"':!. ,t:c-rn~'Msill.~d t~":!n*''t:.\::a! ;~ool,;;h:::~n ls t'l'lad!ll, from t'le r~f~rnr~~ VCP t~ th~ ~tl~';(;~!'ni:::'ft§ raym·. !h &:lditk.wi, 
~ $,r;:t~ti~l ~~fion i~ kl~ fr~"'T: 1h$ 1tJNer re'fen,\~~ $)~ ~o,:.:id-~d \/(JP. The,~ p-$:ikik1rm ~n;:: :c,,,l;!leore-j 
i111:fa,folt..~ii or ~,:,rnbi~"-d to fon11 ths ilCTh.I~l ~~ldion. 

F1'r en~~~~11 i~"er e:,~~ie',g;\~·,_;):xlrni;i, t~ r~fer:enreJij4~· VOP ~"".~uld ~ !ilP''~~ITiPi~i ~~. t~ ~~mwln11 r~tl(}, 
1,-~::Mi,~ i~ i~dt!;;:Wd in tt~ 'J()t. 1ft)hK. §r1 \:'OL !:i-~nt~l kw ~nh:<l.tX~~mw1~ l~y:~r, lh~"\~ m·~ 11::i-1$· fo~,Id~ frw ~ ~.;p--~~~1pkey 
r;:_~tk), i .. e.,. $h~'>ej1<::s(}•~t~irik~J~t)(J\ ~h~Pt-,J~¥~,;~;wtplingJ~t,.'~(}~1,. ~.h~r~~,:~,e~\)i~mt)!in~.J~~'1~'"P ~nJ 
~Mip~ __ \~tt___~-.;1µt'i-1;'1J~tu(jt. 

O:o,~'111 ~mp.mn,-g 
Fs::r th-e fillmplf!ig r~te, b.-etow S>implJr1,g trs:::~~"£ rn. &;:lc~tfrd tr b::ith b:nmni.t ~n~ v'e~tica dh'OCfa:Jn~--
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u~~mp.llt:ig 

l)t..~'i~fH,':'"~"il:1~~,k_xl 

J::<h;~ 

ft* th~ ~~n1t:iiin~ r~~' h*i"'.:'"-'-" ~~riplh'.\g t:T\itx\~$~ i:~ ~:'.bpt~i fa~ ~:i-0fa hi-.':t~;;nt~.:lind ,,-~wtilli..~ -ciit-oo~n."'. 

)\ L.it:~~=\t·'t1J :?>~~=~i;p~k~.g 

[ [r:~~:fr f~1::Ut'2 ] ···········,,.~':, . · · ~'"~~~::::::"~ 
. ::,.,,,,,,,,,,,,,,,,,,,,,,,,,,,,~ 

ft( & cf!~~ lmt fi"® Mtt1p;tng r:a!io t! t:'2 far oolil ~m~~"lt& Jnti vt:Y1fo~l tlin,.wtt..~l t~ ~fawl w'&!u~ m th~ i:O\',,tN !a':,'~f 
}~. l-\~)t~wmimi l\'Jo 2::<.1 fitit ki lh~ t@'¢1'1t ,~1:y~t ~Y #~ folfo.<s-~fr1~ n~Ihttj~; 

lM bir\~f'l '.i\;;t.h .. ~ m;ey.S'! -L,ms: li-h~l-',(~J in th~ ~th*!'l~~tWri~ i~\l~"' it;, "--lt)~~l'~"rpt<!>cl. et f~~~!cV'l ,f,.';f .~~ p\l:>!.':!!>fo· ,~f i~&· 
~"11a~ t,,~"~,b:~?tl in ~ kw;,~r layer ao:iQrl.ling to, the f~kwm£ f~"lu!a: 

f:~, ..... ~~J2 y~ +/t2 -~·t·f/J = (~L~\Jfr~l, f\f~i) .. 1 J 
kt flgur'3i 1-i 1hi. ~poo~ pm.<..ifclfui~ ~f o~ BAB i~ ~ho·1,,n t~~- ~~m~•'f>1L :t) th~ ~==)t>.:~l":{i~n~~rit t~y~· ttw pi}~1 Vaik~l_;\ 
t,,,t,'..<>.,,i(2:Jt+ 't[2,·r* 1 1$ ah~.;ay,s s.~~ "~"th t~ ro·re-~···undfog p,1x-e! va!im: ~"'"''*L\,t[xd in ·~ k:i;,\'et !ayer. 
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It, ~lw ~~~ cl ~'tlilr:':&Y '*~~ \lOP.~, tl~ ~,;~~ &1© !~i::.attr~ tih~r1-;e fuwn fa't1~ k:i- fa=tl{;; h-, (}t'>~~, w ~~,.}re'~ 
R)tfrratkti ot t'W' $~l~l p-wdit:lron, lt !~ r-i~'(;iili!i~Y t<,-, ~tli) m~ kx--a1kt'i ti' m~ rnes~ft1,l~d \lOPs Ji §h1 ati101ut~ 
t:t>tif&n~t1t sv$t-M:;'L -;.,-,tt) htXittitit~(Jrit; _1p~i;)! r~t ~w1d ',np, i~~~tk~ ntt ~nl:ifa,il r,M ki l~ i'~'S.<fliig':i~ r®'f~t@ht:@ 
l~'f&if !aihc!t1!d ~ ~inc~rli.i:nt 'N~th thoiis iri'the !,mh~f'lC,,'n~ft1 !a,:rir. H~"i:C; afiEf ih1::, po~ifun ~ th&, ~ti,:xi refi,;,ronoo ·Of 
ti'® r-~fo%~'lt~ wy.~r i:s 1ca11i:t tiy "_ ~~'i'i'iffii'aj_J~ttlf_J'lf"_s,~tt$~htU~k1t__ri't lh~ rosari'lt._iw t~forttrul'§ \'"DP &"'i~ld 
he rek~:ared bt refere'K>i~0 the off-'i,et v~lie~ that are the dffEr-eti~e~ het#&,n ihe P,.'1.~iti~~ of !he sp~ti~l 
ref.er~me-s ilf 1'<',~ VOPB< i:n too !1-w~~"'l't~ and t!w \i~~~l dfe~fu:rt 

rnn.<:~ tht1, sh,lti~ me:Ntin •itd:t::{1.- ~1r1d ih~ slt1r:~, l}~xi-~~ 0 ti® rnfot~tt)'$ l~j\~f ~f~ ~~ ~';:~§t'Md tt':ll' ~'§ >:lt:-lH&': m'\~1'~ 
i:::-.,"<ding in th~ ~rn~~cwn>'.fu~t !~r~ h~-. 1h~ JJab ty~ ma~"lx im,d !h-e m-0tion v~~tor ;mm,'( :W$ ~*'l>~Tlpl~d by f%,~MiurL 
!i1 t~:!.-~ of 1M it1utoi'i '<'~j'kl§ maw:,, ~tfl ti:lfn~~tfa a"'~ ~;:.:~~db~' tM :!i.~h'lp"'li~ t~tk~ tsti lxith d}r~dt1,"l~-

A m~';\-,'1 o~~t~~'$:i~i ~l.:!n1por,,iJ r,-reiR:::ti.m ,~ n1:~,df, fa')1t 1~ R!~r~nce 'lt)P' ir:: th~ %!n,'1i:'lf:'i~rrn~nt \;i!:,r--er. for 
pr:t,:'l~til'1l .~. b<'ll:\ th~, ttrot~~r. \'~t~1: .~f thl;l ool!t}t:>.~w4 lt.m i!'!l the io·w'* 1a\<m ~ ~,- Srih~nc~~~t. 1~~<$r $hspe 
n1<~bn "'~~Klf (nw:X, ;,1,-NY) (._~~.n ~ ,i~~d ~;t- !\l{~~lto~ lh#' fov,-e,' h\l}~- $:'~P'=l rl'1*:t~icn \'61:i'R"'.<f [rrN::.;L,r;,v,~r; rnv'YL')':::fe!f .. Tr>1< 
t<:::.~fo':{l ~!hlRi l~ *t fo~·W,t-

Each tab bebf11}~ b et"W:? d' fm1r fy:p,e-~ gh.•eTi in Table \tl ~ 2:@. This ,;::mh,J?.£lt,jyp~ falcl h:Jfo;,:,J~--;;sm {W{Xl~n@ {if 

flrlkv ~ha~ in:fufmafa:m d ~rth:W:{:~ment \;,yer1k F~r P.-\:''DP tl:din-1 my O arm 1 of~$ ~!'lMJ:;altJt~ ~t$ a'llO'<'i>\$tlt 
r\Jr 5,'VCH,, tx:t,;:J/n~ '$l~l~nr!l:!, ~li :t:rt' }ire ftR.-r mti:i:l~$. ~-~ t~k:v,,~i:t · · ·-· ··· 
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VVh~1 th@ ~l,t~=t§tUyn~ "'~ % , t~ ~tt ~i pr~(1t~i bi tt:.s~nr1l~lQ WQ'm ti~ z:t1lk::ie~i;,1 b~:-':t'.ik ir$ tfifi k)"">~f =r~~llru:":.fi 
lllytr ~rci fa <l$t."-<~ie;d by btr~1TJ)tle Ctifi l~$~ 1_:.,:1:1 £~fl k1ttde~\'in,gtSr), 

The ~tw1.b~ .. tw~ "'~ n rn~.f§ns that lte -!:!ff{:rrtt too prfflk:1frd t~b lutri th:e='tw,:t1· m\;r-en~e ).ly-:er is it~$ th®n_tte 
ltH'!$:,~ci:k Th,i::; p~bt$d b~ is ~1~1e:."'l bi =u~mphg he co!!,tmat~ D.l$.;ii: ~1 fte !!:::1;~~r r~fei"$~"$ !a-}-er., Toe 
sp._~=t,.~I tt~-rlitt:i~{1 m~~~i in 1.54.4 t:ot fo1~af r~~Mt,'i rn~tm:4 e..~, t~ ti!,l~d for tie HM;;:iir,1tJirrJ. 't1~ tt~~~t! 
tmb!i§ u~ed J!Si ttie .i::;1.,1T~':'/ b.~b. · 

For ~nh_ ba.\.J~1)e;:;;:;;2 ;in-cl enhJ)~b.J)·pe;:;;;,,J, ro rrnoon \i'®~:tor !t :rei::~iecl fot fiw t@!'f1p©,~l ~'<i'edk,tiori c,f 
enhanci:rner,.t i1$ner tab. T~ rrn,ton %-act:.."'"f of fae Ci3lloc.atect= bkl0:~ in the, 1tt;,~1~t rl!':ere:11W !~f,•W. can -~ t...1iU!ad. . . . . . '". ... . . . . . . ' . . ·, ·, ' . . ~ . ' . 

f?~q1 r:<'.'?'1,.rirn~nl: d $i"'< ,~~"tr::r ~~~ ~~~ii ~v t,..,,,') rm- r~t'""'~M,ma. i:r !f:hi::s ~lr::o:~t~i b~h in ~h.~ b.,\;~~r rn~~,,,~ 
!s1y~r •i:s intr:~ coding ~1,01.fu,, too va~~ af fo~ rm:ti~~ '.•~ct-er i,,. oot k~ u,ro, If ~rih_~_iyp'"' ls d~ood~ as ~b"::ttir 
M)l~}XX)~tY, ttre:n ifa~ error d ttie pr~\to:.~re<:J b-~ fr,;:;f¥1 tie i~--evk)'l~ vor m. ie~~ ti~n ~'le tnr€'~toli::l. A.m:r lhe 
Pf$:-ii\;f~d b.'<IP ~ u~d ~$ tlse P¥r~t l:..~.. !f l;;)'\:fl_bij~~Jypi:; i~ ~";>..1~ ~~ "lnt~r i:).)DEO", the -~~·~"lt ~~ i~ 
®,t-t.j;.i~d h;,> 0.:t~r-CA~ ,,:.,111,rh ~i jj~td kt 11t::-r1--::.~e..~!~bi~~~t:i~ ~totiin~ 

k1 ti-rd~;- k;. d~::::(id,t ih~= b~':i ittm'!., th,~ a1kx:.i1t®d b..<¥b ~>f fht k1:'#& !~1}@r 1$ ~ht'l ~t;,~·"niwd ~"H~~f m1 th~ kJ\-<,,tit !"1V~i:' 
,001.;; {yf)~, t~ f~0~·,·#~ VLC t~b!~, ii ~'$~1 fi..'f dm:~iir~ th¢ tt¥M_j:i~b:"'~lP~ ifoht F«- t},.\l()P d~~~{fat/ frt 
~'!h~itGfilrrlfil!'lt ~i~'*' @r1hJ,~~t:,1r.,~ ~- tfo.'(;t,_'Q~d =t&B'@ !I) "'.'atl!~ \/2 - 31. Ft'lt F-\>'OP tfucic'lilii'lg ih ®''iflSifK~f~ht !~)"~i', 
lh~;,~ ,J@ i:.m~f t.«iti .fu'°'l!\JMt\JYP~ ~d~., ht. {l .jr1tl '.1. ,ln~ ~~y <11t~ ,foi:.:,Xll\1:t~ by t<2 bit 1':1~$tfil'l:c~d \ti T,'§t°llt V2- :30. 

~"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-~"-'-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-~ 

tmh bi:lb ·typ~ f Co~ I 
:,...,,,,,,,,,,,,.:::.~,,,,,,,.:::::,,,,,,,,,,,,,,{,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,~ 

0 ~ ·1 ~ 

................... J ................... J .................. :QJ .................. J 

~MttJt$",ltt~ !ti t~ lPWlH 
ret~~o~~ l:;i~r 

'l)fl Jt ~• (t~= ~ tr1 • tX;<ti I 
:,...,,:.._,~~~t~~ .. J,..._ :,...,,,,,,,,,,,,,,,, ...... ,,,,..:..~, ..... :,...,,,,,,,,,,,,,,,,,..:..,:~;~,+,,,,,,,,,,,,,,,,,:~, ...... , .... : :,...,,,,,,,,,,,,,,,,,~,:...::::,,~ 

'1{.tt} u l1 o ~ ·HJ • ·1 H I 
®' 

:'>..'-'-''''''''''''"' :'>..'-'-''''''''''''''''''''''" :'>.."-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-':"-"-+"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"S:: :'>.."-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-~ 

.. ?\~.,,~l ................. ~:r .................... Pi: . .l ..................... :1 ... • ................ PP.9-.. ] 
J(fi,:&} 1 m o ~ ,in ' m i 

Nok th~t tw mu~::t~rn G-3 in ~h~~ tahfo-s G:..,~ru~oond to ~h~ ~nh t<.W !¥µ~~ giv~n in 1.~L2 .. 'L5., Vih~n =th~ k?,'o>'$r 
},,,,~ is 1r'.'s: ~-a~-";. l.s-1,~, ,,.M\it"l:i?;lS!lS!<') i:& "-'r"i U"!A"'-'i~' ·-~tvfn,i,,-,;l'} iSi ~ f'~ ""1: fri,.;a~~'l f'~•i G", >=·~~ \9·:t"\ f"ir<fni::.,\i:::,''l-·~ .... -.. :,..: ·.:'·~;,..;,.,, ~«.:.-.::•;i,.., ... J· ...• \ ... < "-"". ~ • ~. f~,:,.: .. ~'~"-~·'-""·" f~. ~ . .._. ~ ~1;:..~ ·· ... -.:,..: ~~~-~ :,..:.i \ ~ ~ ........... , "-,: .......... -~ ,:,.:-.;: .,-i , .i L ... \.: ~ l,x .~~ 

:lF!d f!i;.f,.<'Ds.""'~o t-& intl*CAE, 'MVDs~""'O &~. int:er-C4.E')- n1~~ sra ;;:;:ons;ieliBd b lhe enh_b.ab_type, 2, D, ·1 arrl 3, 
:n.s~~~:th~~~Y~ 

~nir-;! codl:!d ~nh~~1,1.eii. 1$}-'Er $-t~:h;g: u.s'Bs $~:a:::":! inwlei.:Wihg s!gi$'ijn,~1 !.:lef9f$ p;'\-,~tting in~~l:1l«ll$ CAE, Th~ 
clli:it:::-i.*dit~ {:>!"<!er ,<>·i:th $[ ;i,;:t~nnin@ ~ ~-s fr~lo,;,i,,~.: · · · · 
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B: Pfa.e! ttk1t >l.i'~n: be tO.tJkz..ci fl"Jrn cr;,ikma.1:ed p-1;,,;e! k1 the rnfif:em~ k~!,,WrV;; \/erlk~~l tGar:ni~1g Pic\~l 0f Re~i:duM 
tam @f ,.,et%c~ li:Pe,i!,f-,1.,,lD ~qnplhg 

k: Tm: f~'ll~~ct ~"'l~'-~ m~t 1~ ~~u~l or 1tni:ili® m&r1 
l~{{shape,Jinr_~amp!in!a .. }acfo~_,n ,, ~@pl?'-JhDf _:l'.amijing:._factci:, _m) 

L: Tm: ~~:§;t ~"'l~'-~ th~t 1~ ~~u~l or 1tni:ili® m&r1 
ii,~{~h:'i!0'\}->\'~'\/:1~rr:sfD!'t1_J;~,(~t:tj1 i' t~h~P:'\"Y~t"'$i:!rtlpk~J~.:~t()(J~)) 

fpr ,l,"l: ~;,i,~,~~- 'Nhe<"'l ~~~pe_Jt9"' __ J,OO-i,'1:r&_J~~W.J1 .,,. ft iMpe;J~L-~~rt1;Jl~J@tJOUT! ~· J: 
$h~p~ <;,~r i::'l:rnpJ\n(tl fa~~t:w r--i = :$, $ch-:',f:\~~}~~\"$c~rrr~lt1ttJ~ik~\J'ff =1- itw, st~,"l: (i:(:d,~ t4 tix~k ft~t d~(:-dint ~ 
$·l~)t_1.\~'t;-'1"t i1~t~fe\/t ~,-'~1i.. ~~. 

I 
~'4~! [ ~~ =~~-{~ 

I 

I 
§-.it-.:~ }1ft~ ~ }'ip2 ~'ii:(~ 

I 

B 

Ffgm~ l/2 ~ t2 = Ai~ l!!)l,~upk; M deeoiing m'aef whe~~ enb""'t:Nib=type-~~1 
(D:tec.sJ:d~1~ (!fd~r; S ~ ''il'i ,t· ·vfi ·it H, ~ H1,1 ·4,!;, H~) 

·.· .::.:··.::~:: 
·.·: ~\~! ;~~ .. ~~ *t~\{tt~~~r 
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The bui'~r t,n1:1iiitlff R,-r deci..",.jif!J of i'1\s~ CQDEI) t~ab &'il\.bi;,.~~ .. JY~~"'"" 'l) it th~ ~H~ .li~ lh~ 0:r the ,K~'i.tc:~t~ 
~hl§IJ}e 0:i&m i~:t@ Jtihd~m@ 7 ,51L.52) @:e,em E and U r~~ni ~ Fl·~Mm 7~t 1, Tte ~}rder of 2 ~rid U re<1it1n cyl the 
~urr~·nt bt,"fd%eri• bat cortatns the· p.'iK&c!:s f.o,;'111 tt~ o:ilk;,,citecl regl~"'l$ b °fuEo \;,~~sarn~~t !@\~er r~rer plane· a:m:i v,N-cM 
~,¥iS<is.t$. ¢if '? ~in~ iti h':'ilfo<---n c;;Jrs.d ~:;i:M d ff'*' ~Mt~ri~ 'b~~ 

The ~p~ia'l (or fi!:idut!tK'i) $~!ahilitt ~n be· -ea,..~ft itwght oy incoIµt;"'\ra:ti~ th~ ~o~Jl~tt Sc~n lnttf!~twing {SI} 
f\V-:c~'--l-~'4- !rs: .$\ ,-:::(::4~,~-~'R\~""?,-'.1/r-,z,,~ ~~~, ~,~,~i.~~ (>'.y ;;.,~\.~-;,~ '!::\@ ~1s,(<,·dl,;lh¥::: ft,;:;vt1 th:.<- @4'~<il*~ ~l-~~~f ~M 1~"N"f ~whi':s:~~v."i!;I 
t<\so faw::s (rci~r~f,c;~wsin--lin!Mi} aillc ~~~<>f'l in Fgum V2 - t3. in Hw figm~, hmiz·,:mtal <.:fa"t,'\cikin Sc~~nri:ng fa ooscril;~d. 
l~ µN~}~ t~1 t-\.~~cl-$-t~-1,.fr1~& flm th~ pixtil~ ·kl b~ rt~u.'<l:oo tmd th~ pts:@l$ @) s"B:1tit®i::.<:~--1~11-lkiif,c &~ th@ pi?i@1. 
th~ .®.'~ ~ir~~i; mi'.*:mMtiJ=ci:-t'0i Th~ i;;k>~~:M 1.-it:optr- ~111 t,;:,l#tr t1dti~\.t)tl~ ph:t! °"'~\1t1~ ~" tf$fo,,~'1"w~~~~~f~ .. m1'*$ ~r-~ 
us~d for H:l=~,n~rud~ frm cun~nt pl;;:fil'L (Tl'IB ~it1s...~~t u~-µ.~""l· a1zj iow~ miighht::--iing pt;;~l~ n®~n too di:u~~si ~ft and 
right r1:-t\\t1bcrtng t~>;~h it) <;'ill'ti~i dkttf.kt~ stam'iltv r.:as~.) 8-y u~~ tht.'fil'i h'ict:, rnfoi·~tw~ pi~'®I&, t\=ti Ctift®:,lt 
'®(~~1:cl NK@ t~i thfu~ %'f),..% J~ t;')/k',w~.; 

nanttii1n;:11: ~,:1rni:,~ d~t~ ffSfJ}: Ti~ .ci,t:,i;~~t upp~t ~ !tiw~r n&gt~~l'ing ~Mt~~ t.h~t ~t~ <illr~y f@:::001btit:ti,:ltl 

~v~ diff.~ti::~nl zxiforn ~~eh tJth!:~r. 

fx<i.'."~ptk,n~t $.1n'lpi~ &~t(:I (ffl}t The t,i:;::iie~t l,f:lp~· ~"d h}-:,.,,'l::!r nt::\Jh:'i:s,;.,1t°itW th~~ lh~l ~~ -~lr~-i<JY rei:;~>t~jtf~Ji:::tei:f 
~~ ~me ;},°"1;! th~ tm:e:nt rt•:el =~ 1.:Hff~cent \'::-%'!: th.~ m~\Qh~in~ rn;;;~~, 

F':fooic~"s.~ s-im~e ~fu {PSD): Th~ d>D.-s.filst t~~r [lr,,i o·Ner· ~"\'rahb-lli:irsg p;ii~,i. thiilt ar[;: ~lre:a<ly reconf*-h~~too ar-e 
#1~ ~mm~ ~1' th~ i:.:t¥~cern p;;;,:~L 

~ictdl11g'tl$-;.'s;.-.dirg $h,;¢le mas..l P1anE, $l pef-crtt!li he 
CitlE!dions, $1.JC~Sf\!BJ:'),' .. S! YAth '<.'S~;i,il seaming (1,f .. $1) 
-~p:.,,f'~~¥ ~rf.'il~ b fu~ 1l'it)t.~ lftN~-~-

~catniiH::i nif'thnj in \•eitit.al and hwi~~ttal 
arid 5§ ~,,.,ith hotz,orla1. $aar~'1il1~.~- fH,Sfl ar•l;!· 

..... ~. ' 

~<:<r cl~-.:::dlog 8: h~b !(l; fh(; Ct~ff~nt ~!~f, thsi, :s1r-@tirut1 prtdicrerl h~b ~'G,_"<:'!:; o~lli'M'-S'!IDd bkx:ik in lh8- k(<:",,~r ![i,y~r !$ 
~~~$Ged PY '\;\St '~ ihe!."'l HVi,I l'S s.u~ssi~!y p.em.rmed ITT the e;i~r~d ~a~ M thE \l,SL Thie 
JiiK~t:%UUttin~ tWtlt:W it i;.°'li~en~@ !il: $Ul°ll)i.tUM:! / ,i4.;;t . 

h th-& mnt $.~1:p •o1 det::ooing·~ bih. -~ hrm0 fl~, \:\,hl~h dfu~.:~s fue, ctirr-ent b@b ~f,<e· ct m, !$ tlec,-o,.ied hy SAC, 
".l'h¢n ~~ k~"t h:,.;h: ty~s., d' SI' k;.;ses:,ll~;;al bb ('St).@} ~""'>d ~,-1-::,w:ttit<."i:il~ oob (!:SD-S( lf ;;t ~b ~s.. rto =£9-0, 
the· tab is $~ to TSCHl Othe!">'-.is-~ the bab is est to ESD-,8. 'Nhe'-1 the ITT;ag is 'U\ he -wrrtit~t bab i$ TSO~ft 
'lXtl$\,\,l~e, u1e (:UT~J1§ tmitl !$ ESL\:fl. 
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ff ® tiat: ~t. l:SD-5. r:@!y "'.l'SO ire t~t:.tif.l(~ l:,"'J tm q:f,,~ :::_:i~v.s ,1m~ rt.s,1 .. Th~, !§1:w.DJiG. {.?,fz::./iiflg t~·1~r ls ri1~i~ntmi 
in 7.K4.t%. Th,e,~~Yfingp.rC*::esso::..f TSD-6 ~.~ f:rihW1l·. 

Fcto's,.:,,t1i1 tie: !§t~r~~t~ t~ri1e:r, it ctl.e ~l~Tt-nt ~:~x~i fa. T:SJ. trwn t1e r,lx~l ~ @ooooa '}.y B~C wi~1 tl%': tz::,ri!ext ~1 
F~~~e V2. "15. ~ti W lhe }i,,o ne..,~h:b:,.,."1 pMe:ls Wte 1¢$1$$.f \.!~"f(lef!} ~M bot~<'l:tJigh!}} $iE' !he s~:,e ~~J~i\ 
ih~1 ~ht r:uttentt,bt~l M~ th~ ~~me "'~iJe' ,~sit n4'i&!lttt r*l\*-1~. · 

VVnffl i!.*i~J)~~ .. t:i~ •~ } (i=mro Ci::X)fl)j ~mi t~ ~~le r:'$lk" ~r, • .,.,~en trw; i~w,~~ ti ~ql~~:re{L~ J('.\.11iJOO ~~ .. "" 
400):flffi:'}), i~nrE p~nrrning Et~C, the s,-:.~ining, i:yi,:')e sh-:)tici he dei:Brmined Fcr. th:ee: detei-mir&~'l.<1, it~ tcp a~~i left 
b,:w,;fo·f,s; of the o:&,:mafad tl:ocl; of ths kNi@· 1~y~· ~·s ~:ctmxk."'l:l wi'ln ttS: rw:ighhm~ pii:efa !lo:~ Figure V2. .. 14 .. ff a;i 

~~;t~~ ~~rPer i~ Gti1~hie Vl)F,. the, pix~I Y&.~$ ,l';)f ~e e~~~ b..,r.jer ~re ·~~ R~ rerg. 't\«10 G,zyun~~, Ni. [,.r:4. Nzt,~fe 
c:~lmfa1t~1 (f\t t~ munb.~ cl pi),e!"1 <;\,~1lk:h ru!!Ve> drrf~...,,"1 ;.~slu~.s m~11 ihe: ~ft nei@~")firing pixel 1,•a,hJe; M,::: it~ 
!1Mrt'!~~ {}{ fli:.<:~~ ';';fit~r:: h~"''* ,;:i\'~t~nt '?~iu~~ ~","','It~ q:'.:$>W n~iijhb{>fit~ >;<':Ml"~). !f N,., i~ ~t~~l~r lhM N,.,. :!~ 
~p:~lt.~h· we.i=f~~ct ti~b 11¥ d~©..-ml~ th~ ~'lh~n,~m~m t'l:yer ooh h~i 1~ ~~ tr~1~';t0:~d ~no¢ then thf in~m,n,,~~ GAE 
f..t·ff @ti1~<1ittt$,'t'®M !~),'®' $ i'.~"'ld't1f.rti~d.. ()th,,~'w1$!\ th~ h1!t&-l"il:.xt~ CA£ kif Mh~1nt~Wl"l~i'J i*'/'$t i~ r~~dti{tti~d (ll'i :!rM 
~p~f@it ~,:f~k~td ti~ls ~~·ilht..i..:1 ~rnH',$fiOO!i'1($:. th~t tt ~t~\m oot=,diti-wt 

The first ~rx'.l>1-.~i s:trnbo=i m enh_binaru-1( .. /lrifrm~ifo_pooe(t. wfoch p.~1\'-:,;,·n:-i~ BAC,. dendes -~. curr:':>."1f b~~. t'.lii:::-.~ ,:-,f 
m. Th~ pmb~;:i~' cf ill_batUyp~yrq gh<Bn i~ A'1n®~ i1 i~ U::\00 for d~a-::fo-1:g bah ty~ d SL \c'i{h~r; thi::,; fhig ;~ 
'O', 111~ ~\trrent ~) 1~ T0t:H.if (J.'lhefsf!~,. &.~ Q~!~-'I'::t ~®- =$E:${'.L.8 

f\:ir <.~':i;.xfaig i'!lf~ t~1t:.<..i1· CAt~ fo~· ~t'ih@.~~i'i·~)t k,.),ef, a~t) l.;:ilr19 lhe \/,it! ~ncl H,fH deK':'2::icliF!J rne;,i"K.<:.-:l ~ p~rk~:tn~d. 
Bv ~t~i1@ n®ghi.'wt1i1g, 7 bt~ ru"%tl::1:i<:t, ~ ¢:rtf it ati:tht11~fit: &i;oooo ~~.1n GAE., iu~~ t~t 

u~m,g ~he- oorir.e:o:t, find !)!'C~~it:f fn..,"fl, fue probat~m;, fab!a Le. en~tJntra .. V.J:ircl:.:ifJ t:w· VS~ {ln,1 fnh .. intr~_J\ .. ;wo!:.tl 
for H,{Jt The~~ ~iiti!~$ ~r~ tiv~t'i in *'nr~·>; !l 
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V2 ., 15, 'Nh~re ce"'O fur tn.ins~fnt pi:<:els am t«=""1 fur qp;,,..:;q~-<e pi);ets.. (a} of Hgure V2 , 15 b, far the fu.,tna..-roooe 
C,~, "''"'~'h \/,$! (D§ by t'h~ 'l>'~fi\~~l ~~'<'it:t1&s1§(i, $'# {~ }M t-'3i,ih,, V'?;" '15 1$ fi.,~ W~ .lri:t:1,;i,fr:µ4~ CA~ '<-;;i!h 1-~l ($! b1 lhi!! 
~.~: . 1~ , .... , ,, I .t ., ·ifu,..,.,r· .. ,. ,~."' '"'"' · .~t·,,i ·~."'~" .. ,,:= .• "' ,o.-l ,... ,;: .. ,J, J ... ~. · , ..... ,.~ ,.. . .. ,..:, .. ,- t'><t· ~rut&.."Ofl,~ ~:Qllf~f'I@/. t) ,~.le~ 01 lH>;, ,:Jg~~€-, <,,Q., <;.,,.;) J!l'k~ .,.,~J~s:, ~ie; ~s©fl,Hh c;.;~:U)llel:, l'*K~&< in ,(:lfH~n, KJf), i:!:l1:,ttt':~::H1gf,. 
kx~ie<::'l:. ref$\eetve+}. ca, ~rm ci <1r11 m t';.ffi{'!i·t.$t tmcod}d p~,ei~. ~'i lt:.~ ~J%{j n;nt b0awn. re~i~t~i%rt:t, And C'.1 ami 
CG ;are ~ ,,·,x:.sst d~oo~ct pl:,;:,~/,s: in %:!~16."1\,.:Je,1 £'li'Wl hMbt~'i:A~M bt~ti':lri. t~~di"x~i\ 

h {b) u:! Mlb lig,,;~~, Cfu, C5 fil 1-d C:.,~ &,',t.i §h1:.1 ~k1~·t<~. ~~v:.,-,,.:b-cl i:,1,i,f..li"'° iii k•µ-:!t<ti", 10fl, ~nd lt.t->-::}Qh~ 1u~i1~kln, 
re~~~\''*T Cl !$ 1h~ tk:,~~st ct~1~i~..j pi~~ in le.cf:t :o..t~lQ!l, i\'11,i C2, {>1 $.,'l(l C-ti ijf'~ ~h~ ck.1-._~~l: =ct~~')rje.,,:;i ti~~~ i~ 
h.':'.it-rn-r1.ileft: b,c\l'k'.!n1, 1:1nd bn,;'ia:rtHighi k!C'il.#n,~, :r~~cu:,,,E\~ · 

Stt~t~tl~U:t 
dir~(:tifR1 

\i\001 bulk1ii"l@1 t;.t:int-e;,il~ *i{~ 'tetf'tj(Je~liie:::~(/f;'MUesso:C, t~ny t<i},;t=;~ ,m.Jtik~ :!:he ~Jt~ iA tht: t(J·n~nt '.,t-reiJ ft&J<:et 
w ~ le-rr a~ atxwe m~ \:l:$:~loro t.1 ~ ~r-o, {traf'i~~nt), 

V\ilm:,"1 wnsi:r1c~fo,g th~ :t":L~s'!~;,;t, -imy pix~i ol:±~kk ~~· t'(.:mtl~rna GAB b; <13i~Wn~d to h~ tl"® ~rn~ µi;,;~l 'ii3il6'll.l .,:;,f 
~ i::ik:<~~ ~x~ if1: fhf,: tx.~~ @f !}"le ~l-):ff!!fi BAB ti'\m m~ CJFIW~~t \'X:"at~fl:. 

fz¥ :;::,~t,i:.:.iir@li enh@=w~=neri !~1~r ,«r1lh fV.,h;)p ,,_~;;,i,jbg. i.tie iri~~H~n,~~ CAf i~. ;<Wf¥m@d k, the i:~e Gt the ''ht!!:.!r 
o.,,,1e,.r nx»:k: ($nh_t..·,~:b_t.,i~~~a\ Tho;: ixcir<itf:);i ilnform~#(:tri ~1 fgwe V2 " 16 ~ 1/!H~i fw thm O!;!$OOing. The 
d~et(;<.t~11''>:tl t-;>t~~'*:t' d' a' P,".~!&' t~ ..:..~t:W ;:;,-,. th~ §;;lf'rt~ \'>~f .;:t;t ci>?>.f1.~>!!:~k~k-~ hl'1"!.:hl}' •'."..h~~ tW4~•¥.-t 
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<~-'. r .P.i~~~\- ~~fd~~~ -{iJrt~~~H 

BAJ\ 

~lgm'~ VJ , 'Ht •'-' 'fh¢: {¢:,~{~~ M ~lt'l.i:!•!mfil.W. CA.E.1:o-r f:flTI:.'ltlC~ftl~1t t~i-er, 
C:G rs -ll~Silm,,"l.i w·lth Um ~Ell to l~ d:!!:{x.~oo. Th~ ~)!tH:11 -~ d~cQ(t~d i~ o-m:r'J(~d with '?\ 

faMM/ s~~t~bihi:;,; t'.,Mt b;,~ ~asil/ m"'.ltJgM bt ~f@Mi $'S)<ct.Z~tiMty U~hg ti., ~:;:~foi ~w¢ .. ~hHty .. ~mJ ~J;:tfoijlf1t'$d\dJnit 
~J~¥") ~~~pe, ~~ti ~~~~ve H'* qi..~it\ {$KR} it~\~:oili!y iri ·fue tk'"'OO@ng process, ea:.ti ~afia sc~t:ah*<la}'let c~1 be 
spati~iy p:t&:Uttoci to ·nw ~uu r~otoiutk:ot1. Ft..w t'i~ Lin>My i!ih~~, ~Ii:~ M~~t:,-:,~ ~t~¢i'!,it;:;: t:$ ~h'~~t:<tt!::! 4itil%y :';lctl\3>li$!:':,,,~ 
sit~t-::.t,Jrn 

Ci:~y~ .. '<:;,al',$ ~!p.~~ fJl:&.~>i' d~~,;.,'<::l!hf;i ~~ ~cl-1~\..·tld by u~- il~td..~~ d~(ltidir~i,l= ,jf !Si :z.<;j:~Wil f°1;:,~~{:, =i:i,1',.-.d Hw V.:ik,;.~~ -t<t ~~ 
·iiiph:ii! fh.~-~t)ei. 'H~ ~-~tfnXlft f~Jkin Is !r:iii:')·sn:11tt~J io'' ll'!ilrl' th:~ b~:r,,:~{\" ·,,hii:p~ =~"'l; (re\:i,,:xl~i fil.ii;.l\<''e 't'h~ ~phi! ~\~~11~ 
~- tr.i;~,ti~ ~ j~:f~rae clijt~ \~,iih :;'rb,k~;,;,'~i~~;;tt;:i;J ~·~i;;t tt\e ... ~~m~ ;~tr© n,~;~~ -~!si :~ t~~- i~ ~ 
km1it%l:~~ t~ .. 1>::t'l.lf~ ~h~~~!.. 

G~·1i)'-L~~-'P'l 

A.!~~:;s 

·--~ 

B,ht;:!:fY 
Slt::i::p~= (\~(l~t 

T.f.:&:!litN 

AH ~~~t~"$ "1-;.hk.t ~re incik~~~i t,.1; be tr,,;i::,"'l:~~~"'11 b:;,' r:~ t,~n;;.lJ skl#pl:! :;;!i:f!i.li, n~u$t t.~· ,$i tY ~1u 1n th~ deci:."l-tli::.q 
gni-yl>i~~ ~~ha pim,:$3. Withn ti"ko": V-DP, 81~,oo ,i,;;,it11pJ$1,; oo,~ H~ vj11Jt$ produtt-d by int grarscme mpht:it1ei:oo!r~ 
ptt~~~~ G~c.01.a,~ c<f tili'l<:Jt)' ~-~ ~1f0;'.r~~1:ic-n i~ n~t 1:~~ni;l6'nt an ih-:e dec-ooing of va)";Cal.e alp,a, ·the ;tprn,i 
"''~iui:;~ ~ft!;' ~r,.{d~i i:rt~ '.WkcH3 n1~crcl:1lo(ii.;s ~ th~ ~~m=,..:,, ,.,'',Ji'l ois. futl h,,....;nif"$.n,::~ cf.$nh~! {'i.-o;i,¢; $,ib¢1;.;W$!l:'S<- 1 A . .1rn::i 
7E( .m<l 7.tL?), Tl~ HJ);lB bk::,drn• ~ :l,llpha ,,,,alul2B :~m :f&>~f'OO ~0 i1S ~!pt~ I'f~tf@ht'JW:S kz.rear The dillJ: fur 
lif~(~fl i.:!ipt~ ~-r,~~r(~Ii:.x$, I$ f1~~·,nt ~'~ ti'!#' t/} .. s"!r~n i?Wllt!ji&t@)' t<cHowlt\'g !tWR ~,exttwe @ta for :it1>e i::-orre:~f-<a1(1!ng 
~:a:t..ir~ t1:1:.f11i:::rd>b,'"::k .~rw ij;;';p~;::t ;of r,i:\pn~ ~~qjing ~hijt: i;;'; tR..,°'1 -::v'#::red in tfts db:cwtiew s,,'*1rultl be asumed to ~­
~~ $'@1tm, ::f~$ for ~tm dt'it~dln~ -~f !lit1'1fr1~f;;:_~. 
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V<lhlffl 1:fu:t:.-Ol.iing ~ra'.t'tl.G..~h ii!pbs1. ftNtC,(;...~!Q-._*~, COTut<; .i:.,.firiJ>t ~n,,:;:Qunl~rm.i sifK1 indi~ttiJ> thtt ~o:Jing ~t~i~~- fot· ~!~ha, 
Jt $ ~npt:\rta!'it tn l®cttmt.'lmi tnat !he w:rttf.'1-Jhlo;m. s1:ita:< elf@ent:1 kw a!!}'l';a rue $[JI ~W'.t$eti ~n ·\h@ ~itstream for P, !i 
ot· S(GMC} 11$:bt@!~ks. ~\•e,<i st 'lh~ t1t#t;...<t~ '$jt'1ta.~ el~snecrt!i !n:dj<;;;i'l:e 'tii..'<!i:0 c$:!ed' {*tJ:,t¢eci:;;T). ln h1i$ t~S~t:t, 
1~ tl~1:,.'Riin~ d !h~ ~lr,:M <'11\1 t~'!:/1..ite ii~fa ~~ in~~n\fuMt r~ b,,"lt/ ~~r:~pit.,,'<'l i; fb s:..VCP~ 'Nh~n fol'!' tn:-\i'!.'\~'tetl 
P-VOP ·\e~ttre rnac.·rrmJnck i:s :s:1$~. tn lh&i ~se., oo fynt.ix fa ~~m1.:rnlti<ed brt-€:dure g;· cgrn}OC=?t~ ~~ha, a~ ooth 
~'.fP.'~~ ,;:,:fm,mm'bk,~~ ~r@ ~kj~'t~-

For matrotm~~= \:,.,•tlich are C-0{1:µ!eie!'.i>' ~mnsJ~~'it (i1ilicat-ed by lh$i !:=<!nary 'if!<l~ C-.;}dfrgJ, •nq slp:,'i<ia S)fl\$::< 
~!J:i:~'>.~n~ ~ff ~n;~!f 8:~i ~~sa ;y~i~r,;:i(,:,:; ;;(f.ih,;s ,:,.~mpl~,;. ~U<ol 8:/~ ITT>- ~t tn ~w {k,;:s-.,,;;t.,.;;f~'l'n. it (';(1DA::.:~i! t)r,s;,1,1&?0 

Il P, 8:, er S(G:,\,1C) ~~crd:~cclrn,] or C()[lAc«."not c:::,r.fu,1'' [P, a, or S{GMC) ms1~~"$.:'S] t'°!:§:n oo m~ ~p,~ dE!fasa ig 
"»·.,:.;,.,o.:&.,nt s')i-:•-··':<'"'"'- ,c>:<h,:.,• •"-::t'>h.:O >«,,:ph:;,·x· "'!"'-<>'<"'-'''°"· ~',-,ll<"" '>'j>"'<~··fa·,w <'>,.:, <'<·>-•C&.:.>,.j <-.<h·,,,~, ·1·,.:,~S:,:.WS'· i(,l·',;,'':-:<t 1,-,l,:,>,M,,:.:,,.,t "'-;., <>l''j°"·:> t""'""'"'" ,s. >"~''"':~'!,~;·= '""' \·-:} ';;:''!"'.':"" ,c,·~, ,i"":' .. :''"."'' ""''"~-"'' :=·:H,Al:,', ,, ·,~'""'·»\j= \:,%. ,;.,.,;,"'"'"·,~ M>(,,,:,•. ·':"::,""'~'' \·""''~' .. ,, hM<.>,~--~-. ~"!:. '"' ~.,,,... 
t~~t~re c:t.'1:t,) 1cy ~~';t~ S}:ti bi,;,di:$ \ll'H~h me., ,p~Wd 4'<\l.i Pl.'),"""'W~1'~~~'~'1t ~~ $ h~ i:,~s.'f.' k.e- re~.l~r r~wi~1-W:1r;e 
:1¥1@-;ii\'*~0-;::k 1~;,,Jtiif¢ ~ht 

\M~n 'COOA~":~m op~1t.11:f. n~ ~lfre$m,mdi~ ~-;:~1 ~,h~ !'Ih~~"'\."kl~<$. ii fim~i v,Mh :~ q:~1~t~nt v~h,}..';- of 255. Thi~ 
vat.~ 'Nill b~ wlkd Al¢i!";a0p~~Vsk::a. 

Fa:· h:tih bITT:l:!f':\i' Ein..".i gra:i~c:al\:; sh~r-e, thEc VC}P ~'B.;:;icler 'S:i'~r:ifa:r. ,eJF.men~ \.~~-=r.::,:msfui,-:t_alt:ik~" ,r,;lW:: he u~;-ed k• s.<::a!e· 
ih¢ ~it:~i'Kl p!~t)~. Ii thl~ ~H fat~~@! tt} 'f, th~~, ~*lt~h ~{~tl i!'i th~ ~t~~~ V'Ofl !$: ~~~ ~fi'.::,f~ >.'."l.<!1*>':Ut wtii'l~ 
v~ ... ,.P;\fl:~t~nt.....-~\ph~ ... ,'i,'~l~~- T~ $.~!!"Q t®lR~~ t~:.: 

S-t: .. ~~hg it -*PPfod Jt th~ 111Jlt~1l d' th$ t\"§·,:::.t.:1*:r. ~Jth th.;:,il th,,'\'! 6,~mtx*-..~,~:'.l ()'!:'$\rm! v~)tJ@~, f°'i=t)t ·th.~ i:it ... ~l"!;d -.,;~itw.~ :;,w@ 
H&€d a~ 1h@ ~)t.1l:@ f{y t'i1t,fa1t) ·t:t~1l:(.~l\5:<lfa)§\ 

tV!'~~ r;-t1;_gray...:i:·r1oot_!Ji:, ... 1at~ ~ ~u~ w ·-r,. th~ gray~,C:!f~ $l:Pha. :qt.~rsh~r i~ ~x~ frl ~ll ma:i::r@\J~Jt$.tn he v.iib<e 
Jnd!:(:~red by r~·L~%LQ!.t~fl1. Oth~<'s$e. t~ gi-,11:t~G~!t; q:uar:ttsz£:!r t~ fB~~t at =~d1 r~-..,,~, .. n>l:lcn:lbiot}. to a \>'.>llU$ th~t 
oopiam:& ,:,;fl fu~ Cl..l:l'mnt tE:w.tur~ q~..,,1fa,Er f;;aift.~, ,my upcl,.,~ b/ dqiwn1}, Th& fe~tliY'l ~: 

Wl~!) #~ ltM.\~ !'i{:<~Jw~~ ifi,"l\k:~l~$ ~n ir:M~ m~t~"tl::.k--tf *n ~n L p. Cf S{GttG}·\lt"'W, th~ QfWl~,~l~ -~lptmi cl$-~ !~ 
,<'3:,~,;) d~j(,'l:J,td Ll:!.lri:g !i'!k~ STlbt,,~ .. 

1})!';o htt-*i ® v~k~f, ~ d~t:.:t.td~ r'i th~ ~®tl~ \,',\'l:l ® fr¥ ilrn:i!l~nre., U!lim..;i itie: ~~rf;:e ~"itt'i·li@l~n tr~n~fm'm t© e~rNed: 
fr"(:»1i ,l\ph,§U~i.@!R 10 DCSt:;ail:'irA iiuW@:\(°tW, k't~'Jjf(;= Vi\.Jlli &i. m:)t ti!§ijt.J: j,;jf ~lp,"'l<i, Mltf 'f'ltli'~it.il't AG {;:;~:Hl~<ern 
\ll.Cs a~ ni?,,-e-r ~s.<!M f-o oode! the diffirsr&~! fttra ,:k ca.,,4k:inst 

P.C p/"~'i:.fo:;i:1tt1 bi.,~~ 1t1 ~h~ il#s~'~ ""'~'i i:;i:-;i. f,r;f \~tri\">at~t~, Htw;:~w~t, '''ihesi Cid~_i si'l4~'ii!M:ei: 1h:i:it {ii: s1'lii!Cit.it,;."<:lci.; i$. ~ii 
opaqu,e, :a s;mth~lfu intra de \<al~'l;' is rre-ated fur ~a,,.~~ bl~k h the w,rern rn.w-cl:.e<:~ so that adjacent rn:acn:.:.bl1Xi{,a 
~n i:::c.nei::::NJ .oh':,.~n htrn d~ rredhtior v~fo1e~-. The ~}•ntre.il;ir: intni de 'i'~ll.~ !$ i!\'~1 ~~· 

Th~ rntrn ~~a: \>'LC "t1@,,::$ w~~ ef th~ itJt~~·· @b~y \llC ~~~k, ~~t fa(S ~1tr~ ~!p,h~ hi,:.~l>. )(ff ~filffi{:;:iawit,!,: ~r~, .~~~~cl 
kl !m~· sa~m,,itnet ~s with h.1miraric~ ir1tta rn~~ook1,;l~. 
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Whtwi i<t-ih inki:i~~{:d fa ~!i..~I fa· ''f"i..111-;J 'ii'icl~'>...\_illj!:.:GU~:r~~s!mp~ ~ ~1mlll fo "1 f' (ijf;;l:%(:~!tt); ,;,;:flly ih!lt fa~rnt DCT 
St'IDUk:l 00 ~pp!Bd lt) Ct.$:l#l(l{:o'f ~fi\'~Bill'fi iltJ,'KL 

!\ifotfu:'m {!~1·'!t...-e~11%1~)n ~- -ciirr11:W out ·f.t.~ P\ &., arn1 S{GM·C}\'t)P$, l&.tjng ~ S;;.M o· term t:iJn1rJH1-~ rnotkn 
\'~~t:<,ry;, or lh~\'<:'~rping bf lh~ ti,··e,ii.K~i;c; .z!eocd~d VOP, tn ~ ~~m~ \'l~Y ~ f.<w timi~~n~ d~t.~. ,~::;;c~it tr.~t t~u!~t 
n1titbn ro11pt~lkin ls k~ in~'ead n-1 0SJ.1C:, Potv·ar,;i, bac:kw·a'tl, b}:lit~t:Nmal sM dfred mo<le :11:1ciitw1 
~ .... :~'~§.'J·¢:n~ti~~ ~°'3~ '\;j~-~~ fol 'l;.V1t)'?~,. Vth<::;f*-' 1h~ '**··m~""'-""ri•~ mGti~n VS::GR~~ ®~ ~KJ:t rr\~·i:,dt k.~~~,s~l;,': -~t,l;,': -~~.;<.\,~~ 

m~\°::n:tiffl i~ $.\!~~- ~h$ ~)\~°1 ~ ~ti~ (it !'Wn-,:i;.~ rn-.<:it~S') c~~fi5ij1i~.., ti~ei..i ftw f~Jm~~~ i~ ~®1~1 t1,,, 
th,~ ~lJ:1h .. ~ cl~h,1 {hti w1!ht\·ut OOMC). Ni:it~ lh& 1hfa 1:km~ t:i:"Jl irrw,ly thai ih~ ~1lp;,'l-\cl,j m~:)n".il'li<x:k: i~ &\ipt~1<:t h~~!..1$.~ ~~'t 
erro· ,s~~! to llp:m:fe the m~u!fi,'1.'Q nrotkfil ·Ck'\'<'j'i§)S!"i-:S:$led ~pha m~~r:oo~k rrmy still oo µres-ent if intil!::~too by 
cotl~fl- Vllh~n t~ t©};)l~l~ p.3/0F ~K1t..l~ m~'<f;ft~L"Li: is '!:ikipt,'fild for B-VOP!.5, !i~n ~!'%\ ~lp\% !~'&.'li~':l..'*. It 
~1::§l~\t't)l§d k) h~ 3ik~j:wd ~"'f'lh M t)"i'lht.ii. '!t:®'mtnHt.w:.i. 

Gtl~ ~niJ 'fu~ $.t)h~ h':ltW. DCl ~ieffiG~flW- ?R; ci,.,~:<,'Xl~ct. !!l tl$ i~m;! sg~'/ 3~ s,1..~rth 11,,im!n~me ~Vi' ~fl¢ fr"!{;!f tX:T 
coffici:@i'iffi · 

vvnen t~th in:~r!~i i~ ~w~:l tf;ic ' r ~ns..i vt~ __ :ctli$:s;.~Jij~~f. .. ~h~~ §$ ~l:W~ r,~ 'i 1' (Qrni~-c~!lfft tt;-e fl~g r@;Jct!m 
sh..(ltJld he applie:d fo ending c!f gmy/:eo..,-ei aipha .. ··· · ··· · ··· · · · · · · 

i{;,'Mrt bt.~°':"i t1t~~~d fil ~U;,'!! ro . .,., ~M vi .. it';tt:ci.e'{~\..."'()~l~ .. "stmp~ i~ ~~1 to ·tr (gt~y~~~J. ~-m1 f:!~~w. a~~ 
field mo&-wi 0~~,pe~,safa:;,11 M:E applicable- ~1 CDl'm:sj} of ie:~hlf~ .&.'l"!d grny .. ,le'<.,el ,:!.\'):ha, but °'""lJ ih:e frame [k-:T s.,l\<:)llkl 
oo 8!J'l1l~ tl] -l'.l~i:@ ot w~~~~li~ dlt~,m. 

Th1; t~!fi::c:;,$,~rg ;!K'Pi{:!if!$ t~ lt~ncinJ fi~t.t100 ~(,) ~ ~,pH~1 ll;:i ·itre ~i~~ ;::itj~t &-1 t~ f,;.\~Y:l~'$i~or. "'"'nwh i~ -~(nt,@~eo 
by th~ ttt11~M1;@:.-ittJn~'htid - ~ind ff\~ !lt1:@~t~J:tm1r¢:.:ifon K~~- t'h@ lki~~(jX.)it~:t'-s.-:in fl~ i~ bftm'i'i~h\~ ~,iy. 
<lit)~ 1h~ cl~t:.~t>(J~ M;:;'ly ~r1~H: 1t iiti<l ;:ot~~,e~~ J::.'l if I~ h.1d !tW' \i~\i~ 0, N,:;i\~'i':'il'~f, I~ % i'\~'f.;i:~l;,,~ '!ti${ 1,%),z 
co.rnpasHi~'f'.,_m~':thoo f:a] t~ ~::tt.'<tl uptm . 

The dBs.:o,~ml o£ilo,,-,,,. sh::iw 1h~ ~:wo:::~iir;i;i fakITTg §..'>l~ ITT: '{U\i space; rK.<ro ~oot th~ ~ .. ~~~sing ~,ill:~; cl (;<::>Ural:! ~ 

in'=if~~m~n:::;!Q ,ti PKHl lP~~ to o.,_~t~ln ~'*~v~-,r::1 r:;!ittrw. 

If k.~/>,1{ N, >sdth "'11 n-blt ~!pk~ ~lw1~1. ,~ tJ\-\~d~id ()~),~' i~)Wf t,~ ® ~t.)~f~t~ ~Th'*"""~'.;>~' P, th* oomrx.~it~d '( U, V 
Wid ~dph*=o V~lt.t~~ -M~: 

# ~yer N, v,,.1th at1 n-t::~t s'ii!Ptl® S@ll,Si\ is: ov®i~~ twer i~/~l Mt,') ~nern'te ~ new ls'i:)-er f, fu~ ~"'.tilpc~ltecl V. U, \I 
~~ ~\"lh.t! ';';;ii{$$ ~~: 

(lh~ is ~ivt$nt to Pyti\i·:;; Myu1/('l0 iil~~.i) + N\•u~\ t:aH~ ~t¢nWht of b:..:::att ~ ... ~ ;;nd l'1e ~d that ~h.--e yid~ 
t~{;.,~t' d:1..1e~ tmt fRXit1::$ mi outp~1 fri <1f@Wl \vn~re, 11:phN~) 
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Nl'OTf Tue, :«<mµ,Si~or n:iu$l i1;1rr~'ift ~'1r'*;r~~'ti enll P~~~~,:,,~nct ~~~~ l>;} ~~, s.$m~ M~~: 'i$~~ ~no ~gnJf mr~-se ~fo:f~ 
,'::,.'"\.."<'sz,Mifu:.,'t. 'fl"&1' b/~d ~\<~! ctf~~di ~;l&,-:i d~~<':f (Sc >Sip,dt~'i l:'i_\i th~ tfcl~\ .. t'8;it;~ ·!ii 1M 'ti~ ec~~~J~~(.Ji,~ ~~d .. Mn~• fa~ 
ct~fm.:st "l~lli$:I ~' th~ freJt ~'$ r-0t ;:mm~rt. (TM BGE '>'m~.~ ct ;r,itMlle C1tlj~e~ ~m '*'~tfu.ct in : rnn;~ ft;}rn (;l t:i J, ill$ tl~~o{~-'{l 
in i:$0.<'{ ~c t-<,~S'.iiH: t ti~t i, 

.. hri~~- ~X'.',t1.;ps".i'l;.ttk$"<. ,=: 0!: Th~ <:1?:otn~'1,,;;:i*iNJ i:in~~,~·!l:ii;. ls >mrr~ c~,t ~}~nrJ t.,'!;:,;< -;.4d~<I ~lw.::~.1 ii( the fi::~r:"~~ :fro<:n ,~,hk.h It 
:~ prr1iti~OO: by ti'!~: V~<,;J cl~oo,,.~r; that is,· ,,{thct.:;1 ~~:,s=eding to ii~,,M sig~:s. Nofo ihat ~";;.;"':i;!U~ \•d~·o :g~,;~~ 

~t~ ~~t~Wt 11C!'l:-:lm;~r f9,21i=:nin~-c@t~t~tr'\ 1rlfil tt.\."Ht,b~mti'fl \\,~~ l~ .1:1pµ0Kim;;it~. 

... fom~r i-:::tmips.1-..<i;l{~:*~ = f: Thi< &:w11p,i1,;iiktQ ptt:.::IMi~ i!§i <~ttfod rn.Jt o;.;®t~ lit~,'*· siflfi~%, $tl th~ t)!.l~ptit d ~h>::* \1i;.i..~1 
doc.':l:>l..fur is a.;,rm~rlfild t.,;:, )i~ar ? it -,.:;:-a:2,. o~igiM~)y in ~ rcn-!in~ar form, ~:ss ;sp~~if:wj by th~ 'tk..,"'B~~ignaU:fl~ fasld.. 
N~l~ ~ lf~ s'!lf:;\~ ~!gflal !t ::l!ih.ay~ lit~~,. ~i"ld 100t~!'Jrn !il::">(1Ultt!£ r.'© ~¥1\~t~Mi. 

Aux~fa~f'li' <::::o;:,ft1r.;<cc~~n~ :at~ dciin~~ fur thfil \iOP on a p;,;>,ll-bv-pix~l ~~i~. ~nd C.';Onfain d~l:a ml~bd b tlw 'iklw.) 
~-..·.,.,.,. \i,· .,-!' ·. "'* ., . ..: . ,.. ~"'"'· ~,:;!; ~ .,<j.., ::, ',,,... " ' ·'). ', .,,,::,·: :l"' ' ' """ ' . '"" f' ·~' w.t, "'·ti-.·. ' r " ·~. ·1· . :'. . ·\ ~~,,J,.K,l·, i~,e, ·,~i:!ii!.'&.:li:,~:ii, ,.:,t,,~,i, <'!~ .. ,..m,~-~ ,,ei,,,.re. t..J~ .~ .",.\Jil~~ii~ 1 i'.'..*J!:\µ-..'1.'1en,,.,, \!f.l,,.;l,~i~ ,,ie ,g,a}!sea e S:1~Pf~ :are 
po.s>Eiib!e. T'!"ie ~mb:.:~ ood typ<£i' cl &!esl? $;Brnp:..~"'Brii:s l~ hcicatecd by fue 9idec _8Jb}~Ul3}~f_i;;h~? _Exten:Eiioo g:\•1EH1 
fri '}'.ij~~ '/':t.. ,, t. F~· ~;,:ijn'%i~, ~ v~k.re '~%"'.lti' hJit~~ts th¢ f)f~)'$t\i~ (~ph~} ~h~J"i¢. lh~· ~:...#1'\e ~qpp~ft i'~tk:.it\ ~$ 

~w!ire,j in 1.5.4 ~ !;...\':led TOf :al~ :ai:!JX!liary ~OOlPCi~, ai"lci t~ !Je:~ii";.<J P,..<(;t!Ji,;..ll",e ::$· 1~ ~a,·,·r:,~ ~ fiffibM in 
'§.\®.~:~!~t~$~.§. 7 .. 5 .. 4 .. 1 _, 7.:5JlJt 

In s.<riw ~ ~<@''ltwri m~<tkm [;z..11:npfill'tsatw:l Pf~'1;:fa:Jk.m ~'l,'l a ~~"-" \/OP bi,l§i~, a ~~~ii§ p.adcl~-~ fo;r;hni,;:µn\ l.'$. !h~ 
trt~Yatkt .. '.:k-ba~d r~~tM;;~ pJdtlki~., i!£ ~1;:,trod for tw 1\<if.-~~t~~ VOP. lM:i d@talis cl 1~~ t~'tt1ktt11§!£ at~ 
ci£;srnib~,:t i,n ~ fofo-wing st:iool$USBS. 

:Sim.'.® :a \/OP t'r~i f,i.W~ a.~1tMY :s::!'i~j}i§, ili'itl thh ,§,h~~ c-&n th~l'ig@ fr!jf)i Git;§ !i'l~t~flt~ to .fli'!!:..~h@i', ,X,'fN~""i:1h..."-1:i@ at~ 
f!tlj$~$~t)' oo ~')'$~~~ {h~ t~t't~~WtWf .{\f ~~ t'tR~i~n ~~~ti'$iti~ pn:~~~~~., 

~ ~b:-oolt.te {fr;;!\rne) 1)~1n:lin.1~f $:,~tern :$ q~i br refw~~i;g ii;',•en• VOP. ,{t e~·er)' givffi in~t~"%,~., ij! b>~i.¥1cling 
r~·clcangl~ ttmt ~dL~s ttm s.~iii~ of that VOP, as ooi;.::cr~-d ITT gub:J,1{.~~ 7 .5, /:s ~fu-,~,:t Thia! !~ft: and t.;;:,p .;;:,~-nEr,. ft1 
lb€' $.:.l$:(:i~J~ t~X)l'din~}e~, <.:if It~ !J()Kif~fo~ r~~r11!e., if t~~x~;t..--;J ~1:.~,n VOP ~p~~~! ~*{ef~'K:e; Tl'\V$, l:tle m•:>iJi;:wi 
ve"',t.~· iPf ~ ~rl:k~il~rf~~ti.ir~ in:_1~itif. .;j:j, 'VfJcP. e g, .;j:l fri..~r.rci'?:bd< ~~f.~$ t.1 the di~li;f0$~~f of the fe;;!\t~we h~ ~b~ti~ 
{,{,,::~nt'ti~w$.. N¢ ~li@t\':'i'W~ :ti VOP t:i{<<Jri,@\9 ~~1~tiW~·~ ;)i di~~(!lt\l fa'!:1~ !t~$!~~~~t fa ~tt~tm~t:t 

F~ moi:iGn, Qt:irnpe;rn:;~~-ry, thf w.,p~ilJdf re~okrlim oHf'e rncikm 1>',fd:Pf$ i~ ~lgniffci= br thf qwm:er~f,;wnpl~ nmi in 
'Th"!~ VOL oo.ad~r, Si;!i~ ~u~lm •. ~~ 1.22. Efh~r }{, pel f=~M<li;,fu" ('~l:f oompk· rnodii',. quart~r_:slaitTIP~""'-"{l) & }{ plli 

{\w~wi;~r ~~mpfe f{ftX~\ q~li.~netJs~mp,~~» 1) &,; l.:;;J$;$ f()l' >~ pel f~~t.i~Jtkn, t:1~ n~:~$~.wy >( pei ~Jnpl~$ $.fe 
~$!.~~il~'ll::!d tiy !:l"ls;'~rtf,; d !1ijff c%.wnp!e In~T~Jlijfkin ~;;;: ~~{)l'it:.-e& !n $;,,;,.¢©\;;!\1{~ 7.B.2. 1. For \{ p,";J ~-e$0\Ai0:1, l:n~ 
oottiS<ls'>ity >t ~rid '% iw! ~mptoo ~m a~ietfattoo by t'f:1~'w.l: ;;:f.: ~.1.' .:M'<ti ~u.m't~f ~~plt- ,~t&~'>:kit&c'l:t.> ~~ ~1,<Sl:!<>t.'i!'~""'·f:! ir1 
:Scl:i"CJ~u~~· 7. {L:2 .. 2~. 

k1 Jtkf%'J!\ w th*l, ~h0v~, t)~t:$.'l>"t1 ,x;1:1·ip~ti~~~i:.::m ;)r1;1~:,..,;i~'\. t~t~ *1dfilon$I pttic~,;~5 «l""" stil\."'X4~cl.. rt.~rn~tf, 
tmr~~:!r:ktw:l rn'Oik~1 t.,r,~~ipt,~,rn,:-:1IkK\ fom MV n10ijon ~~~ns~tkt1, .. a!::d O'>-Erla%)petl rm;tion ccw.r1~"'::":$El{fG:,"'l. No1e th~t 
:i!'l ~!I thi'~@ mc<l~~. ~1!~Y-~blo::k-~ood ~~fr·i~;,i cl th~ ~-t,,R,~rHX ~1{l,~,;i rd~i~t~~ YOP i;i;. ptitformed ~rn nmti;;;.".ln 
,c;.,"¢Tlp~1:,~m:fo:w1.. 

"The p..~ddlrnJ ~-...~1;~ ,h~rfrn~ the 'talkielii .nf Jurninsnoe am dw~nin;.§1~,::,;e tIBmple<S. t)ut~ia~ 111e \/OP ror pre<lirtim of 
:ai-bitr~dyshaperlcl:\i~~- Fi~r~ 7--H3. ahc,-vs a :sii:~1pllfo~ di~r...:irn ·~Hhi~ ,;.ir..::,i::,i~s.,. 
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HUli;t.Ufli;t~ 

R""~~~*·-~ 
'<I:fftit;$\ 

PBcitlif~~ T"""'""t .,..;M 
R>lf'~tlf,~ ~,···y· ,_., 

J:~a4~ih9. l ~/ 
: i _____ _,i/ 
:' 

h ,~frf:ti{!\~'xl 

.__ ____ .,.;/ 
- l 

hfJ:~f-~-<~tt~~fl 

E~f!de;J 

Pa:lr:l!fi~ 

i} dl?.<,.~ded macroblook dfyN'..:;;J is; ~Mad oy n,•™"ring k t'1e !'.:."Orrespoodi=r\Q deroi:krd !shape block 5fr:¥!.:J The 
!urnin.iu~ ci:.~11pcn~~1! i~ pirld~ p~,· 16: .~ 16 ~a:rrww:&, wtl~ ihoi3 chnxnin;aifi~, o:~npt.l!~)'t',; a~-~ ~~'fu.-..j ~~r S .~ 3 
§.ft".!tt)~~- A fi"l&tt'®k!cl: th~f t®s 0,'1 lt~ V:L'<P ooun<l~y !}l&@'3fitR k~~tlOO b fl§. ~ OOUtKl&V n~at,ftlbloo!-i) i's p&,.~~ 
hJ sep!~~il~g fu.e hound,~'Y ~:amp!Bs, cf 1he VOP to,'<!'~us fue ~!(ief'.~·- Thfis. process is d\•idi9d i~fo Moriront~l 
r~p~~,tiCTi,\'@ p~'<lding ~,<l ,,~itiU:l_! r~p~~ltiv~'.p'i3t.*ilk,~. ~-h@ r~1mfa1~ ?mt."'{:rc:t:A.,d,,s th.iit ~rn t.~r\-..::fafo!y mifakfu lh~ V'C<P 
1:t'f~~~trer r~m:feci t~ ij$ ~1;tw,1™' rn~n.,i}\¥.:K::i) are M~d 'ffJ' e-;;i:'tl::Tu~ci ~iding. 

Ni:)t'!,: 't'h~ P<Wclh"¥ i*l:..ll.-'*~~ i» ~pfo~ &.., ~H n:,c1:Q,,.,~r,.-.::J,~. \iil:® th~ &~mijlrey ;~dm'l~\1, r;.f >ti= \{'.:it> Yb~ §..,q,miJITT!;l ;~t;{.:";l:r.:9-~ 

~)f tM: iwr~'lW'!~ t~'Wt,::i%'M ~~ 0011~"::l ty vq~ ... >~it)'lf'; ~t"©= *~* ... h~jrtt ~J~~1.®t:! it) ~wm~~ ()f J{f;, »sfH~ ~~t {)f too, ~tV<'"'~mi!,)'1~ 
t,.\"l:,)'$:.YlMI~ ~ 4~1n..~ M i~\'.:{3;_~\1dlj:)}'-:i< t! ~rd {~'¢.1-)_~w~ht,,;;< U 'iigf~!'it)~cl ~! :n1Mip,~ ~f 8 

Ei!:~h ~ijrr~le ijt t~ ~-mry ot ~ Vet--.., /$ r~~&-i.lt~ hor:k~m~iy to me !~ft JnciY:i.1r right i:fo,·~~i:..,n in ,,x~r t-0 Mi ~ 
tr:sn~;:;~f~n! r:aJiDn rn.iki-;fu;,, ibe. \/C}P r.:if .a oound:my m~@·ooW . Ii t~·~ ;$re hD bmJno.:iEry 5,;.$,''f,Pie ';,rrul:.w.5 for filfug .s 
$~'l'lf.!~ i:>v.1$ld~ ti~ \/OP. ~h,::;: h-,,t;, PtRtn4.'~*Y ~~'~<\f:~ .i.~!'¢.: =;;:i\~t-*'ti~i {/({f 

fl\..~1jJ ... ~t~\i~\/ )$ S~r:'¢1'~l¢.::ci ty ,W'W Pf~:(':~i} ~w~~,\~Ylt h) $¢ fol>t)Wt~ ~;,s~mpk':, f<~r ~'ii#~# lb~ \<i)h ,M 1¢.:~~t ::'.;-i'~ 
snape '1£~iJlt,%c aj}Jif !::'::: t1. lit$:it1~ !lh't' \•'\:P}: 

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2272 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



fi:)t {t~\ >~N: ;iN+} l 
t {~~f.4{xj.,,,~ 1 l t lt''.'J(_piw.1\•J{>iJ,~ dtJN:~}: 17}1}\f .~. t;} 

1 ,, 

f f t§frB\7 ;;:::': 1 && t;J'blfx J:':::': '!J ( . . 
,,;.(:.-1_.}~tJdltE't.i"" \t:I'/NJJ+ t.\}W~7JN'2; 
~: ~;f1~~~} ~ .. , ~ 

j d~i~ ~f ( 5:/}'JtJ :'::::': l) { 
~~f}~'-: .. J~~~i~~it~l M ((\t~Jt?<~ t; .~ tti\fil v:, 1 :: 

J ~!~t~ ~f ( ii:*:lk '] ,,.,~. '1 J { 
,~ir.w::Jt1t1Jh1''.:<J c:.: (;fatNX }: ;~ {/;~\} :::: l : 

""'h~t't< / t'$ fu~ /,t<¢~~1i.'ifi d tlit lW~i'ijt<'t ~-.iH<l t®1'i~>t (~ihW() ;,;,;o:; O >llt tht VOP boon1~ty to ihe ~ft cl th~ cuit'ent 
k~s'.;itk.m J(, [is ttw !~eifa:m afll:W D\."':_,~Hs~l bmJ:fKl~)' ~n,-::,J~ ~ trl@> ij;ht ~,d N l$1t'l@- itlJm~r i':3T $$'l1pl~$ '1:lf:;:ii fail!3' in 
~ m~t11bl0-::;k. ti\U~} 1:S ~'ifil~l!~~ K1 0 

1tw r~~,tslh)1g 1..~1fm~tl t'ai't~!(:<.\it~1t ht!l~i:t.i..wta! s~fl'it~~ (whsf$ zyfbf}'J'""'""' U) ftt,m ~~iii~$'~ fi:>, 1 }l a~ p$tl~~d tiy .~. 
~mi!ar pr:o,..~-e~~ Rs the h:::lfi~"ll',:!,) n~peii~iv~ ~':aidcilng h.~t iri :thi · iiedfo~i tM!!di.c-n. §he :sampl4r; ./5il~"MV 11~\oo in 
,s~~!la!us~ 7.6. t.'1 ::M~· Wi3f~d as ii. they ',#ere inskl~ t~ VOPforthe ~':urp,.%e @f this vcetit~l tW*~s. 

~:tr (v~tl; :V~;)t{ t+-B-) { 
ff ~ti t'!:·J~) """ n 

Ni~~ .. l*~1.t~~M~i ~\~R~~:.})ll(i{~\~~~l; 
~'.{S(i{ 

if { .s'k'R\i '"'" 1 ,&& $'fr'X~.:r»"' ~ ) 
h<J'J,iittyfx} '°' VK< __ p;.g~:vN# + h.:.ictrit~)'.'Ni~fiu2: 

t.'$=~~~ :t f ('$:n.--·~t~).__/ ~~.,~ ·1 J 
tw.Jxidt'fifc;:;,} :;: hO(ftf~nfr:iYJi.'l; 

ti~~) r ts1v)Y~l ~= 1 ) 
u-.,: __ J.'Jtt~JkftJ "'· ,hr:~tj.i..,~ffi<Ull: 

'><ttrnr~ fl~ 11-e focmbn tlf th~ t~f}lt \•~:ii:.t s~m:i)!ir (s'l)'J{>;'.f == n ~k1;,,~ fai:l :c'tinilt1N~n v aHtie, oornidmv d 
rw •. p,~rt y·' ~ 1hc~ 100.~ticfl ct m ne:artst b..>--uncter~" .s.am~~~kwl f, and tit is me cnum~ .tJ sa11p!e-:s. of a cPl:umh in 
~ ~~\"'l~~Ri:1!:0(l{. 

E:.;.rer1m rn~m::.bkx,:*.:?.i- ~nm~ciklt~y n~:ri to t>mwci.ny 11).t~n.-.t~l\:.'ic::J,~ ·ilr-e fill~ k"Y r~;i1k.,~tng 1!1e ~~mJ.i~~ iit thtt. i;::,;;,roor 
of fae l~rd~ry ff,~tn:itfod:~, t1:lle Jwt the, hoi.mdiwy rria<"r©:tfock~ MW:! ~ri. coo~e.teiy p~cltled M m .. t:id~ti$f 
t5.1 i ~&d ~titd~u~~ t~_t2. ~ @:1 ~~t~torn1Jt't'dbit:<...'i< is ~Kt w mer~ fu~n one kiut'rl~ry m.wrcbks,;.'$:&. orre ol the 
m~rmiack~ it» :ehofi'en, ~,oording k"> &.iE fui!l':cfwirg ci:,n\,e«;ti:!w.:, for twf,~r~1e,:;. 
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,a-,'1$:;fl,'.lSl!;f 

~\*,';Nbt~<:.1i: .;§ 

~!:)l;lt»:l:;:n; 
f§li>C~"obbt.'i<: 1 

f;~f«.~".J~' 

tt«m'gt~ 
f!:s:,m«cl:art 

tnl!K:t;:i\Jh.~:k 1 

Chr1:it'fltt)::)1'W;~ r:>;WW~)..~rwnw ;,i~"l- r~::kkid ~(~;;._~'-dh~ tz) ~:h:\t;:\,!,\~•%t 7. fat ·1 tb~i .. J9b 1.6, L3 ft¥ ~;;'!(;h .~xH bll:x,·k Th~ 
~~d.ih~ i:t,; J~fk'itr:¥..~ ht ttR~fih~ t<} .ij ~i'®p;;: bl4¢h @~t1,~:f~te:,;.i by ct~ht1~fa~ ti~ ~h~p;;: tilook ,(,_'tt 1h,;:: i:.:-tWf~~f-'l{:W1ci:k~ 
M'!'llt111J>,e~ >X!tnj:i0;'1tflt Thi~ t't~orn~tlng Of the st~~ ttled; it P~'fotn1~ct bi 11~ tl*'-.~mi:iHng t:,tt)t:~~1 ~~1ci,1t<td m 
s1Jhdatl$@ 0 .. ·1.$.0. 

Mmx®kicll.'5. d mkx"L~~d VOP (infarl.iood '"' t} am p~d,::ktt a~n...it·ig ~o $JD,.,~t1~$. 76JJ thiDU:@'1 1.J,, 'Ll T~ 
\l~""tl,=ii.~i p~i:Mhv;,g if: m~ ii:.iminslnGl;: to.-"!'1~~~""lt, ~\\~v~r; i~ ~rl'*rned ~t ~ fkkl w:-a.'¢p-~ncl.t~i{Y. A, ~m.ple tmi:~i~ 
Df 81 \/OP i~ ihei~f.~e fHed \l\it'l f:'i,e 'i.'~~Jrne· cl the ne:..~r~~t b.c1.wir:furv ~mde t)i th@ ;g:~rn~ &:kt t')1n-iol@Mh' tt1lt:\~at~nt 
·~.[o;..«L•i:i. "'''- ·: ~-~"".: · . ,,,;. , . J*~' ;s/;;iiS.J>-.~::J<i<l.'i-·~ t'J~,~,;,,;,•;..,,s; ·~ ""-. .. . ,'".·'-·.· '."'-"'!~~~"' ,.,/ ! .. '!"'"""'~"'"""''" ~ ~:"jC.~ ·'°'""'. , ~,~.,i...,.,,.. ·,, -:-;· ' •. ~·""'"""'[.,"-.··<';<'! :'"·· J:,1'.A~~ .... -r-c.:,,;,..'I; :X\I!~~ P~~-..i:~;· :,""~~~:-, & .· .~ ..... ,~., .... ~:~,:,.~!,:;;.."lt)t"!~ ... "-"'""'-~rr:;:.,•vt:.:«~~).~. ~~ ·l~~~~i~~~~;!,._-.l .,J.11y. .. 17- ~~~- ~"-fu~~ ~:B;;:k-'i;.n:M~:~~ ~ 

~i..:tic/®'IBi~ 7lU.4, how~w?rc ~$ieG oo re~. tQ i!;::,"l::i~n~ ~tbi~tc"th,~ qu~lrt~· t1f t!W,l,;r/ 1n4'.1D fbim<'lt tM t1-~1iM 
nm~'ht~'1 ~trib~d in, tfa,j ,~ulx:J~-1;,;~ i~ tK,t tJ~~i i:1A~itl~ 1bi,d:ice--tin..-oing re..ta:::'1:gfce ct h\e: \/CP, · 

Th~ v~ettlf ~1j~t'@ t~th""ilcyi..~ it ~pl~d t~ 1'1l~~~W ~h~ ""~t.~rs J'Ut the ~t~:ssp$~lt !;.ik,~ks withh ~ rn:,::~,,., 
fi'~11~ .... ~i'i§i1t tn;,i,;:rct:ii~k_ &x ~11N't'R.Aci::~~fotl t~~':\ibk~i arui for .1: $.'·d~d n1~z:r(t:4;:%;k iro:ciM~~ h ~ P,.\IDP, It 
w,:xks \~ a ~irni!~r \'\,~}' ~:s the h"-'"lfiro.">:fol folf(i:',;:f~d by th~ \/·~iic.-ru r~peMlile ~dt1@, 1IT>:1 i»~~ ~: ~mpt{ f.'t\l=,lU(Wd M 
tr~ f~ptU!iMJ ~c.~lt){j iwrt~m~j t)t\ ;a. 2~2 ti!~. &Xr.;~pt tm1 ihe- p:;._~~i ',i'=a!t~S :a:re- tNci d!1'!:@"l-Sb"l~l ~~~fors. A 
marcr®kci: has f.m.ir 2:x8 km"iim;inc:e blocks, !et {M\h:[ij. 1i.4l:,4nl f:;;t\. \2;3} $tl:Q fftam~pfl /;;;cl], t ,2,3] tie t~ '.•ett:)$. 
;:;,,_aj foe ·!j:i-~n~~·~l"l.;;r~~ of !i'w;: fo:i.~- i;h,B ~~k;J, ~:;p~1;i::,:~1;·, ·~l~ '''*·ik,r p~,;fo\-i,l. s~ ~Hf p.-~,;,,;;'!;~::l rn,~s¢'::'i-...~f:t 
e,,_,,~<iivalen! 1P: 
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if ({rtt t't'l:K:-td1itif~ i~ !NTRA-<1Xii:i,J <)tM:fm-~11} M'K~ i~i~'.=lttil.;t~~ i'l }i f.'i\i()P) { 
MV*JJ ~ ht,/itfl ,a: i~%lxf1l ·,a, MVxjJJ -~ D 
M\'\F':,] ,, fal'\<\{H "' =M:Vitm " M\.":tPI "' (1 

} tlh.t) { . . . ... . . ........... . 
i1(Tt,ifl~P!OJ eee:: TRi-\!\"BPAHENT) ·l 

MVj\t()l:{:frrn,*'nf1] l~ TRA!',,(SPi\RSWT'.,? ~,th;'.[1] :{(frn~;pf.2}~:THA!\.(iPAREJH) ? 
s.<> ,.,,r2I•M:\j •!"),'., ~~n.:i.~xt ·Ji~~·t·..i X< ... ~~tr}~ 
~lV:i{t1.Htu1,~~pfl] i"-' -;tl~ANB.r"At~t:Nl';? M/yJ1J:ffi'it~mipftf""'tf~\.Nt'<r'A1E:N't) ':' 
M\.\<fJ}: MVy!~]}k 

if:ff r.t-i:n~~Hi ~-z:· 'N;:\NSP,*t.RttMt} l 
\1V~t1~0:ofl't=;,1,1sppj !"" lRANS.~~llf'iENl}? MV:4q :(ftwt1~tiPJ!o:'ffu\J",g.pf\RE)!lJ '? M\s>;f3]:M',l~i:2M; 
MV)pJ,->t:'fn!!i~~pfJJ l.,, TfiAN~;t"-'A~'ZJ'fl}? 1'.-l\{yJr}.HTt<±~~~FPJ'~':'ff-Z:,"',NJF'AREJ,'r) ? r,.,1Vy'F)JMV1[2J)\ 

} 
if(li&11tt{2j °'"" if.t;,\NSP/.,ftrfNl) { 

i\.:lV~f~1t{'fr@i,~;ppj l" TR.~NSP/~~f>.n}? IVV.••lW ;ffTnm:.'<·p[{ljl::TRAN:S:P,o'::HJf:~IT~ ·? M'\.<':.{O}:M\t'.~.pw: 
M\hf:J]:;;(Tmnfop[Jl !,;:; TRANSf"/\R€fH) ? M\•'yf~l:(fl}~1,.,p{n},,THJ\NSPARENT) ? K<1\•tfO}M\,\[fDt 

ffCl\::HinKH ~~~ TRANSPARfJ,ff} 1' 
M\i'}f-3]:;;(T m~foPPl !::;; TRANSf-",i\R€NT) ? MVxf2l ::({Trnn~p{'1 J:;, T~ANS.PAJfE~T) ,;, 
,\lv\g~J"-'ff H!{1$,pt21 !"'THAN fn''.AHtN'f} ? Mv~- tE!{fn~s n~,141:l~ «li{.;;N:t:§\Mlt:Nt} ·? MVtf 1 ]MV~,tn )1); 
"t ,, 

Vt::ct,:w ~fcin!J ~ ,:,.,;dy ~W,d h h P-, ~ncl S{O:\K:i}\8.:.")f\, it b ~ppfo:::d r.~ ~ rn~r~l~1:>~k ,;frndit ~~r 1:l s~ ->:.0c,:x,,~,;f 
The bffl v~ctc~E ~tier ~ddh-g @'~ l$ed in the P~, .~i'\'d S{GMC}\/0? 'lecror c:.lec~<tlfa11 ~rd bi~ry $h.~~ d~i<;.-;x~rig, 
aM in t\~ :EP./C'fl -di~t ::'l:w@ oeooang. N~e ttia~ th:e i!:vera.:gei:i mdi>On o,,<.actur $sc.~bl$d ~1 l.$J.3 is iiseu a--s the 
~kiri Yedlrs :cl a GtoJlC macNlh-~k {L~. a macmbl~~- irx:lucierl: fo :an :S (GMC},.,\/1)P and m~l :;:;:;:; 'r/ far ~his 
~dt!lt'it pt~~-

TI'~ !<~mpk bt~q:.icfafax~ in <:"3,s~ of m.'tfi-in\%1:@r rrn:.,ik.if.l ~€>t,l:r:>i-~ i~ ~mr.)...-\'fii@<l ~"..lr 1SxH fS{ ;:,::@fr~n~- h..~<:!k~ iri t~""@· 

m ~Oflr~~ih.'e wrj 1\."'f: 1f::<e t1flci ~\~"*~ in ~~e of =hmrl~ted Wi;~''.t{l>.?!ook~-. tt ts ci."11,e l::l~lng tht lu~mir1;~1:t)e and 
~~~o_sni~""!c-e c-;)!'nprmants cl the rce~~fa,B!t r-aoonsiru:,;~q -#)d f;.~'tli~o:§ r~t'l;:ll:1!:/flCj,:: VQP, 

ltm 1t~!t.@ kw thto"l Qu:ar1tw,,J~rr11J1~ f!iWJ !Sc dtfi::'lOO 111 he vui hea~r {see sit:c~af;.;$~ 6.2-4\ l~ 'taJu~ of 
:f~W1clk"S _¢.a;:.W~t~ !~ tfoi(.hW,l...i w;.t,~ f~'l i¢fi' t-z:1md1~ ;tft.~ biHt'l lte v~p h:.~~dtt {~~~ ~il,-;::{~1.~~,U .. 3$). tk,ki th~i th~ 
~'npl~ 'G."l>i~t.w l~ p~d~'l:.l r~fo~,1 r::m,~10t t~ u~";J' fu' in~pt~!JtlmL f:or ir:iwtfu~ '>'1t\-~"' i~ h~ff .i!n.:d qu~"-ter 
Mrnple '>-'fll§.l~ ~rn· \i~rn~iN ~t~~'i:i~k,;':li oot-N~~r. ~v,t:l: ~1~~..$:We 1~--e:5 r::t ·ttiE ,s:ame fel<t i he ne~;j mown 'tei:-wrs 
are g\,-e,.S') ir. fra~1e oooroi~gle--.;; mat is lhE ·;,c~c.;i! ·~~dhat-E~ d ins h~r sarn~es 4'ffe:r t:w 2, 

~ w:[3(~$~ k~ hterp .. 9l~Non ct hijlf $~~~P~ ·;,,,~be-$ ;;if,fihed in thi$ :s.-~il.:t;;Jaiise l~ ca:tiec oi.it on!t in h$~ s:~Wip.!e 
~;.~·"-~·"<· ;,.o:;:. ·.,,f;,-o.!< ~.,..~~~~~mp/,;;,._,.,.,.0: Ho;,;~, "~~ 'N.:lf ~lo\t'i~rk: '.,~iw.:::i;, ~N< ~,,tt>~i~t~:<: f:}i =bllir,~:~r ~~.t~ip~l<>1·li'"'t' ·oi*c, 

df:!pcted in 1igue 1,18, i!w! v~ue ;:if f(),Un,:;ikig __ oonfrd i:$ denn:e-·d USlf9 the vop_Dl;lrwifl.a .. h~ bit in ~ VGP 
tie Mer tooe$l-©tlau~e: 53,5} J>.f:ct-e tt.l1 too ~~11~:e.:i {llJt.iKW me: ~&Jed tegH~.11 (,~m"ict oo ~J~j tm 1n~e:11c"<t~~lc~1. 
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C 

a:; A,. 
b :;: tA. + a + 1 ~ r0tw.-0tn!J.fttl,sitt!U r :2 
c ,,. (A f.> C + t ~ ~'Ol~Wl'l{j:~C,')tWO!} i 2, 
-d x,. (,~ ~ {l -.'; t1. -~ l} ·t 2: ., $1)i-.}nd~t:-ij_,,.~~~lr(}if l .4 

Th~ pr~!SiS· ftK in1i,,:t1,'l;:;{aikn of lha!f ru'id qt.1arfo:r l!icarnp,~ ,_,:~h.i~:s ddlrwd in this subcJaLIB~ fa, ;;;~mfo:'d out onl~· ITT 
riuas:i:i:1r s~1-np!t tlKid.i, kit ·whw~ ql.iaJtrn-:,"sa1t'¢ilt=,='.1. f\*'!lt~t'. th~ pnx.':t~ if,; =:;\*'h e;,1fi'k.',d tiut fo~' 1fi~ K@t<t--~ht:~ 
CQ,'1,p.D.nEfit of a \'DP; k<r ts:R:-fun oompansatkIB -::<f tha c:hn:s-fiin~~e 00,..,,,p::<~nm\ tt:~ re:specfa•~ rrn:,tim -,,~:;,;ors ~n?. 

n.,~'14--sci kJ t~ n~~t haff pei p-c,slfun \~~ Tab,~ 7~'9} ;i_~,:d li,~n J.l!'t,.~"l.l:Ji~~= as ~a1it~-scl in half µ:~l ~·,-r:p~ 
ir:ren:R".li~tioo (it.ih!J,'m~~ T,B .. 2.t\ 

In q.~~ ~rn~fo mc.'1.fo intl:,."fp._im:it"ll'\ k-., l:l\~h bk,..·,~¥ of sizti· f'.ih:N ir1 fo~ mfurnr~,~ VO? ,,...,tifoh posi\k"l,""l fa, ootn~cl by 
fil'® tJ:;.1ct1d~t M16fo~';; 'i{ll:.'k'iut fot tl1t bbtk fo i'® j::ttditttd. ,SI i'"®i~f&-~•i bbti: ij-f 11~ (M+rtx{N+i) bi:.ii1&1 h filw 
dl:ras::tion 0:f b half c;;: qus:1r1er £2'"t1fie fH}-s:itb,'l i:s ~~ fr-Gm the r~~'i>ltruded and p~d1~,d refarance VOP. Trnm, 
lri::s r~fur.~'K;~ bk..~; is ~ym111~llik;,>llfy ~;~m,'ru..~"d at fr~ bh.e.."* l'Ql~1d,>l!i~;s, by 1%~00 -s:,;i,·rnp~!i- 1~f4f tdoci; lx.;,.,11'Kia!)' 
!'t'i:itlut"lng i:\Gt"{.\,"difig ta F@Ui'~· V2 - lT. 

Th~ miif sarnµl~ vafa.:.~s and (if: ,i,pp!ic.abra} ih~ qt...~~·,,r ~~mµl~ va!u~'==' am ~'l calbu!at"[ld IT$»,, lhi:s ~ikrsdoo 
M!J&imt~ ~.:4w:1; kt 1\VO ~z~pt ~tbi'l~~ lt11M ft{Wwii'©, 
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X.;.-t:S::. 

~-] 

X.;.:):S::. 

::c1_-j© 
~ s:; 

{:S (} 

Ttw \'.alu~~ ~11~rntM o~' tK~1 ht1rt:::tinhll a":ld v~~~ic.al rnwring p;M,'$. aro ,)l!pp®:Ji k1 H-w t:tmf!~ m [D, zf-i .. 1•\1]. n~ v~lu~ 
ti t<itlt1:0:'ii:Tut1,_J1111v~I k, i:.fofr~i t~lr;~ th@ s;,,npJ~)lif1dk'U._JTu".i~ bit in t'h@ \ibf::' h~~Kl~f (~"§~ :1t,fad~~J~~ (1.3<5}. 

If ~ppli=t~!t~, t~ Ql~~rrer $~mm~ v~lu~~ .are, ~!01;J!~t~C In ~ $~c:ond ~rep to:lb~,i!rm tm: h~if ~m;,~ lnt~rp(!;!$:lon 
descrit;,,,,"'t:i ~h,::.".ie, ~if'!, biii11e,;.,w iifltit:·--rp,")!afa:wi be:fo·,:B~'<"i nie-1:mrre,.;:pornfu"!i@ half a~i in~~ ~ample lia!ue~ is carri-ed 
-z~t ,~~ <l:e~':flbed In f%'l.-~ J, ·H\ 

1\'i ¢fa;z::t:~ ~ ri1t)fr>t~ \~thw (MV,( MV;;,'i, ~h1 cliffr;t~rh¥! tr~Jt\¢~ v~~~t-:::Jt (~1Vt)i,( MVOy} h; ~l:t:~,'.';'t-~1 fr-zm1 th~ 
b,tsh,~a,-n by u~i~ th~ vw·iiElble !~ngfu cl~,:;:,:,ding m, cl@r-cri~~ in ~thdw.I::~ 5 3..'62:. Th,.,~.,, it fa, &ci~'<rj ~D Et matkm 
'lt~ck¥ prot1d(t (P:~:, P)') oon¥,'>tliWtit \'ili:!i~ to ftirtn tt'l:& rn,~l m~itm :,,.'@t:toc. Th~, ~'l~t:al ttw::<!kiYl voct{:f t1tl~'t."tling 
p!'fS.t\~~~ !$ *-!'1f tI~\%$ 1h~l ($ ~1~J!\'~l~f {('! ~h~ ~<slk,<iAtW= ;®~, pJ t~(t~ll~~!~'IB"a ~r~ (;®'t\>:~ {'iU!: b h~"l't~l Ut,i~: in ih1 
fcibv>"i~. Pka:ae 1m~ h"lS!i if ii~ cy.:,arter ~ampfu rr:<ntle h ~-nabl~cl (qqE.!!rt~~_asrr?~"'""'q, fa~ ~~'i.~m~1,g mclim 
'lt~ck~"s ~'"tl ~lrn gl:;;~'1 it'l oolf ~l tMiit~ :,,..-t:i-th ab:filJ!Lli~ ~~ues !'W<OO iMN--i im,,.,i,c;.,~r 1W ~'@~r oo in~~gM. Ih~ pt::x;@$s 

·.·.·.·<·:<.>. 
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ki f;lffr>\W~ \ti lle '::Wit'!:~ thiJI it is v~lkt "f:flf tne fflW(l-f! ~ctOl oie.(l!{~\r~ ~ l?'lt~'1.lCft$,f)J~Xlf'fi~o.~ P,, ${()MC} -%t¥'.J ®:· 
\/OP$ ~icept fo:lit the ~mtfr:® of lhe· predifu\.ir {Px,, Py} n@y be .c1ffer&¥L 

t ~}ft:® !'! \'"t~ ftlJ{i~·,.: 1 
.f .;~· ·1 -~< r fo~~ .•.•. , .... 
hi);/l""\JSi·t)« 'l!; 
tf}~' ~ ( (·:12) ~ t); 
f~Ji~Jt~ ~:, { f~ ~ f}; 

st ( (f ~.,.,, ·1 J ii (ho!'iti1,1tt:iL_rt1'<: ___ d<'f~t :':':~· O}:, 
!\.~ffD~ '" hi:~l,.t;;::1f:,~L.t·n\.' .. Jfah:,:: 

~~:,~(~: { 

} 

IVW{)w ,~ ( f Ab~Jt,n'.~>.:m\~!."1:1-.• ,}J.~~;,i} ,. :1 \i • t' \i · tw)1lt,~r:t~1c_::n1>'_ ... t~~i~1'\~l:1§ ,, 1; 
W l'llt':itl:.:r':itit.,i! n~· dl:ltti ,,; O} 

. MVO.x ;:c,·;: MVth:: . 

\J ( V "'"'' ·i} !I (Vt~H~111_f1'.i' ___ i.:.l..:ltti "'"' 0) / 
t1.:1'{DV '" \>':S;t:'lfc:;:;:i(sn;r :data; 

~'?-!00{ 
M'{by "' ( (At)::.{~-~tli:{,~l__~i~·(,/Ji:sh~J - 'l } ":f) r :.':,flii)o:i!LJii\o'_Jl.l;,,1,;.i1,;i:t! ,, 'L 
if {~·1~rlk:@i"ff1,-..,: .... dmt~.::; 01 

M\iDy '"' -- MVO)<; 

~i\qWiS:f8f~"",:.~~~t'~~;1{w-«v.:, t) { 
!MVO:...: ·;;. MVth: i 2lt; 
M~Dy :;; !I.Wi{J:y r :? A\ 

MY'.*: ,: P-x -<· M\1JJx: 
if ( lMVt < AW¥ } 

1\.f',),'. '"" f,AVi 1- 1\<l/~sl; 

/,f (MVi.:"' 11%il) 
b.Nr "" M'!/~'. ·· t<'lrlgt1: 

MY~• ,: Py " MVOy; 
~- ( ~\41/( ·xi J~}:).~ ) 

;(.f\\,, ""iVVY + i:::il;itji,l'. 
~f (M'iiJ :"' l1%1h) 

t~f~j· .·:·;- ~\)f'~t •> l'<~H~<:0.: 

Tte ltH.1:e ct r~w ... da,ta t{e." horm:>ntai_nn,: .. }:iata ,am! \•i!~itfjrW.JlitaJ ,s. ecyuaHo t:wn ttrie,:s t~vak$ fo4"fld ln ~he 
\•t'cdordiffure~~s' ooltrt'in tiiab!e S,12 .ass.ocia:ed ,~~~fu thE ~'\,"'ei\BJ code\-.,<ocs:l. 

~. p:nr.\S!t'l~<'!:~S in, Lh~, bifat'~wm ~h~li b~ ~ul';h foot lh~ c~1i:pc-,,,~"'lfa of th~ r~:m1~~i~·i ¢'liffurer,ti~ rno'l:.fon. \<t.Chx, 
M'/Dx ·~fl:d fo1Vily. ~r@!! !re h the r~rge ~~:;."N:high}, at fa-e 'lline d thmr t~s-e in ot."-~kdZitn,g he, v~!lrei cl MVI and ri.wy 
(!::;!,, lnrerrnect!~~ \iij1~1~. ,~· MVD~ J:ri~ M\itir rn~y oc,:;;w ~rii;it •a~ mt~iq~ m~ r~nge riowtugtJL ,n aoai!:.1Gn 1t'$ 
a:,,~1fKifief15 cl fue 1P.~,n;;:;1rnde.d in<1fu~" ;,-e:<:.~tlW, l;,.'l./1° .;md l<fL,} $rtlli a~o ~~ ]n Im:!. 1\,n(~ [k,w · fntihJ. Th~ ;,;i/!i;;:,,v~d 
rang~ [!Oc,>':' : b};h] ~<f th!!! moticn -.,~·cbrn ~:~nd~ 0.::'1 th$: pda!"Mt-er '>•~jcQdec; it S$ !:i~~,\\1 lf! f.al:{e f ,,$. 

The ,/ariahfus t_size, f. kfl.4'):( llVDy high , L".ll'!t .and ,!'$9~ iirtz. t~n,pmelJt '~mi;ibl&.i th~t are rn~ u~e:d WI !tie 
rfilma~,!:l~r cl this prut of 18.0llEC l4~S~·- Too p$a111~ters h:;.dmntaL,.JT'l\.,.;d~i;;i, ',:i~ik::-al_Jn1(,.,d~~a, 
~11~Ci1'ial_}i''i'(J~:§;,~i<i)I ~td i~t1i~l__Ji1~-3~ili~l :iID'~ p~tat'l~fafs t~.;:;w:i~~d tn~m ~ t{ts=,;r~-~'YL 

T!m vai~M~ ~"QP_f,·:x:;t:k r~~r~ eilhl.Sr k, th~ parnn1cl~ \.:•:~pJc~"%:!,,JtrN~Q ~ :ID ti)e r.:;:ara;f:'li:;:tef \iOj:Ub.~J::<actw'$'-O 
""'hit,.~ h~-.~ ts~®t i'~'.D-.,~t~d ftttYs fft~ bl~:sit~rr1, dl§:\Wfi:Tu,~ (111 the ~wti~¥i.~ ~1r~iidir>,~ rno-..~. b th~ e~~ (i P- t1r 
S((;\K\~-VOP pfOOk-:tkifl 1':idy lllr'N~Hl ~:irndi!:!:lt-t.iti .;<ippii~~: tn lhe cas12., of 8/i./OP precI~ttn'1:, fW,-'>'-Srd as V,$=l ~s 
ooch,,,~'"d pn:~jfa:tion m:ay ;,ipp:iy. 
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t:tf' 

v~~~~Ji@~l!iw-ard 

motiof'l 1;~m:~r tl::l:ng~ m 
INllU~<uwle uni~ . 
{qM~t1ef~~l!!f1'}11~1} 
:t,.(),.-kn:ls~l 

: 4 -\:,;itt~~;~i.ti~f ......................................... ((:{:ii(:§}ji::tt····································· 
~'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'..: ~~'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-~'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-"-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-~ 

5.: 1:~st2.~s1 tl l f,.,:25.B .. 25&. 51 ~,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.... ~l,,,,,,,,,,,,,,,,,,.:.'{,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,'t,..:..,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, .... 

:!······················································· .t::~~f t,I;:]~J····································l·Y1~??:,:~.1·:1·:tf ··:;································ 
;,,,.:...( ................................................................................................................................................................................................................................................................................... "'i:_;,,,.',.(:..t~~.k,\.,e:_t::i,{,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,l,-l-:,ltiit,1£~!:__1!,,,,,,,,,,,,,,,,, ...................................................................... ~ 

ff H=;e tX~m:;,nt ff,ijt!'Pb!wk i~ ij t~M WK)tkws ti:.:,,<rw~-'l~~~cl tnJK:.\{:ki:a::.~i( !htJ'i fa-e $.~in~ pntdkt~kjf1 n1~iN1 veK*ir W'x, 
Pi) ii used ~'W ooth teid ff::{ill'~1 ',,'f,:~ttm~, Be~l;!~~ the ~<'ef'UC~l ~,n1pc~~"lt {;If ij freM rri!J~<f! Vl;(1,,,_";f i$ 1n1egrnt the 
\'*ffa)~i d:W~r~tti~i r~~:,,lk$'i v~~tir ~mX}::#~d ki ~h~ l~tMrn.i,~m };; 

M\¥h:..11: '*'edt:.:.<l'$ ar~ @l~h~~,;::l K1 pt~ikit K)tcl~k~ (t~ c.~x.~~1 .s:re@ (Jf ~ r~~r~K~ VOP when {&Kt {~nit v,:1-i~\, t~~ ~:t::.~'t 
vi@:.:i ~~d-~ kirnH,,t ~ nr.it in ~;;;;e {L~ . wtffin ~hi.~i~'ltds.;:~~)e@der ($ O} f"1f ~n J.-1:bit,~iv $h~~ VG%'. th:<!;" ~i%1-<:led 
:'@'¢'<:) t~fo~'$ ® th~ '<:it¢~ ,,_,i1hit~ th~ l-x:~t>cli!'i~ twt~t~f.~~'\ t:i~d..~ ~~ t're$t.~~~~ h t!J!:.i-d~!-JM 7AL t .~\ t:~ITTi::!ing 
f(;.ef~ti@l,,:i :~ ~-fa~~ by ,,,\<')f:l,~y,,H~ ~rd v,~j~zjM ~'4~ded tc~ ~'!:'11:.~Npil".! rst hi !rs c;~~4 {;<f M~lf Mf'!'iJ'.!l~ !'l~tt<®, -,~.hAl';: ~ 
~*"fWl~ r~ferent~ bt ~ tt)~itbn v~tqo M~:t~ (;1-.it~de thi;, ~X'.{:l~ \/("JP $1,:f~~, {:lt1 ~ge ~*-~mpl~ i$ ~1~1, Thi$ ~d~~· 
~ripl~ i~ t1\<1tic®iw (:1\ :!!::~ling u~ t~ttii1 ,~~ti~ tti ;th~ 1.,~t tWl ~l ~1ltt1 1~1cl~ u-w d~°'-~d 'i/OF ~!~'· Ll!t)it~ittn 
~".!1 ~ m.:.".l"ti>..sm '>~1i:w ia;;; p:?.:ffo~t mi ~' ~<:!mp~ b..<:lm~. and i,epsrnte:!t tor e~~~ cernpc~'<"it ·Of the- rrn::it!rn:1, ;,<er'.il'Jr, S:!\: 

:;.iepicl~cll m Fgwrn 7-fH. k~ ~~ c{ qu~'if:r l:<a:mpfo n:::.~t. Yih~n a ~1µ~ rm~'»d k~ ini~rpo!~tiors {scoo :S:t..i.1-,r;!au:W 
·ri::<2.2, tt~1~~ 0,;1~M~ t!-w ~~~"d YOP ~re~, a~t ~• ~mpl~ It u~~ t\i'klf b blotk M~,ct~i') rriltit1tt1g. 

xd:Bl: 
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wt"&re vl1mesr = W.:!f:\Jleit~:onmLm~~':i~§l~_ft~\ vvme.~t' = \'Op_vert~~L:1'-W'""s.p~~u,e,r, ;;ytU1',. lm.m; ~rec tr,e. 
coon:fo1ates cl a 1z:a1t1p~ iii ~he turrant VOP, {W:e!', xrun a:r~ t~e ~otroi~t~s .n-f ~ ,sarnpieitt thei r'E'ete,<!)ce \/(JP, {di/, 
(bJ is l~ rm.ihn 'l~d~ •. and i)dim, ).dim} sre !he ilime-<1sbn~ c11he ~tm&ng rectangh iof Ihe ,i~~ren..,~ VOP'. All 
coor4if!~~""' :,,,.n rokit~d fo fu-0. cl:!~~\,t~~ ~~'drn~~ ~ytron1~'>:i;::r~1:~ il'i Fi~Mt~ 7-10, N:>t~ t~~i: ~r Hi~i:~~!.l~r VOP., ~ 
relerence vo.µ i£ ~fhed hf vitl~~{u1bjed:_J~yer__;,\<\c'lfu at1Jiiidoo...:~i:~tei..i_J:sf}i:ff ... ~lgM. FM ·.'!!'} ~rhltf:a1y ih@~ \/()!\ 
a: reter:e~"$ vtip ct ~wrn~ne,ce is eietlneo my \n:;,:~;.;~""i~h a,d '.Pp_nel9:1t :e:::ren-l~ io rn.mtpe ct llj, '>'s'*i!e mat ¢ 

t:nr~ina.,"1:,a i$ dsl"l$tj tv %® .. :~ .. id.h>~ 1 } a,"'ld f~® .. },i${gfu~> 1} e;:de,\1ct$d t, rn~~¥i:il~ of J. 

'.~1·:}~;~H~-z;i,,~1 m~~\iMm~ ;;~t)r.:·ii&t$ .~~1~:, <:~ t:~::l~t <t~k1t f~~, ti: ~;i.t1~~:1~;~:~?'~,~~% ~r ~ ( t" -~·~"'4) n:ir:ik~1 
-.'f.'l:,,t:,r~i_ .~ =,~f each n{)rh,ari~~rerh "',,:,,,. ~, ~~ .... }\::~ ,wmin&1 me =,'<.:li"h-' p;.~ ri,J.>.;,,,OOi:OCK, a~ $ 1M!t~t~\~ b1 It~ 
!'l'\.."S\~t 00,._":ffi ' 

Fm (h":!:W\r~ a rnot~~ ,.,~t~r thf h.),~®I ~nd verti~ai 'lli.',!h&i vectM ~~~~nl:$ w-e ~°"'~1 ctt!'N~n~il)' b)' 
w£ing :a r:,.,~dicl:iQG, '-::;:hk:h i~ furn1ed by.~ m€di:an fi!tertng cl lhrBB ve:ct~ s;::,giwkla:te r~e.,fa:tors ($.,rVt. MV2, M\/3} frotn 
tlw ;£pafo,il n~igl'k.:.,urho(;,1 1nau!)Li·ook;£ or t'ik>t&s afom,'d'.,<' d~t-~"t,xt !\.\.it~ fr:-at if a~Yf ~~tfal n~zj:hbourh@:.,d 
ff!{:.Kfdtiloct !$ a GMC m~l\~Otk {i.e, inc!udM )1 ~ri $ ((1\!G}VOP' >lf!G ~1~,ej ="'1~ ''l'} ~nci= i~ j~ ffi t"i~ ClJIT~""lt V()P 
and ';lidM ~f!t, t~ sve:nig.ed rno6:.n \>~for de5ff.be.d Ir ~t©d,~t.,~ 7.K73 !is. u>aed a~ ·~andlciat'e. r~IDfa:ITT 's'a,::::~"f'!o:, 
Tht ~~ii~ p~ll:km eyf tijndl~i~ ~·~id:¢!f$ iM ~<t<.:h ltil~~~ 1'et:sksf i~ ,;:,=!t;pk:,1td in f i@lif~ t:<;O. he; lht 'l.'t-.~~~ ti{ zJ!'li'i ~~ 
n1...~~11 ;..~ror ~~nt t¥ the rornptete nmcrD~t, 'It~ 'op,,~r, {'.;aie ln fi!Jl.~r~ l,JlJ i~ .ap~~, Whim ~re $holi 
l;,•i.d~'t h~®d~r kint~~t h fat\~~ {L~., '<,,;hV:= ~'.¥\,}id&.\)'4~rlw \'~ 'TL oril/ ~::.t1:~ ,1'1t::.tbt>i \\"ltl'.'t(Sr ~h.~i t~~ ti"~'*nt kw~ 
!'f(~"'fZ'.~k:X.1' ' 

~ ...................... ~ ...................... ... 

' ~ \<?' ~1'.i":l' 

,~vi I f'.j';,' 

if~gure t•:io - Oenn::ttQfl ot me C::aiOQ(~t~ pr~icttffS MV'l, MV:t .;iJfld ~Wl 
·· for ~th ol tfue forni=na~~bk~k$ in a m<'i~'~ci( 

~1 ~ c-.a,Rfa!M~ ;redldtw M\ii is in a ~:JinsfM*re:1t ~:(:iil@i netg~bol.rhm:d 1r1~:;;:%{tim .. ii: or 111 ~!r~rmparnmt Nook of the 
tJUtrnnt ffj:.§}fft:h~!~'* t is ~Kt-! \,Jf{l, t)'t!l6f\'Y!Mi, it ~ $!ill to t)l,!! t1t'#:f~'~i:'.}t'd!f!Q C10t~ Vtt:it'{!{ 
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ifo:t~ th,it cal\f =n~lght.;:~;.,11}\~~1-;.! n1s-::i,;,rdcik~e:t i)ti~Me ibe ,;;Jff{"Dt '</'0~<:\ @' ~'!~<) p~~~j ·i;:;,.~ 0JMt~>;;l~ :h;:;; Wff~nt OOB 
fwh~, s'Wtt videi:U'$~ is "t'J ~- i,o,;hkh ~':Jl~de(!::JT!!Jt>l /$ "tr is t:eat:ed a; ~ta-isp,are:ril in fue: ~'i~ se1se. 
The me,jiariva:ll.~ ot the *:ree c~,dMa:wi for the same mmpanent i5l W,''f'.J~ a-s. :ire<h:'i~r, de1.oi-ad b) Px a,"'ld• 
Py: 

At· "' Miitkm-t .MYl:r, .MVZ.t\ .. \/Vlr\ 
1)·' "' ,M'idftm(Jtri:v, MY2J\ Jd'VJy) 

ft~ lnstan:,,~~- if M'/1s::{--llj, MV::ts::(1)$} m1d !MVS«{,·:1,JJ lhen Px ~ .. -1 **i Py""'~} Th~ fin~! rnotk,;n v~t~:w i=~ then 
t©t,lk@d by tA~i,m 'ihe gerer.~l ~'"'©-)'l.~~ PR?1-:.e;;c$ d,';.'ftw:d in tf$ $tl~l.;i;;.,~1;: 7.6.3: 

If ft,.~ V~tk'\t'5 ~ro L~OO, <!::~ti) d thti rr~t.4~'1 voc&t.i:t~ !is t.$00 f-0..' Jj[ pMtil~ in ~ st1f t!l@ ftiur !LitTli!1~f:C~ blo:..'t:K~ i~) Ht@ 
m~~)rcli9;h. Thi; n=mTlh-~ wf th~ nirtkin vwt.;f$ i~ ~'\.!i~%~nt tG t~ n1;.~T1beir~ ri:f ihf- ~a .. ff !\Jmiri,.'i,nre hlc,..,jki ,~$ 

gi\,~'" i~ figurn, &-&. !\kl-ii~~ '.'ectcw MVDc~-m for both ,c~~@~;,;; lA~k~, is ~'iv$;,d b:t ~!ixJ,ding the :o:u~1 of the ,!{ 

Iwnm~m::~ \iecR~'s, th?it oorre-sp,Xh~· to K sxa tk;,,~~ !h~ oo n"',::t l!f: out$ide ~ ',,top :5~~ &.~ cih,11i:f:iQ ~n!:5 ~rn:Y1 by 
2• J(: §n Q1;.,~rt~ $>:1mple ,IU:l:-de 1he- '<~r&o.rs: ~ cl:vid:ed l:h• 1 ~fl..~e sum1'::$'tii..,."'·n~ The -clJ.mm:,neot \•alt.$~ of~ re.$u]in~ 
~~;~~1tt\il\c:;~:*!i~~--t1lh.'1',;:iUJth ~~i'i\ti~ r~~:z:i\:\iii¢i·~ ~'ei.:ts:¥~ ~-~ fl":~'RJWt,d k>WMi:l~ the fi,~f~~;t 8.~if ~ii'l{}f, p(~j~ii)f) ~· 
Ioo!i"~t.oo be@v/. · · · · 

f·····················:·····:····································· "'···:···· ~;:,,;:,,;:,,;:,,;:,,;:,,;:,,~ ......... "'········}········-~·-··:···· ······---~---····· "··········-~. 

! ~ig~th ~>1e-l rx~~Jtl~n a 1 2 :1 ! 4 I 5 0- ! 7 iiB i :..; - ._ ~ I ~ ~: 

·'.'i: ~ ~ . r, ,~, ~~1 ~, l~2 ft2.: 
~ ~ 

H~!f sflrnnii;; v~b~~ ~r~ h~~1q w;iiw hHh~~r int~mf:t~l0:-~ i$~ d-f:lsftfu~1 ln $~Jt:cijwsf,, T.H .. Z T~ rredk';tkm for 
tumtian::.e i oMai~"'<l b:'t over!a;ppw mot/~1 c:i:::rnp:etsalk:in as oascabeti k1 s;uaia~'$$. 1'JL6 if ndkateti by 
(.¢,f"t~..,,.;t.!i~;:~J .. ~-.,,;:j, n~ f,>'!e,µi,::(it,,~) wt ¢hit.~-nitlili1~e \~ :µl;,'%i;ind PY {i:lppi')ifrt;i, ih~ trii:.ii,;.,;n v~~',;;l( M\lO.:;HA tu ~ll r.,,':,~e!~ 

rn tte h-0 chxirribar~.":€: tfodk~. 
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T~il!l ~ilwi~Ll~ :;lif~\:iffit~ ti~ QHt!Tu.l,Z.,J)t:~ mi;~jj,;,,~11;{,'filpt'.Wl~~tii.:.'l'l §Jl't.%-~l!l'i>, Thil!l f-W\:.~)iil!, .fb p@cfonn~d ,<\,tm11 u~ Jl,sg 
cl:rn<;; dis@le<~t NNe ltmt {!Vef!apped XK,il::.11 oornt.>ffisiik:wi i~ t1ir@b!id f;:1t~r t1ii ~~m:%.lfV ~tiveet1 mi§Cf1}bk~ks­
,,"lilh tif!'etEnf \,•~li,i,$ fo.l'mc$-~I in a-'i S (GMC)~\/OP. 

S$ah pl:,:,~! m :m B':S !L~inanc~ pna.1/ctbri ti0s.<i:: ~'S- a s,<,:,e,eifhted $§Jm Cit' fur~ ~ilictionvafue-s, m\.}ctoo ~Y E (:at-i'lh 
rv~r~dk!fl}. l:n :µtj~· i:,,; sil:1it1b {h!:l: §h~ ~~~-s:fa:Jk,'r, -'':.:lit:~~,- h,~~ ~'<'~~l-,m -v~bf~ ~~- u~+ th~ rr1¥!itm ,.,e-s.~w (:)f l~e 
cttt~<:t ktrnin&~e ~looL ®xt tN, mt of fo'l.1r ·t,err©te" Nt"-tcrn: 

P\ir e~d1 pi;.::~,, th'!;: f$f~'K)l# m-;;tk.11 \i~t:l@~ (l thee tikx.J,;,'$. ~,t J':# M,~ t1:$,..',:re~ bkx.:k l'l{)f4"\~r~ Jf~ 1:.1$ei:.t Thi:~,. me~ni #J<~t 
f-ot· 1l1'm upptt ~lf 0t th@ trott th~ t'i'!6t@=i v~m· eonooportl1'¥ ro it~ Mt~ aOO\@ th@ t:Uts'ill'it i:k'd ~- U~:M, ~'>hilt 
k'if ~hi%! \"S~"'~:f M..l# (•f ~w \:;<\-.;-;;.~t t!,i~, n~)/k);~ v~;%~Jf ~·~~KtW~"S!''idir.:~ t:$ t'i~ t}'».~; ~(::f~~"' ~ht ~~":t~"1t hlwt 1::t~ s...,~i%!ti. 
rnmi!ar%y, fur 'lh~ ~ft half of fo~ b:i;.;~k th~ rnofo: .. 1:::i 'lt,',dr.~ wn~f-1tlndir~ b it~ bladt a-l !hi;,; l~ft :sitfu ~f u~ cun:mlt 
l:iij,;,,'.K is u~x.d, v4-r::l@ kY it'!~ ritht Mllf :ti th~ tik~~ 11-ie tr1oibt1 '>.·ti-df~' o;..1ff~~1:1..Yiding to fi'lt bk,s:,k .at tlw r~ht 1-~ i:if 
ti"B curra'1l: block is userl. 

r(i.j} -~-:. p{f + MT<i .,} + .AH/\ 

i,(i,J) "' p(i .; . . MT/,j + kn;:~}. 

trB bfoek -either :ab<::,\>B .cg be-lc-w, ;,i!nl:I (MT::;, Alr:~) cte:int,es the, rm::i~Gf'S ".>Bd<JS' e-i~l ro the left @' :righ:1 d fuE 
. ' 

Th~ @~kk®i }{;1 U,}\ iJJf./} &ind J{\ (}.,/} :~·~ ~'l~fti~tl iri fiW.:.i:t~ f-:2'1. Figt~-~ '?-22. ~nd Ficgur.,1 7-Zs, ',"'+mt~ (ij) 
t.%t~~too m~ t~'iiurt:11 ~"1d fl%, f@i;,j::;~,;..ii>,1~1y,, d' m~ ni21ttt>: .. 

!t ci'Jl:W: <t lh~ $iJtTt~~r.dk)g tik~$~ W~~ ~t <~~i'( lh¢ ¢..-i'.::Sff~~pz¥i~lt.)J ~~'t'K'M ~-:;:,}l.hY'l '/~ti~ i$ $~~ l~ .t~r:P, ~ 0\~ ~:f !ht 
!£.Llrit,-Urt.ill:1"9 tili.'lt:~$ W.ils (i.W~~ :ti irt)·.il i!~d~, ~M ~'§~~·,ntlii'lt, mti'ICOO tn(tlbtl \..~&:t g foilt®i(~d bV 1h~§ fl'!C<-..~~l 
;.·*"'·f-;k,t fr~ ~t-w.: rn,s·;-~d hh't. §f th~ rur:r.M1t h~6df i""- <'if: ;Jh~ httcl~r ~} th.,. Vl'.)P ~nrf H),~r:l"<'k'Jti.::, -~ itim'ilm.::li~; hk,,dt -~ ntif: 
pr.~e:f\t. the ccieiy0rwit1g r~'!1ote m,-.,:ilm-'l vt,:ksr ~ r~4ated by ~h~ cmr-em mot~:in \:.oot;;:c in li,::k~tlof\ ~, the ,wn~nt 
b:-\lck ,~ a1t tl1e botlt<wi ~1f th~, rn~crt:ttlt,'<:-i, ·ti~ ret,~1~e mt,ibn y~:,;:;k~· t.,tn~~2$p:;;.nt~r1g N§lh di'! $'ct l-*r~ii~n>.:-~ h&-:.~k in 
the macrohloel below lhe -c;,1n:ent rn~cirti:4~'i: is f'$Pla,,,"'!$d ~l the f$tcti~-n vecbr for Hie etnent bk>cit 
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, 
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'i I 1 I i I ·1 I ·\ ~ i 1 ~ ~1 I I I I ! ~ I I I I ~ 

I I I I ~ ~ 
·1 I t I t I l ~ l ~ 1 1 ~ --1 I I I ~ ! ~ I I I ~ ~ 

1 I t I 1 I 1 ~ 1 ~ 1 1 ~ -~ I I I ~ ~ ~ I ! ! I ~ ! ! 

i I 
1 I :--..;; I .,, ~ :} ~ ·'! ·1 

~ ~i I I t I & ~ ~ 
~ 

~ 
! ! I I -W, ! ! 

~ ~ * ~ ~ ~ ~ I ~ ~ ~ 2 ~ 2 ~. ~ L ~ L ~ ~. I -~- ~ if.. 
~ -:,..,,,,,,,,,~,,,,,,,,,*'-.,,,,,,,,~''''''''~'''''''''~''''''''~ :,..,,,,,,,,~''''''''''" 

Fi=ti~r~ 'f,'ft1. ~~ W~'1fhfo1:1 w .• ,dt~~' Ht kw vrwdktfr~ with mKi:tk.3tt ¥~k~~ ~ th~ h~ml~rrt.~ ti.~rli.1. 
on !:op, o:r b!Jtlo-r.n 0:f mrrernt ktmin-imoo btodt 

flgure l ~23 ~, Wt~ghlhl:g v.a:hci:e-.s, H.h t..,w· pr.-edh1i-0t1 w~t~ ,mmim1 ·\l~ttor, oHhe ~1!nai~e ~o-cl:i 
to me htft ot· rig.tit 0:f iurrnnt t]rt1111anee b}ocil 

A fK:{'1_.,,~,d td~t~,i~~ VOP 1$ ci:.i'l~if .:i..~. :!.i mn~f t~¢~,;it~, d;l¢~1(:icd ~ Qt· P- a $(i1~#'.'.}-\l~".lt:• hi thit> p~~ f,~.,. -."·hdt 
'\,~_cct$:d~;;r.A ~i;:,i,;,\<s'St:d retererioo VCP is diefin!:o ~s the ~<1:;·t ~ent'y d:!t(:}....~ 1. or fl .. c? S(Gi\<1Cf'l0P 
kl th~ fi,.(:lwe, iizy~'dl~~ g! i}~ ~-~!t.~ k~r~\'Of':....;v;.-.dx~". 
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Ni:'.<te 1!i"iijt ~r tt$ r:$".ef~C~ VOP :s.elBQli0.:'1 tt· ~'flijPJ $~;!~ {'~!'@ t~ nil$$ $~1:etl !~ :i~!x)~u~ 't ,~ .. JA $!1:iall PE 
~Pti!ied 

k, 6-\''C•P"" th,;:,n;:l i:liitl thHlli kin<l~ uf ,,!jt:;JDii&., i~!ld:f, 1C:\dl.1 kn,:~mi ,;':!.,~iui-,. ·H},:-Jf} b;,ili.~'>-,·:ilfn.l \,'E>"<ik~· ifil~ tlw:.i diAt6l 
\:,~'ll..."lf tm tf)B: (W:e,:;t t1'R~~- Ttw 'i:";!Q!\1f$ ara 4~(R1dai WW'! f~~~o:t t,..1: ~e. i;©fH~%,~"'WIOlrg \'~t:..¥ pr$di0RTI,. Tf1e- *'~~t 
cl~~rn::Hr,g proi:-~e!ss. of a -diffs-eriti~i va~~r i'l\'. foe e:a::aeit:i,' s;ame- as defined ii1 P)d'OP':S e:(~pf fh;;lf b .. ·the ~ieii:~ \,~k,t 
cl th~ tfa-,1!',d me@ t~ f:_c,otle i~ :iiw~ts a~. Th$ 't~,:.t::r ia th~."'ri rn\;3Dn5'tn~ded h:if .in:ldir,g the cl~&~ clfifur~nfuii 
>,:,~'ll..."lf to- th-s: ~")ff!.e~P,...~floirg v~"'~,W W~iii;t@". T~ \~;Pf t::redictw 'K:f t~ qgtri v~t,w !~ @:::,,\-:~)'~ i~. l~ ~~, ';!,/~i~ 
th~ ~h\'\(~td iRK~ b.~~\'w~:'d \il§clt)f:~. h,l',,il'§ th,.(\~' ;;'}#t1 •,,-:,,'§()1(¥ prt,~dkkYt\ 'i;.-;;.fi\6t} ~~ t\~t~t k, ~ff} z)nit ~- tM ~~'Wlf)i1fr\;l ti 
t~Kih 1}~:11,:tn.i:J,~~ r{/\'"· Tr1,~ \\'~·dtJf pttti(,t©r~ ~r~ upl..iii:~~t:1· :ir11n¢ k··i,'k.r,"/tW thtt~ G~:i.¢::i': 

,.,. afts..'<':f ~~ooinJ a ml>lcr.:d.bhd& of !J-.~·tifre--cfo:;nel n:iod~ both fr;~ fun,r·a:s·d and b.a~k,i·w,d §'::"\..~ickrs w-se ~....,_iak,.d 
$~p~r&ely ~,\,ith ~he je1:;:-:_:1de,.i '1'$,'1lW'$ l'i. ~M:e -~•~W: ~l~ tfm:;,iw-i;i8::;,.,~~w~rrj}. 

In fila.'·./O'P"" {h-:z. l,')<,,~'lio.lf,if~i:::,J fH~1l:i-Jn -t~flii,Yi~lltiufs (Ot1\1C) ~ :IK>[ 'iifslf>\if~\l.:-0:L 't'h-<$ it~iG'f{,;_il,:,','.~W""'ti~il:&td ~¥i)<ii'G!kjt~ ;J:f 

S:-~11aaoblltk s ganer~ited b~• usirn U~ d~cted ve::tor~ an& t~Hng r~e,eri~ t-i:;, the pad;~o far;;,a;r:dib-.ai;il'.'<'aro 
tae~renc~ 'lQF$ as d~f.:~ bao,;.,-, Atbifr.aiil'.!,' '$h~Qerj ref$%rte VOF"$ $hall he padi::l=ed <il'-C.otuitig~· 
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,>\li ot tt~ ~St)/!EC l44tB<I m;;:l:!~1 ~lmrensMkin tei;;t1Tuiqt~s ~re t'®~ct c:~\1 th~ ~'),,'lmU;::;n. i;:f a pre&c1lrn h~~. 
t'lfMl[~l[H 1">f rmnmv,:!t)I) (wH~!-\ ~t:~N} fr~-m :.<!• r ... f~\l;>fl~>i' h't1$,.-:}li><, r""fi):]hJ T~ ,~1~'lt)'fa~~'fy,>1,S .(t.f =lh~ i".'llff'~t'!-1: N•>·di: {or 
macrook;d.,;;t m -~- rifer-en:ee \'OF' ~ (t;)!\ th~ nwti011 faff,µe! :r~$olt.:iion motion v·e:or is {d;:,: .... tmffp-et, dyJ,a!~!}. 
T'h~ p-$~do,:::<:'l-tl~ fut thi:s p,.'>.."<:>edu~ !~ gk~t,i ~~l,:::iw', t ,::;.; qµ;;sM~t ~i t'l'l6-;i~ fi,~ ~t;tiq."i •ol' ih¢ ~,;~:clicfo:::-i:'1 bk:<l:'-}:; k, 
~~rtloo tut iiSi Jj:,.'!l.Ctihed in ,tbdwJ~,e 7,B.t2. · 

lM ~xfnr;{~Wr1t_<,.~<.:-~1HH) ;:md (:;:~1it.1.:'¢1/1it.J¥>-ttif:O f{m~wm t:Wi::r1 ri1t'.~ (m:lit'.1 '\>'()P di~t~)n:S-~)ns lb!' w*-, ti1.H1\)iti 
tt)f!liJi)t~·~,nt. f\y li..Ht1/i'i{Mlt:B, .ti:)if\1:it<l'lt\ntwk!tl'{} it >.;iii:.%)._;tiiji;::;t:(Jl:.li~( __ ~;·fdth fr':<!' -~ ft{.j~\l'Hl@' VOP tt ~'ztp ___ )tidth 
t~t~~~r·1":'~-=~~~ r~~~H1:~.-;.i tlp l);., :th'§ T~~::-:..i ~1t~,.~iti~~;§' -Q.f ·i ~ .. T}~'§ hi:n~in~~n(.~~ ~~--..~rr{;~_'},<;.<n§'n~:;.. .. :~;-;;_i9-~~{} :;:~- 4:$fin~d: ~~~:·d!~i)' .. ·n~Q 
)~;hf~'l1§:!~}f~Of (@r'(H~f~.ffiOf)j. ~ft? ()n*} ~)~l~-!$" tti~ G(fre:-~:~{~ntj~ Jt~{~~jn,JT}G~ ~fifnijit~}~~~. 
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i::~~ t '?/t: ~' 
y· }t~(.f) 

/j.: f:~=~~I(~ -:).f_I~~ft f~\. tt~~:{~ b.\t (t t'>;:{ I) *./ 
···~· tL:;~::1<!; (::: .. {tt{~,t;. \~':: I•=$f f~J~. (:} ~.;::K ::. ? ·1/ 

.~··* ~;=.~,.(·~---.~ '.(:~~ l '.~~:(~}:~~:C:~?",;;'t-t: {:S .·:=~=:= 2:1 ~ / 

:J~:· '""' :-:-S~::.: h.;,::~::. fp~:. :. >·:·~ 1.~ 

J::r ,:-:- -~<".i ... ~~<'.-:\~~- ~· Sd~~·"}~:'.~~:tf~;; .. -::--.l :~·=>: y 
.Lt ~<tt~ ...... i·;_~~I.!J.-;:-:~l ~ .. f ....... LJ!...·~·.·:~::.: r 

tt ~=1i~,(.J~tL:()~:=J ~. 1} 
f.s.:,~: :{ · .. ~? ~~= l~) ;;..y •t fa~~j.i...':;:·:-::.t ~ i .f 

t'::>::: ~ :t}( """ ·f=.: :·i.:.:. ~ ·:,;;~}{\t:t:,~ 
~: l'~"':-t :-::-: ::-t ..;. ~-:bt ~- ~~ ! 
Y :.r~-: ~ ~--~ t · ,J:f ·~· .i:f ~ ;:~~£ ... f;.:},~· 
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-:::.:--:1 ~-P .::··-:.'".,:. t { ~",'.:.:f ~ ;~ ... .-::~-.~·.f .~. .L ~ \\ ... · t~~~ f 

I<}r (t:t N; n,;· .iy ..:~ t:..~~t\r:~t) tr ·t.,:, :? .i:;-;..:·~:~:: ~ 
i.{:,.::.-: { .. 1..x ~~ ·::.::: .; i.~-: .;;:· ·x~-~.c:=+-%:-. ~ .i:z:+ t ~ 

f.;:-:,:s_~~-

::-:: I"-S"'r ... "" :X: ~:t~f;. ·f ~ .){,~ 
··./ .. ,~··.:~-:-£ ::::-:: i~· -i- ~':l'~i· .;-. :Ly -~ t"c::-::::f: ___ y=:J; 
i~·~··i_~:.J.t l-K] [ ~· }~ .. ::._~·~-:::-:..\ ...... J<~~: J ··•··· 

~-:/1.:~~) ....... ~~~:f ~ t~~:.f.. Km~:~:.f:- fm~:~~J. 
~~- -~.>~= i. ~ y __ -~.>~:::=~~· 

~:··.r~j n(} L n~J) ~-;· > ... 

r~~~:c.~1 ~ 1: 

y ~'->~:f :..:..: )'' + ~...ty + ... ~.Y V ~ ~:-~ i ~: ,• 
{)t·~~~~~ ~ .ix i t tJ ·t r\~~~:<( .. f•} J ~ .... 

(.i:;f' ~'-· (3; i:{ .,~: ~~::i{{t:t--,;: :i'/ 
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J .... :r\~::t ·~·~·: X -; d~. ~· .i.}: ;: 

-~·~·: Yu:irt{II} 
}.~-~·+·) 

~- J <:;:.;:· ~~-= ~f ·~· :~~~y -t~ .i .. :r + ~:~:::)~:m~~·~:: :; 
:;:.:~\.·~~fj t:~'..;·.r! (~:~: ..:;, ;;.:.r~\i~\ ... .><n ~:.:: 

~~:: =·: J.? .·. t:-::·.f { J.:;·~~ I i· -~' .. ·.·.· ~--~~ .. ,. y ... r··~~· .f J ~~ 
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Only tbi; fo's,"-~rcl V!;stk,~- (~t/F11;,MVft} fo ~pµ~J ~1 :ihfa m~it.s, Th~ p~l:lclic!kln tk~t~ P-( .. \", P(.JJ, ,~ncl Pf_',/ ~e 
~mmHd fK1i11 t11e f&\'s'<.;JF.i re:fe1Tu'1C,'1 'VCP, i~LYfcir br k1n1~'.llt1t)!;! 't'.:0:11~w1en1 ~n~ rntUJtw gnd mL\tkr tor 
eo"'lr~'t§ii"$Nct t;~i,po;:1e:nt, as fti!M'ws: 

·,·,;h£i''~ t\1\·'Fx=@hr<Jo, M\/F:;ct;hHll i;:;~ motb.'<:l W}Gtf)t d@rvt">d fi.:m1: t~ L,s~m:"'®noo mclbn v~tor by .:fri<'idiri~ ~&;h 
¢~~po.~·'t'lt oy t tben r~r0lHg 0,-; a tt~:s~ of !.able f-9. H~"'® (~'id ti!!Jrn;fu't'} t~ kmcU~"'i MC: ~. d&"ifi®j in 
,~mtmi~Jre YffS_ · 

:On!-t ti>:,,, ootb..,:n~1 ,.*·~k~- t!\.>f/Bx,MV®::i) ii ~j:i!i~ i~ th~ it1tlt.~- T~ :it<i't~tht:ti@l ~~ct$ Pb"_.Y. Pb U. ~'lt,d Pb Vat~ 
~rmr~wd t\.""11 the b.~kwMd re:f~·l}nc.e \/OP, reC"''_bat:ds: fur i:lmw.~ni~ ~n~~ent and:'"ref U b~t and 
re(}\.,.~~ Pf" D'1f:"On!!R,;i~ rornw~nts, ~!;, fo!k:i,'.oS 

'-'~-bw~ ,'i\<l\f~y__ .-:h.m . M\l~l."'· .r:hm( t<.. rnr)thn c..~ntoi ,~rt\%>1 fa;,wn th~ iwtnlnanct m;:,:1~1l1't ':/'OOtW- !;:y dMdit@ ~h 
~~lpot~~t. ~y2 ~1ei\ ~-i:wnctlrg ·ot-i ~ i~1i1$~·· 1·iible'i'.;{f . . .. . .. 

iBl).~t\ th'*' f~wm-...~ ,·">o."t:for {~·1'</Fx},J\/F~'} ~~. tho l~ok,\"'.>ir.d -.,'\£,l)tl.;,J {M',/B"",M'/By) ~·~ ~?t-ti® ~4 fol:,: ~'i"H:.;fu •. This 
pretlictk:-n b~k:~ Pi}( FLU, ~nd PLV ~rn geri~attd fn-rn 1!%e f<:H''>''tarti @::');:J b.m:;kw:ardref@t~"!t-e \/OPi bJ :(blng the 
~~"'><::ard pre~olicn, t~e, o~t~"<~ro p~:ctio1 ,;1n':i ttien a'1!:fagh~ wth ~~r-eoc~"l.s p.teI ;,y p~~l a!:. f,~ll::l,'N~L 

\\sfilit~ {MVf;<...._.:i;!lf(J, M\?fy...._(:h(1)) ~n6 f!\<1Y5X,...::;t~':i} MVl:i;L(ftt~f ~'t{ nwwn 'ltiCbi~ je{:i\\Btt WOi'!'! lh-~ gJt'A\Ui;.} W'!tl 
b~dwai--;.1 ttmln~"lc-e mctk:in veci{;f~ kl f..!Tuvk:fnu tr~h oon'Kii;:lt1.MH ~v 2 thf.t) routtdtiQ tn i ~:>i~ 'ii n.il:le 7--9, 
r:eSipect."lel y 
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T~it. mu'tie U;l,~ di~t \,~·clh:t~tit~'l.Jl rnwlk>'t'l -t:Qm~'e!~iun ~ttfr.,~,J ty ~mpk.ving h P..,, t.i iJ(GMC}'VOP n~~ri:-~k-,,;;k 
rnotkm v-eutr.: . .rfrnml $C:~it\Q &tlfilrl kl d=erlwd'cr,,,,i<iltcl W'lli ba(1\o,,'&'d tr©ti1:-,i v,e,-ctor1 kw rna~ot)©ck~ ln a~ ~/OF This ls 
the o.t:Jy t,m($ wh~"'i mak$s rt p.-0stfb:,~ to Ll$'e mt<ti~ vc,;ctot$ o,<':: &)is ol::.<tk:s., D~~, (>,,~· ;;l~lta. rnMion >ii!mt-m- is 
t#b<;\'4tl ~-w· m~~Dhk"X':-K . . 

Too d~'\Ct mt<le lililf:S$S f~ mntion ~,ec~~---s (f.1/s} d irn· co,lot.at-ed math"tobck in t\e rnost tet~nth• k P\. of 
S{Z;k\X;),· V{JP .. T'i,*-' ,;;;.-i;:,Amdt-~~ r~~l,;;,.t,\-..,;.:,~ l~ ~~fin~@-~:;:, th;; ,n~~~·~tA,;,,.:.~; ·wfo'.;.h ~i:71~ ~h~ ~~Ti~ hi;>ri~smi"*\ ~i\,~-t...\i:;.%, 
in-ct~t: Vi1th th~ G'l.~n-~m m$..~t/0<,.1f;; ln $.%' 6,VOt'-"', Tn~ ~vern~i m01t® yei._;1:cy ~ft~d i11 il.ID\°::ti··ui~ r.e.I:-3 J$ ui~ 
~1:$ ih~ M\/ d' th~ i~-..\);.:~~i:~d rr)~C.i'tibkit\k d*ln lh~ s::e-lk::<t=:.iii~d ~tt~tttfi\tt":-k h inr.::lud~d in ~ii S{(1l\,~C}-\l)P ~ltid 1tt~$t§l 
"'" T (Le., whe11 too co-kt<.-.~~sd ma....T-~·k<:~ h .,;i GMC rn:~~"s.~"'&}, The MV v~ct:on, an~ thee b!o~k ¥-s;::t<:lrn d ft*!, -oo­
!t.~xd 1t1~t...t{.1:lklci: ~ft-@f ~Pt,-iWt,g m~ v~ctm t~'lt!lttg oofif~"\.-tl 11t csuoc~us® 7.fi.'l t:L n too t.<:.'-tlt.tti~tl! ttt,iiKioc%.1tt it 
tr~m"lip,~i-~nt and ~hos l™ ~1\/~ &"'\1 r:,nt a\.~tabl~. t~ dirnd ts1-c:.)...~1 1~ ~Ml ~nffi"illi<tl ht s,dfk1g MV ,,,~t:ttw:'§. k) z,,.~~1 
¥-~~:rs .. 

i.,._._.... ...... ~·I"' 

·-'---, M'V 

~-MV~ "' ,u:r-k,').,t it M:\'o /~ ~1Sfi;} 

M\'~ :: MVF";;,k/ J M\!() ls n,':<r~m 
l\.<t<W:: *"~Vg fa W~ ~ll~ i.•~:t<ir '*iW§ti tt MVt)~ 

Fi@Lire: 7~~; £!f.:A'ii'i s-c~ltng qf mo1*Jn wc:to~ The ~lcuM!on of IDri,'3R.i r~nd lx~~vta"d rr~tkl:11 -;;:'@till'§ in~@"'~£ 
!l~r s:r::~lhfl d the- t.::dlik~ted b:bci-;: ~n te~~ra.i!y next b F\ or S{G~lC}'lOP, fc,,.%:iw'!l:':l;! by OOftl:!di~":! ~J ~.de!~ 
;,"~~'* (M\,t)x,MVQy}. 'fh~ f.tii\,\.,~rd ;:intl lh~ bt.¢b;•.atd mt1t.h"."i \~d,'}.~ .;t;~ {{M'>.lti(/l,MVfvfiJt (MVltMUMVBA1\ 1 .. 

f< -~ ·>) .-:,-s_ .., .• '>..J: .,.,...,, (~''""'11: '"' ~~..,~ ,,~· ""' ,-.,,,,-t.i:.•· "'"-~"~r.h,. ,,,.;;i,, ,·,-«· f,{~ .... ""0 . . . . . .. . .. ...._,,,~ :; ,~v«~ &t~ :-.:l: ~~~· ·~-,·<b:...J ~ i~1 HOO~ ·~ ~t-..... ~-uc~e.:~i ~~·hi°'i ..... ,, t~;:§t.:;,:._~. ~ ::{}~x.:.,-~'~'~!<·. 

~,<,;~reJt~y'.\<;~l:~!V~·tlJJ\j '0\t!t~:~~} ~~t tht ~,1y !~ctprs}f t~: ~~}~*~
1
~~~t~;!?~l. 1'~D ·~~ H1_t~~t~i~e :'J 

~001,,pc~~l 1{!~:tt~ • .e of Me B--v\;...\P ~~;:1 1~ prev,'iJt~~ 1erer~ee lg..._W. iRl) 1~ ~Lx:, dttfde,1nri, !f! ~,,,p;:st~l re~rei1;;..@ :.,t:: 

th .... t$rnp.c'>i~l:~· rii.:x§ r;;tf~r~"'im;i, \P)P :.,,,i~ /grf1~'1t.;;il\i r,tr~'<-d6Ht r~~n~-"" VDP, ,;t.s:.Hmi'lg ~\/no;;;: <:t $kt,~p-Ml VCt~ rn 
betwe$li. 
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*~'\>ff t,izwkt ~~~ aB jle r~@'}W i:,f bi-,tn~~'itn@i rro@ e~oopt thHt m&tk:in Gt~-r~r~"lf!i@!ii:Jri t Pf~?'rm:ed Q,n 818 
bk:s.{k~. Nclf th~l in he ~s,e of qm~itiir ~Mrip,~ mmie. U-e rn;)1.ib~ i;:;:o."''l~@a:lk.in d fuir B-x8 w~cks, ~I~hg ihe ~,s!me 
i:s~tit..'efl \~t..faf f~ ~M~"'i ts\~i;k ,;Jo;;,~~ n.:.lt t~i:j,>J k;1 l:s:\~ ~tm,~s·~~t.~ ~~ thi:-: i"lt,;';!1M~ i,;s:.•it;:.~rn;#l~'l ilfl;!I ::;;,iiajl~ '16:i>;:f(} bk;.~~. 
usl~ ltw. sari~ 'fe-cwr. This il'i dt~ to lh!:! Mook hounciar} minor:ing desarmed :n. st..bal~-e TG:.22, 

for th."!!' inti,1,~ ~,m~n:~ti>.-m n-f hath th'l',wr1in.:t1'l~ H~s~, i~~ fot1-"/Af:tl motir::h v~d:,':t1 {MVF'(.J1hro, MVf='.l<'ji\tN i!'!s 
c~!.eu!;:]ttd tv thf su~n cl K fo,.~,,,'.;srd lum1n?~11}e motbn \:~{)!~ 1;.fokUrg by 2K and tl1e~ ft:.'-tJ·1dlr'@ Rl,~'ar»1 the n@i1~t 
h~IJ ~n)pi~!A+""Tu1m;tfl ~~ d*tfoecl h T&'b!* 7-0 w Tt!hl~ "-$. ln ~~~~·rkr ~M~,p{:~ ~,ftJ,;.i\:;:~rl$s' 1;~,;::l~r~ ~rt::: dhiidt::4 ~y 2 
~fo~~ :tw~~ati~"'l. the tath~iatsl nit,l~ti Ve~"\!:'' (MVS( .. ¢!i!t;i, M\i6,V_:Ct%} e$ ~ri\re:i !h the $acme ~;$.y., fne ~s,1 
prtx,~~s: Is t1@ s~ms ~s thiit chr,rnn~1.1t'»')e triot~)n ·mn1p~ng:~i&) of t!1i b4irwtion~l rn1:.<-t~ deKt~d~ n §!.ibt,!Jt.me 
7.6Q.4. 

ff!);"$ ~v,l~ter:l m~ro.ij~~; ln hi$ rr)(:}$f re~Miy ®t-$.~ i- ~t p.\t,':)p !$ $1~ fhe GUrt$tit s: ... n¥£!c/ct!ot!:i'. i$ 
ti\t-Wtd .'i~ tie ft.liW',iitd rnz¥-1~ ~~%1 H·it Zit;) fft.~lt:m \N:t:tw {MVf:kJvl'fFy) ff th!tt ITT'KidJ tf(}J~l$ iic::t 't' 'lJ'~ t:MltN fa, 
t¥k1:tn.m~Jt~\ is rtt}Cit"&\'!l::J.Jtted by us!t~ Jhe dir~"1 fR~ti@ -~4th ;mro de~:<'!: ver:tt;;r.. lt the ,X),.l1Jt~t:m:i fl:'k'lt';;rnblook §n N1e 
®!?it r:~rty ~~~ S(GMC:}-VOP ls $.~iP~, iti$ ;;:m ... Jo~t'l;!~ ~~ft~lqci; it lr!$t;'>d at <;!'. no.ri-$.~W~ 
mao::tci>b ... ~ 4i}Mh~ ,l',S!.,!S;;i~ m,~t-'t,n:\-•>.i!:l::~ d .. tm~d sn ~bc:bMt'S' '7.J, .. 7,:Hw ~ wrrtmt $.-m~i:ib~k 

7JH o ~foi~n Compeniati'!f:n De.codi~g; of Raducw R:e~lutio-n VO? 

Tok :su:bda~se desi:t\be-s. rntifun ¢~~p~sati(l:n <l~·ldhg µ·oo.es ~ \<'OP Nith ~·o;.\redu,..~·t..:re<::M&.."'n eq~~I to 
"1'':. ki tiii~ 1;."4~e. me;.'-<fon (@Y:i~n~mfo~n i~ ,t,:,ri(:, ,,,.,uh M~,m:J~!@k ~~~ ;,;,f S.2 ~ 32 pl:>:.~!~ 1r 80~i;; ~l~~ >:Jf 1w x Hi p;:.'is.d~ 
lm,te.;:ld tlf :ffucr®k;\d;: $l2e r:,f M x JB i:six~l~ or Blod ~~ ti 8 I i5 f}ixera. ksr th~ t@.~ <l oor:~l r~w!ti."tk:m 
''l0Pl]Vl4):....r:Sduced_resokttic~ is s-et to •tt ·OO-· 'iop-teo:e~cei:Uestl:IU:tbn ta;g ~ rw~. p~se,1t). Fifj~:e V2 ~1@ s.t(!:ws 
bktfk diiw:~n d mok'on <:C.:·mfi:$rn'J;W.k):'S rl~~~fi!"\ij (1f;K;.~S~ .;)f R~il~"*d R~whAbfl: VOF 

J.H·\,. ... 1Vl7>,,, 
Jl"K\~~~\)\~~~ .. ~M"I);~ltn~ 

J.fVi:J.ffi\' 

\ 
.,.,.,,.~~~-\ 

\ 
\ 

'\ 
\ 
\ .,, .. = ... ~ ... ~ .. = ... = ... = ... =. ·""'··· '\ 

{"'· • .e. ,. f 

11 - ... -
.\, .~ 

~,"w"l""""""""""'"'"''o' 

ifo:th:s:l · · \ 
\\!X:t.~~·· 

t.~~t:~)d~h~ 
~,;;.:ai~R¥; Up '"i_'"• 

t 

Cf) 
("""""""""""'"""""""""""' 
l Ciltpki!el i 
:,.,.,. ......... ,. ...... ,.,. ... ,.,.,.,.,.,.,.,. ...... ,. ... ~ 

Sl~t~ll 8-t:iu'H.i~N 
f>lm~F\1~ 
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~t~<l~~·•{·:, ':f'~ci~r hf· i~"51ir~·:8J1-~~ t..~<rfi~•-ot;~n-1.\l\t~\i A-t.\}-:·· ~ ~~iGr~J~cl ~:.:» ·in fu~ -&~f·c:~:~ ··".~-~).'· -&:S· ~~~~flk-$>;..~ ~"'1 -e-·!..-h~f~t~"'-?S- ·:'?' .. -(( l .. 
f«,ir 1,,~otq ca;;~, 1110:'lfon ·,lei:;.oor for~"ti bl~ is $!ls;~ de.~ooi .as :de-s~ibs-d ln 7.K5. Thes-e d~~~ v~ck& fur 
t~rnlnm~ are use;d fer t~· cwtoWaii;- at ~ne mow:;m \<~ctor ~~<stm in toe ~m§ln~ pn;i:~;:S or 1M roH;)wirg 
M~:m::ihk,'¢.~~--

A~ .;§! f\~~z~( ~,;§d~ \'~~:kw zmti1~*""~M i:§ rnMdtt,~d tt) h.\'-'~ '* h@:1:'f -k)t%"'~J ~)t i~tt> 1.<£thJ~~. ~width~ mi~~ d @~~h n1-rfk).."<'! 
V'e-C:bl' cm.npMam J\.fV:>.\~ A1Vy"" is ~r.J;ir~---d t~ ~PPf~:tima~y twsi,oo lh-~ mi:nge of ,:fo~~""d n~l:i~~ \'e-~t~ C..'\.~1P.,'\.-li~nf 
i~.it-;:t. Jl-~t\/f. 

!Vl-t1!.l6t~ io<~1t~ It~ 1~!1tt.<rr1ir1~~ t-k.~$ Mlt~(:i>r.:: .t'!..fi/y,,,>P Hi t!b'rt-.•~d by c~k:ti~li~g ttie sum of 1h~ K !timinanc~ 
\<'t,~)'k¥~ M1h·""" M\,'.y.,, ~\~t 0:~,~~iw.-:)r\d~ k) K :HldS b!~j.;-~ thM d.1 rx~ m~ i:su~~kt.~ t!ws 'VOP ~h.w~ and dii«fofrig ihi~ 
St&"<TI ty 2 ... K; th[, c..~~~~nt ita.i,;.:igi::c ,,J,f th~ f~.J!ting ~i.:d.~..,,.,_,,_.,frt;t:.-/~lfth/,;:ighth'f,;:;~~lfu sa.~,pj~, r~<Sci:.\~ne,'<1; :;,,~tora, :~ro 
n-mtlif.~d towan:!~ ~t~ t!tt:l?>-lfil t~f i:;.~it"*\.~ pc,-sitiotl ~$ lt\d~c12ctt:.'t1 i~) TJb!~ 7 °1}, 7-7', 7-iE <'3fld T-9. 

1AtiJ\'LS Prew.ct&:n~ 

Sy l~:Slng Ih'=:!· !:>(~led vp k~mb~n:::.~ ri~I!kw~ \<~i-oi: Af./\,, Al/)',.,, ~nd den\red chrornit~l~,:t ve{,t\1r ;t,fi/~11-<~'i'I ;M\),;,,'\'::W<' 
r,.f.~ikkm d~t.;i f<.y. i;;~~h 32¥321\,t~n:sbbi.,.i-; lf: 1&~·1B hb:1c,;:ck ~ ge.'1s'l:!~tm frorr; ~he rl;c~m;)!: \/C'f> ~ata ~Df"ed in frwr,~· 
rr',1~M'Kty. Ht¥ ~.timp,% in~q::<;~iMl1;.1n tMll ~ ~~t:~, ~$ d~~zyi!:$d h stbd~s-e :t,6,2, 

!f ():,r~,ri~~:1 t,A;,.ti~~ t>imt:<tn~~Ui:it~ i~ ,,,,:%:t~, ',.;:'%."'<.i for ttro, R~rlu,:$cl R~s.-:ifufun \/:JP, enl~g~ ro..•,trk:~s- of \l:i::&lghtlrg 
\<'a\~ie-$ .$I~ ~IS-&l ti~ ~rfu,~Til the {l~~i~pp;e·d rt.wtlon {:t.:•rrf.t~i~tkm. fx~t n~t th@ $.%..~ d eft~h bhek ~nd \<;:iel1i1tir,g 
m;;1iir,;esd:ii if},; 16, the ~-~i-~i:1~e d ~ cy.e~:fon of~)cil w~:did\® bt~t ~. id~nti-t-..;11 ~-td}~. $$qr#:,twr1 qf !::.ii.~a::1:i:i.u~~­
·t .. :SJ~~: 

Th~ ~nllrt}~d ~\~trl~~ ~t '·"-'t-0i~htit'.l9 .,_,~ll:.i~i f~ m~ HJ~\ it umba:.-,ce pr;e:~'1.kin .are giv!,'i in PiW4re V:2: ~2D, Hgur~ 
VJ ,2:1, &'d fi~ijHi V?. ,;12;. 
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2 1 2 2 I 2 I 2 2 2 2 2 2 I 2 I 2 I 2 I 2 I 2 I 
:<...'-''2'''-'-" :<...'-''2'''-"' :-...,,':.-;-''''1'''':-;'''-'-'t'''-'-~'-'-'-'-"' :-...,,,:;-'''-"' :-...,,,':.::;-'''-"' :-...,,,~'-'-'-"' ~'-'-'':;'''-'-"' :<...'-'-'':.-;'''-''-1'''-'-;-''''-t'''~;''''-t'''':.;'''-'-'-1'''-'-~'-'-'-'-'-t''''-::;-'''-'-~ 

····~···· .... : .... ! ... ~ .... 1 ... : ......... : ......... : ......... : .......... : .......... : .... 1 .... : .... l ... : ... 1 ... : ... l .. ~ .... 1 ... : .... ! 
1 1 , 1 ~ 2 l 2 2 : : 2 2 I 2 I 1 I 1 ~ , l , i 

(1 ! ~ ~ ~ (1 ! 1 
:-...,,,,,,,,,"' :-...,,,,,,,,,,"' :'>..'-'-'-'-'-'-'-'-'-'-~'-'-'-'-'-'-'-'-'-'-'-{'-'-'-'-'-'-'-'-'-'-'-"' :-...,,,,,,,,,,"' :-...,,,,,,,,,"' :-...,,,,,,,,,.._ :-...,,,,,,,,,"' :'>..'-'-'-'-'-'-'-'-'-'-~'-'-'-'-'-'-'-'-'-'-'-4'-'-'-'-'-'-'-'-'-'-'-'-4.'-'-'-'-'-'-'-'-'-'-'-~'-'-'-'-'-'-'-'-'-'-'-4-'-'-'-'-'-'-'-'-'-'-'-"': 

t ·1 ·111:~1;~ 2 :2 2 2 112111111:11,11 
:-...,,,,,,,,,,v. :-...,,,,,,,,,,v. :-...,,,,,,,,,v. 1'..'-'-'-'-'-'-'-'-'-''t.''''-'-'-'-'-'-'-'-'-t'-'-'-'-'-'-'-'-'-'-'-"' :-...,,,,,,,,,,v. :-...,,,,,,,,,v. :-...,,,,,,,,,v. 1'..'-'-'-'-'-'-'-'-'-'-t'-'-'-'-'-'-'-'-'-'-'-'-1-'-'-'-'-'-'-'-'-'-'-''*'"'''-'-'-'-'-'-'-'-''t.''''-'-'-'-'-'-'-'-'-'t'''''''''''": 

1 1 '1 'lll 11 1 1 1 1111,111111111 
I 

··i ! -~ 

""""'" """""" '"""""t"""""'J"""""' """""" """"'" 
1 , , I , I 1 1 1 

;:,,.,,,,,,,,,.... ;:,,.,,,,,,,,,,.... ;:,,.,,,,,,,,,,~''''''''''''°1-'''''''''''"" ;:,,.,,,,,,,,,,.... ;:,,.,,,,,,,,, .... 

1 ·1 ·1 1:1 1 ;1 ',s I: I ·I 1 \ 

1 

""""'" """"'" 
i i 

1 ·1 j 1 

1 I 1 t l 
f-----------~------------~------------,. ------------\------------: 

:t:1:1:1:r:1 

:2 2 

l!!'.i~t~)lt V.1 •.21 -~ W~iw~Hn{l -..,'ilik~i§.., Hf, fo~' f.~"'t:-·•didtcn ~>0th m,i:~N~) ~tt'.l:lt· :ttf 16.1!18 lt.tm1i=~~nt;@ hlo-t-;k;l§ 
on top, ~r oottorn of i::~~it i:Sl<f-i61Urtun~m:~~ ~I,!)(;~ 
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2 2 ·'li 
' 

... :: 2 2 

FigYf~ \f2 ~'?. =, Vt~igh:ti~QI 'if~~~~' H-;:. fur predtcii~~ witt;i m1t)t;im1: ~·,i:lQr ~f 1'fil*t6 l~lrtiMf:I~ b~d;:-s 
M t~ I~H 1:~' rijnht iti,f tMf~~~t 1:5~'1=!fi il~~lifoc<iiiit:~ ~!~~: 

1,6.c 1 CL 1,4 Adtfi§ro~1 and =C§ip~iing 

lh~ H$,,til r~~.o:_~,i~11icted piredktkm ;ern:.l, tihRJ, {imt~ d~rl-<'$l.i bf llp$.Srrn:iHng pn,it~e:~~ de:$t:.t*-~1 h ~t.Jbd~t,=~ '?1.4.6 \~ 
&:iood ro tt'lil t\:l:0::16 pi:~'{liti!.\l)f:l hit.~ :;t:'§1a ~~~mtoo bi prnclk'titwi tlfoo~~; oo~rit:\d .ir1 :§ut.'ciauoo :tJi H:l.13. AH th~ 
"'"'"'"'~>«A .~~ :s:·j~ "'"'"'"''°'""'»•,!"'~~ ;..,~ .. ,,, ,-*,-;::<,"· "h::iil. ~'-«· ~,,/r;~"-'"''° '-"'~~,,...,."'""'-ff«· ,,~, t',., ··i~l1l_J@'.}<.._...,. ,n :; .,., .. ~,;...::n~ .. ~., i{~' . ,~ ,;·7;,.. .. , ..... ":-.. .. ~f~~! J:..~·i~~~ !-~ .. ~.x--~ ~~<~: *~~~.~. ~ ... ,..;.1,f'~~·~"~ ..:~ ... ·~~ !., ..... , i:-::a:- :;~:,,;._ ... ~~ .~~.} •• ~"' · ....... 'l' 

1,6.,H:U .5 :6§;:.'Cck Bt.'1.lmfat:ry f'iffoiir~g 

lt'\:!':: tm#r ~'f,'*,'Hti!!~'f;: ~$tfllJtd (;)'j th&~ d;;K~~.~# :~}'®\\ ~ ~~li:im~d l'!iong t,~~. ,i:;,::fS~~ of~} '\$,,'16 r~M~~i't.iuid b!o~~~ 
d<lt,l, . 

th~ fi!~·,.:dri~ iz: r,~rfo~'itit-d ;j:f\ 1ht t¥>t:i':\t,··,J~k n~,;::."'..,,,""-'$irt~tit,;:i 1/0P d&"a tefor:e skiing tlie,dat.:: in fue tram~ mMwr~· fur 
Mm!! preat~t>~"l .. No fi~fflng ~ ~~f~~ ij:CfW\S v,;._>.0 .. ~~e~ ~rid NEVVPRED ~~-Jtn;;;}nt N~fuwd h $1.lOO!ause 
7 1:41) BdQ.E'~ Chmn,ir@nce ~s '<",~!I as twninan~ d;g,t:.i! it' ~H1*~ 

If A and § ..• m~ fou, pi:&'t'i! v~t.'fil~ m a lifle - hotizunt~l :;.~ c,,e,rt~l ·~ or tn,e ~"'>':~11str.Ji;;!;e;:! Vt:JP, $nd A. tie,~ ·to. one 
'.m~tf:.l: o!oo!-. i:;:$'~ bkx:k1 whe:~:;1='$ 6 bel'),,19~ to~ r,R,~+.ih~'ln1;i t&~:te tit&,"* t:~=$d L\lcli:l \~1tii.t:.+.i i:$ k •~ rigM or 
bal:),•i ci' b).:)c/d, flgL~~ V2 ,21 ~h0\'<'5: o:i.K~~~"-e;E§ fa:· th'= ~::,'$!it:tW-) ~t nw)§e ~\,el~, 
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~ ~,;H~1i~ :..~ .§hf: {lf>z3'~~d: .}:-Q:i:_x~j\~­

(~~ ~~ h~>.tt~(Jt~td bl~l~: ;~i~:i! 

Otw ~f ~h~ tti~'w~1g t't.1t11.:m1cr11 m!i..~t t~ f!L~!Mk"'d t~ ill:4~f to 11m th~ trn.@ (l!1 f~ r.J: pil::iit:tfi!ir oog~'. 

!i~k·i ~km® to-~ OOl-.~tl m~:;;n:i~0tii:: (rGt"•:;;,xfed !S!••:,1, $ l! ~t.~~oh~k t,~e :,1,;s; INTRA I or 

b):xJ;J ~K"Wi~1\ to.~ OP~ rn~roti@l):i;; (r:ou,~:.mi~($:,1,,s. (} ii M~r"cl)b,..,tjl; ~~ !Si:,1, INTRA) 

A$~~!! ~ RP-t'*rei ty A 1 ~m.i: a ~hijil ~- r~ma(:~ct ov et 
Ai = r:tA ~ B + 2) r 4 

81 = {A,+ J'B+ 2}i4 

Fi~Y1~ Jt:t~s hofilt!l'lt&l ttit~K 8~ticaliy ft'Hs ~'ot~~~ 1~ as.si..&'t)td to WRt tf~~ il~t Mom w~,~~!y too 
{A\ 

f:.i:K~lsi i dlat w~ u~~t tJ fl~:ering: ~t~~~;i ;a tmrti .. }mii e~ ~hi,d rn:K h~\'~ l::t:!;.!n: Jnfa:1~nt'.$d ~)'/ p;,-~;~fot.m Ml.~*~ 
< :\ lJ) ,. . . ' ~ '-"' . 

&':i'foro fiit~ing ~croo~ .l: vB'tical -~d~ ~;in-g ~lx~~- (A,BL mH 11,i.:-~if:fmtft>rl':i -of t.iiX®~ (AB) tt$t#in~ ft-::xn fut~rirm 
acm',\s a kvi.ronw! ®$~ ~ria.ll riav~ m~n pl~oo. 

Fix !=x\/OP wi:~ foe; 'l..>t1f:<__:red~~-1_t·.,,,snbiioo equal kl "1", ft,t:s-;Jiti~"i ;;;:n::li Clppihg pic,6¢i. ci;:ili<a~ci its tW.t.,,d.-:i.t.1i,:tl 
";;: H:-·•· .$:.,~.·!ls;., ... -~'""·-~= ,:l .. ,.~~~ ~;.,ol" -"··· .,. ,,,-.-1·,..·li· ~ '~ -~« ,,,.. ', -~ ,~,;:S, Hi 'L ~ . .,.,.,.,,1 .. , .. ""'H ,•. '¥ .... .; •.. 
< -~- ,.:;.;,. ,.,'>} <:>Hlll l ~~ ~l!"3>s,,~ mm """"· im£m. plj~c\ .. i!·G ,a,, \.{~W ... ~,U~ -~1 l<' • ,_,,CC!': t.~,.,,tt'h..i.lf/ rki.eilt'\'g Oi)&mt,i;.,n 
~~~'\ti~i in $llbo.1l~~~$i! ?J::k -io. U.i, ,::iiw in~i~ l::l~ ~pp/ierj, Hst t~xm:filn.t;~i r-v~· qna ~ ~IDt·*n 1r~1 mt: ::i:am~ 
i'f®ti'Kiff f..:s)i' h-®.M®' p!'~clidk.1$) 

lhl$ ~Ubds:ii.~~ s~"®tMl~ =!ht M:itll\:k,Y1al cim.~i!"1!J t)i"tX.':§~ th~t .l C~C-0\iet' ih~H petib{fi) to rnC{f'o~f \OP d~ts ft"-O,)"! 
fil'® ~~ bl!%ttt'!~m ;,,J'@:N ~ hl~t~OO fl~ll in ~hf VOP h~~4~r i~ ~~t t~ "1"'. ~nfoti;.;;.@-cl ~fo-~,~1k~f"< {~t,-k,da:;;ioo 
!'.L3 .. G.1)~,-t:.'{;ifi~'t> 1h~ nwth.::<l !lQ cii,~<;:;,;::k, tj($1:'~~ri of ln,!~ti~,ed VQ?. 

\NhBn m::t_.:tt'Pfil l:lag il:s, esci fo, T Jh::~!d DCT s::ooi~), DCT ~effl(;l~hls ci ~Llh'Tu'isnbe ri.a~a Ste! tWf1'1::::"';d s4e:,+i Ui~! ~·~h 
&\$ t~t.JZ* t~m~\$t;:i, i..~r di:it~ f:r:i;:iw~ 'i:..:ifie tleM -~'$ l~inti itl~""'n in fbur~ &7. De @n1 ciphes.<1tl AC (,;,,~ ~3~;,J:te#,,Jlatf) 
pr:esiktion \\@ be· ~ibrrned frr ~. inf:HM%~ierl :n1@;:;r~1,.<i; for tt1e ®CT~ 1na~oo!c,dr$ wh,'-cli h~ve ttt;;~: .• .tfpe fl:ag being 
ttt te "1\ OC/AC Wtdk~~~j) <'It~ ~~tt~mh~i ·~ t~td M<-:Xit~ ~k'l~H1 ~fl Figli.Uitt 7-:2© Afu;r foklny iff:,tlif;tt;, IJCT, ~!I 
kimin.;;1JKit L\li;.,i:-:;~'$ ~-\,1!1 t~ ~t\<"~~f$f• ~'1n\tft#ci t~* tt~ nrwnf,' '. m:attctie¢k C!:'f®1h~'1~ {tkmkl cta:a i$1e nc4 ~ffect~d 
l-<;··• ,<•rl -l--.~~M1 . ·. . . 
t.: "f :a~..._~\ .. : .. 5iP~~· ~~~-

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2294 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



:',,_"' :',,_~: :o...,... :',,_~ :o...,~ p..,~ :o...,~ 

................ ....: ............................................ ~ 
: . J it-;,-...,t--t,..t;t-t-+-+---1 
: ti 

r·i~rd~ .. {\::~,ii?-~t 
}{m:n~Mrx(k 

F~ na,,~-inlra m&::robl.a<;.,i;:s in P, i:trn:I 8,, ,~~ S{G!l.,i::y;VOP'S, fl*-,:..'h'<"I vec~rs :arcB .e,::~:tr~t~i 'Biyntacti;:;ally foH~<;\:ing 
~t-~"':!~u:~m- S.2:.6 ''M::~:r.n::bbd(. Too m,, . .,,fa:,ri \i~s:<t.,~· ~,<'l,~ir.:g i£: p,.'<rlr.w.rrm,jl t~'cl:~rl~'y ,~!'i th~ ht),"<'l~")f!'t:il ~ncl "\}:..~rti:C~l 
~Y:~)pt~i~~t.-s, 

Ft~ ~~¢h ¢..v'rt~~~1¢r:it if rt1:(l,fum V®t~t~' i~ P-- ~M ${(}t,lC)c\•1:)?$, fu~ !11:$:;lkin \<'~t}t ~t #.m (~ncltl~t~ pf¢~¢.~:>t \fi.itt.z)tt 

'kW tt1~, ~mt wi'tJx.··,r-i~m $ t'titni:lUt'M at"lci= ~~ ·ro. tz·tt~~"<!'icllnt} Q"'lfi'lpt,"'t"lijf\t at· m~ mo"l:itll'1 v~cti:t' cliff~t~1® 

®!ai~"'-d fr>.:-:,'11 t~~ bihi.~'$:a'Y:< T~ &..~'":.{l~e th~ m-,,too .~d«-~ in a p .. and S{G!\,~C;}-VOP., th~ d~ooi[-r s,md! firnt «:.:tr.act 
'!ti~ ditf~m~l~l !1:1{:,t'tif:l v~~~ {(,t:fVI:trp,.liIFTti->,,) arid {Atr·:n~:.{.1-,JIVI>rn} fOf lop lilf:ldl oot1001 fi~!ci~ :t)f -lil f~lti 
~~iel:~ t)%!e:,~Mt~'4:i ~1tr,"wi,'@'1i) bt ·~ !J~, o.":)f vtm~l:<~ %t4t!h "1!!.i(:.:g;j/n~ ~ltd 1h*/* o::i~~vrrdt'® ~~ pM(li~1~~, \>i-""i¢*Or 
ft"o:i') th:~~ t;atti!tiat@ v~k\"$i. 1l~~ ~"<1tfa::l~1~ ~~clltkr ... ~ctt.fs. ~t~ g~n~t~mti ti'l.1&1 m~ ~":t-w tnotitlft :.i~t~ ·i:Jf 
1~,~ ~m~tl:§11 r-1~l¢~~,m·h~~d (fu~:o,;i~t rt)~~cl~J,,,~lr1 i$' l~k~kt: :.)"~ f~-.,U~<,.,,,~, i\~1~ th~t too ~:o.:"t:Y~ttii::il tn~~~ v~z~t~r -~-t 
OOfit),.,aj !ti ~Ubdl:1W$,~ 7.E:<.LJ t® U~'!:l ;;}~ t~ t::.1ritildl:1t~ P:'OO~k:1' ',,'§,'{::1tfr ftli' tili:lt:fOO!~,"§ <,,;:tt"h trW!ll1N == '1" Vitl~n m~ 
~~~"\-.,,t VO? it Jrl ${(~\i1C}VC!f-"\ ~<¢~ mwr~~-1* \$ ,~~t~""d ~~ ~ :fr~n"® r,~'¢ik~~ ~t:-~n$k:ctk h t% foH~\~~·ifig 
>:i~tli~:$l{t). 

W th~ ~t~tr&~t t-r-t~t,'<\tibk.~t: 1$ -~, lfu:kl prmtk~"l rn~~t\'.~:,.._~ an<l nett.;,, d m."l?. r1tK%'d ;;:p;;:ttal ~i~h~<:1r,,")~1 m::;i,:,rns"J!~k~ 
J~. ~ fidJ ~w,~dk:1~d t'lWlt;;fl)bkx:k,. lh~) ~mfaM~ pr~dkt'i'..:ir 'itK.'.lcrs MVt !MV2, -Mill M's/Sare defined by F~ire 7 .'JJ.. !f 
tt"ifil ciiit1dW1t ~~cio:: l It Mi h'i fu"<"l.Jt MV tlk)"lklft WtB) r:::ttX~, M\li nitpr~nt~ too ng4k;,r, v~d,;.:w k.•r lh~ n~~~;l:.:«s1sck, If 
lt!it t~;11t%:.l®t~ bk~tk / It 1~ tt1llr M\t rn,~ie~ (®xi} mt>t~-- ~~- a~s bbok mo1b:,'"'l \i$CfG'" :ci~0est ta th!$ ~war 1:ett bkxt of 
6~ {<~t,rcent MB ti u~-eJ. Th~ t)f:!$dk-:kw:l fw l!"Re h(~tt,;:)f\t.Jl ~nd \i<e11!,;::::~! oornp::itwml'ii lt-e t~n cornr;,ured b:J 

i~ :_:_:_: }il~~,-:li._rt( J\lf~l:.~\. J~JJt l::t~: J.J??3.:s) 

Jt- ...... , ~.\l~':;<lli:~?~(Jf1-:-1J·.;. JJf?J_J\ ~Atf')y-.) .. 
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MJ\'r~ ...... ; ,i,• (/ifFZh>, + ((; / ::rn 
j\.Jfi:,;, '" tffih'>, + t: 
MTl_,-) "' ! * (lff.1\_.,,~ + U; / 2)) 

\;-,,Mre "t' i~ !t1Bl}@'@V\'},~t'P,Wn'l t:ni1x~Utr1 t-tv.,~Nl rJ. §iote nat ~11 rno11rti \•~-:;to1~ ®lt::11tet~ itiove ,irt s.~~cit"~.:1-~a 
in~e,<s ;,;~-ih !)".'!e tSi$ (ep·ese"W1n~ a ieil'~ or quac-~t tie mspi~~m~nL fhe iteri.t-~i t~Th'"'On~--ii M fl~ld t:1otl@1 
'<i'eC-1ot~ ahtay~ ~tv~n (in haJ .. w qw~vt~r µel frsn-e coordiratesJ, Verlk~I hl=ltf~ tt qt.arts, pe! in«::tpo~ifut1 be°i'~<;;\e~'1 
&.(::i;)~%~ri: 1h*-"~ cl \h,:;."' ~~rn~ fa .. -ld ,~ d¢.n.-.A,._.,~ K-')' Jfi)_t l.~-:: ·"*n ,;;.i:Jct m~.iMpk. ~;;: {,:;.~.~- ,,?.i.i.'t .. } N,i:, ~'*-'~-'iM"<i, i:::-si~~~~ik&·, 

i~ ~~4~t \'sh'*t'I AO\) ~ <'Ir~ t'f!MW~'!:':: cl 4 fut hilf -~- $ fo.r. '\}l:§l:t1~f it,~1 Ht ii-~ l\d f*1 v~k~~} 

. I 

I 

;"'"""""f ····-=== ..... 4"== ..... =~-----4 ..... , ........ ==--·---····-- ..... 

MVl 

;,,,,, ..... 1 .............................. ~ 
:: 

........ ·.: .,,,,,, ·'-~"' .t.,_f_l?_., l 
L .......... , ...•.. ~=--·~·: .... =+· ____ .,_._-~_ .. , ___ .. . 

• 
I" .• 

If th~ c~rr~nt !Yi~(tti~iodt or block i~ fmnw pr~clcfu-d ~nacxi<l.~~.\ at· bbcl<. arid if at =~as1 ~ ~ the e;o::fod sp:at~l 
nrf1J~n~ifm1Q\i m~rool~k~ i~ @ 1le.Hi ~;¥im~1= n'i$..~'\"'.$l({:~, t~"i 1h~ r,~"'ldii;.i~'lt! pf~t~tw vector t--w. f®:)11 t~H 
J:-feclkt-E..d mE!!:-:f{:.bk.'Xk -;,id!! •~ genersterl by a:..>-a-..~ing h"''f:: ti:=!kl mntbr:i ve~i\c:irs ~urti ~!-&'ii :ail fr'a.~bnai pei r:lfse~• ~-e 
n1app.1d int(* t;1~ hat >& qu~r -;~I d~plscement Ea&: co~~rnmt { l\ @· l; } of ti1~ fi~=i pmd:c~r w~icta· is lt~ 
median i,-iii\Ll8· ofti1:e c:andi,;:i~i!E' pre<li~tm ~iect~$ f::::<r ~l:f· s.~rue- ·~·,mp:m~mt The mci§>::;>f:l w;i:xtcr i$ r~m,er:e<l by 
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a. 6d1l ~1f,;::.~kt(rj 
MH 

\ 

l:>is:'.'.':: Ri1;;.tt~!( 
}4"Ci)J} .:~:Jf~/:t~:t) 

t 
~. 

' - . .. ._. ; 
~ 

i 
I 

Assume that t~ .~~rreri~ m~c~!ock ·~ .~ f:s:,kJ ~w.di:?ted rnacfci:li~k af"rl .,;ii: k;;~si ~~, ·C:l1· ~e CWo,ld st-~fial 
rn~ight.J*.:iti!;:;:;1txi rm,1{:;;r:i.;tbK~:..'k$. l~ ~ :f~%J wet:.ih:.:t~~ ~'l"k*.~tJ:%\:<.il. If it~ tlli~.::~d~~ Mi;n;:;~~ i /$ f:~k::l pr~fo:;:t~l 11·* t:.:~nd!d~1e 
t%"dict& '<t-~ct<:H MVf will M ~Y~r:a~"-d hV '<)\<'®r~~ih~ t\\-~t ¥:kiici mmbn 'i~t~i::w~ ~h ,~1 m! fractki;~l p~ offa.~l~ m-~ 
i11~~d h'lM U:w h.aff- OJ $.l~~!' ~! tli;splatl~i'i\~f!t ~~ 0:h'WtitiM th GASE 2. fft!:w ctt«idkl~l~ b%00k: /~. n~itfi~f ~ toot 
MV m(;l:tk~n (ih®} rn~i>1~ ~~- ln fatild ~-~,dk~Ht~l tili:X~, M\A t~t'~&\N, i~ fr,<Jt~t~ ~,1Jtk~'i ,.,1,\t'.'.l:<~ frw th~ tn~(:~mtii)tk ff 
the ·Cll!ndida'lE bl~J;; / ks i~i four. MV mciioo (&-:8} m!)ifu,, fue H;t8 bbcl;: rrnJti©i'1 ~'ecfo~ ~b~~t to l~ upp~r !cit bbd>: .~f 
1M Ct~l~i'lt MS I$ i.J:i~tt Tllll:i t)l'itt'fatkt1. Re¥ lM rw~'-Ot1:lii! ,md ;,<~it~fil )j'\),"<':j~!'l~t'lts ;,lj·~ tl'~h tt:tnpt.~d by 

F@· .\:J/trer~rifat mCit~:;in \<e<~~~ ooth fie:~~ u~ the $..<ttnf. preci=~tw af!:c..i m:..'ffioo v~~™'~ ~'"e r~c,ivereo t~y {~~ 001.n 
figm-e T-27 ®id flgwe 7-28} 

lt:ffi n ...... Mn>:~·(;: + J~. 

M:l)'r "' 2 ·~· ( MVtJJ;,-1 + Vt =' 2.)) 

'fttt::scm..i.li@1 ~i;.-.Jr~'$fll:.,iiite4 pr~dk;.fon l'l':~,;;;,oL·k~~~ ~ i;'<'tlG*-.~t~ ~!ini! H~ ''Th'etd_,,,.~,nr,.~n~·<l:ttt-fnt;,)ttf~'eni.~" l-llifr~ 

me n:to!ioo 'i.ie:~s ca~latro w,a\i:a·. ii'i @arler satrci-e 11:~~ ~ rrttt¢t\;._'"ibloci<. i~ tstu~ .as 4e:Mt1bed in 
subclat1;e: ".iJl22, :ac«rdi~ly.. Thi=·· tcpJiekLre:f bofom_ffekU'et :ard ftiU~tg !'.i~ c~:ie tllre4)' :fnl,~'8 the 
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s~tl~R;o; ~ f()f'.01d__;'l1'RJ:l:f.:M .. J~W.r~,,i(,ij, f't'W,\.'@n:ij~'Jttm1=__;fult::Lr~l'l'!.f.W"lG!l: 11nii '\.>'>!':JU'!s',tJtH:::t'l:{J...;1Yt::W rem_)~tv~y ThB 
r~furent:::e VOP i~ oofitwd :8Ud1 he he ev~n ririe"t> {!J:, 1. 4, ... 1 i.re tte ~ fled ~rid tt-:m o.id• lfue~- f 1, 3. 5, " .. } @'e· t~ 
l'<i.--{:{,::atn f:~!i;;i, 

......... .., .................................... , ..................................................................................................... , .............................................................................................................................. .., .................................................................................................................................................................................................................................................................................................................................................................. .... 

ftt~Jd. }~\J:t.:\:;:n ~~{\:~~t~):n.:)':,}t~::: <:)f~:?: t~?=f:~~:t~:n:;.~~(~ t 

;i~\•· ...... J~.~:~J; ".~· ~ ~~;\~ t .. ~-::, ......... Vi 
m.v ... J~~-~} t.,}~· i rrr~~ n,t:-~}t_,}l ~ 

t~-i ;;(:~:r;_.,,)~.r;:d {f~Y\:'~ ...... :L-~-.::~; ... '. ~t) ,; t~J \-:<:J(:,..,";•\:~~-~··J (:;_::._~~-.}~~~~,v:~~-t~~~·y) .~ 

:::·::>trnd.in·J ... t·~rr:::?, .:: ,~ i::.frtt~~r:1~ ... f.i:~~.1-d ___ :r•?f, Z} ~ .. 

ki li'!¢ c~~ 1t"t..it <i:ir11t~"t'li~bk: i~ "Q', ih~= O&\K~ :~ r"tt--t l:'l:p~\~ if th~ ¢l,lffN~ Mt1 it f~kh':-t~4ktt-d .. If fa~ Cllrttfit Mts 
i~ n:~rne,·p~l1~~~~ {ITT~~\i!ng -$:x:~ m~-) ijflG ~J~ ™-.i}~;ffit MB$ ~re- ijeM,-r,:~~k::t-aj, ff mi;:iti,_~n \i~~t(%t of 1ho~ 
Nmkl-Of~d~~d M®~ for t)Bfs~C ~1~ i::xirt,fiut~ ii'i ih~'t s..®i\.~ f/;~J111~r ~s: 1~ ,,_~~ilcl~1t.~ t~"dk:~1:-.f \•~"lcttx1. kw ~kt-
,,~, & ,,./ ,h,,, .. :!,. ~,''< ' >OW~ • • 
l~1: ~~~1Jt·l~~= ~,:,·~&,,~ '(.* ~, 

r{)f ir~tt'fl-l*t~ r.1-VOP~, ~ rn~tti,.."$bk~:k c~n t~ :;::~)..~d u~~\@ {"1} dit~~t ,~oi:hn~r {)} Hh:16 t~::ik,i)-;, ,~m1t}~n~~ta.~ 
(indud~ iorw:sd, b~d&w~d & bk!imcliooal r::m,oo,s}, or (3):frcl4 m10f.fon ~11pe,.-<1:~frxi (ndud!l:s, for,;.,,an:L b-aa;:k~c;,a.ci 
& bioi·flct.iooii rn~~""$\ Mi,tbri ve=ml1J in h,..~fl' (,>;" qi;J~rter ~f1p!e ~pcur;;ar:y wn oe, =1;in:wio~~c1 t.~r ~ H:.\:f1ij rr~t~P-~~ 
b#i~Q tm'h~d. Cth'*Wh~tt)~ i\..:,;tklr~; 'O*:*.l ci,,..:,;ti;.~~i by i..{~fili~ r,f ~umm~'t-..~ o,,•-ecb'S usin~ u~ rou1dil1{:l 1ahle.:s dasqlb,g;d 
i~\ T~b+t 7-,l~ U.t\ f;\t ~t,pl:}'kiS J:gy;A.tnmd ~~- thi.-e t1,1ti1.h&::-,:::~ mofon ~~ct<i-r,s., ctivldell ~y 21:n ~M::e of Q!.~l;lrrec~mPs~ 
itKJdt:'-J, TM:~~~{.'$..~'!§ i~a~ ~Si~"t4: dih\id t:wii'1g ittti.1~ ;!.!~~"'"' ~\,,;,itching 0f 4-i~ntl:~~rfmfi the @'HI ~,:ff.lVk<Li~iy in UML 

S{:~'t'.ilit':r.'!:fa'*-;: -t)f dq1.~1n( =~ difl'~·,~w,Wi! tlU<=1t-;:Hi~t in\<f.!!'x~,:=:. 1!: 2:"bH o.:·-e&-e:ad as <li:sc~a~'tl e~li:er. ki di~t rooirg 
roocle, !he ~i.mrii~--r valwe k"*" ~,e,--,.11J©s c,.."<l..iscl m~wk-cl: i, ti$~, 
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P't~~,~ f~i\~·~zj O 1( t 
;:,,. ............................................................................................................................................................................................................................................................................................ ;:,,. .................................................................................................................................................................... ;:,,. ..................................................................................................................................................................................................................................................... .... 

........... fr~n~.~~H:,1r~?~r-~:.......... . .............. :? ...................................... ?J ..................... . 

t:::;, .... «-<.:t:::l .. iv.i.~.·-.·i .. t·~.-"'.,i.'i.';.~.:~.".··.-~l.· ·'· < .,, ":l; 'l l .. , ,, •.;:,,. ............................................. -!: ..... ~~: ............... ~ ................................... ~~ ............... ~ ..... ~~ .................................................. "' ;:,,. ............................................. ~:t ..... ~ ..... ti~t.:._ ............................................. "' ;:,,. ..................................................................................... t ..... ~ ..... ~~t-!~~-i ..................................................................................... "' 

\Vh,~ti .~ fr.,i/t)~· m~ic:::nll:i&i:: ls d~tt)ditd., th,~ twn f~kl ~~Vi (f:tJi l*td h>tto,tt tl.~~i) for ~1*'::h ~1r@".li,:>'lk*i dirnr.::t1\:'::·fl :;,w@ 
.,.~,. ~,, ~'"' "''"'"''"'· ~,. .. ,,,..,A"' ,,-,;I''"'· 't't, .. "' ~~,)., .~ ..... ,.~..,_,,.,. ~,, "'"'f':.. ~'!· *''& ~,~·1n•'>i"'~" .~f ·""·"*' "-"''" ,,t ·"'""'-~'·"""''&""~'"· ')'·~"" :.:....--::~.~ :,.;u -:-~rt:' ;~}-:«:i~ Mi.-3iHC ~~~Jc:. 3 t:-:::.: ·~\~~·=·~ .&;::~ i~~t"~t :x..r.o.'.{:~· i . ..- .:-st ~l:u::: :-i..~~-«i: a·~~--~~ ;..s--. ·t:::·..-"l:t.::;1 m.~.~~-;: L\~ -::-.~J.."-..-1~~~~;,,:.,.;:...-.'ll.l~s.\~~. i :-\~ 

pr-edict-~~ we notzero.ed O'/ s.t/~d m,a~-ob,.\xks .;:w dir~d moo;s: mru::mMn;,,~:s. 

Th~ fr.:~nw bi§~·,,:! ni,r,!fa:wi :,:;t;~·1p't>~i~t,u't1 m~~"S am •~'t-,,a~"il in ~uhc!~us~ 7.6.. Th~ f.:e~ H,~i:fa:.<::t cs:;mp=~~~~;athm 
n10.1M, .fil'~ t.}ituiatfill usfa@ t~ 'fi~11:±_Jtiofim\;tU>i'1p@t:~ti\_:1Jt1t\J~t~'<'@:t~":lf p~Jdo a._'t'.lli kirittoM d~~db-td 
=Wt,'\;,%, Th~ t~M R)t'<-'i-""fd !t~t it ~t"t~tt:d :!.;if ml::<· t>it~ '"''"' ''((_){l'1' ~m.t ~ld ff.:,._~ii1ttk~i:1 :e,-,,: ~ r. 7?~ PMV ~-md~~ ~tld 
~':z:ula/ion ,,{ i,"'::~ S'-'"!':<tir.'-"'! ;;}'Xll!Jfil!~ii~,'j rimciil;:;i:~1'\s ~~)t;Wfl l~bW' Th~ lun;;;i hvd ~f '.</QPf!l1 {;Q f.;:d f~~ ,{(h-,""t·nri · · · "' • ........ \: .. -::.. ....... .,..,"·· ..... ;-,,:. :-: "'· ..... r· · "Ji:,·' • · 'Ii:· · - ........ ·" "·' · · · · ·-- · .-~ _:-: · ··' :U!.;J:.· -· ( ·-- _ ... _ ... .._" ~~' 

:t:(}\'>-d<si'~(j/tlf-~t]] d~r~1:w tr'® t~'itk~ t!jf'N~"ti (Pi:l:~~) ~t'chtw VOP f::~x~i a:."tll;y'$ .. ft~ o:.;X:-1,vclin~t~ d tht Lit,~!' ltft 
=CL~'\~ of the lun1i~W:le:B macr®loci: is given by{~:, f) a,r.sd M\iCff:l!. .~rd f;lfi.llJ@.i:>' d-anot:e an array ,of the: mdion 
vw;::l~x o;frff~r-~fl(;~l!i in ttl:'$ t-l':;::~r ih~y ,,;-u:aur k~ th~ bitsh~;.1rn f.0t· th~ cun~d: ff~Tc,ttz:~k. 
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TM ~:,M~~l".~1~~ fa~t.1 p~m~i&'!: ~ t®~":l ,~t,,'{iti mi\JVf.•t, 0 ~ 'OF ~n:d ~1~,::tpr~di~b.')i~ ,,.,~ '1". TM pr't,lzji¢t~«. 
rr;~~n:Aik:x.%. On k~n'>i_\"µned(l]. cl.\J~,~dtJn. :w.Kl <.:("p,:~dotH b G.~it1.,t~l:ecl by 
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1'}'* &t~t::l mt)(~ prtJk&,.n t'\~n ~ dt~r przi$_ii'e$tii've •~~~ $.,lb,Jillt~~~ ? tJl.5) or ln®td~tK:<ed i'll$ d~t;;.:tit~ t>ek1,::\', 
!rif1W!~:t~d ,@rnct rilM~: ii t;j:~d W~t1 ~V~t' th~ (,0-,.'t~'at~i.U:r~et®bct<;_ (tt~'ts'ib!t1Ch \4tlh iw ~':i1t {OOf:j!t1ilMlS) Of ttill' 
MJ..if~ MX;t';(W \,'t)P' h~~ tl~l,(J.::fm.iit~«: °ft%i i~ ~.1 l'+.::!M· th*'t if t'h~ it1:M\~ tf:~f<:hbd;; !'.\< .~ $k9~m.i h,~ttt3bkit:ik ITT ~ P­
">,/OP, ~ D~~ rf>Bcr.rib,~cli. (L~. n'IC:$~ ,,,,,, 't'} in i!!'s :S(GM::}\/OF\ a- an ~ft,l:!i m'1lr.:mbloc.k, th~ dirfld m:J~ prook:tirns 
% p:rogr~~t1vt:. O!f'iW\':it~, ~lt~tt:lM::~ cii!!\.~'i moo~ prntt~11 m, U$)..~. 

lf1t!3::fla>:."@ci IJ/r~cl ta&i-~ m,:.'>,.<W bi ~ @Z§!>'.f1oSiilll ti p-'t:~t~«s,i,;-~ (;..~/(,ti;::l. (;:._,,,:fa'aj rtKn:.b. f~l::· tk~·ihtd f(i:.:i.i nt<lt:i:Jn 'i~X;@i'::S 
.w~ ,1i1~ula::.~g frot11 me to.,~van:J ~k:1 m(ltign vea@·~ l'.\1 the C.{,...!~~ted fu:Th:rn ioo!'Cf \'OP, a ·~ing!t d:i'lfen;mthJl 
rndinn: '><'ednr ~ th€ temp:.cira! p,~m .. on ct ihe- 8/VOP f~W:!:i ,,,.,tm ~sp,e¢t 10 the fi:e!tls;of fue past .~• Mm!:! i$Mht.tt 
'V()P~, fl'\':t': fotK d~'iVl-e;,'l fodd n-it~k'lf1 Vt'.t,~f~ m\":: Jer!©:Vd rw,,ftD! {t.~ fi~1-d fut\>/.a,~) n1,;f{1l. {hsc~H."'m fa!>t§ for,.,.,_;~cl}. 
=s:ht.>)t .1'•""" :fa,.i:,.l ''""''~i.,,,s,,:,s,,<;' S:,f"< .i ,,,.,,, .• .,;r.1· ~ ,,;;-,, ... ~ ... ., ti:.:>!"' i-l~'l.'\>,,''lt"") t ~-ffi'J I<> th<> l; ·~l !f'l> "'"""'!v,"-I ~)l'"'!' 't'"" ,,,,..,~)t'· "~"'"""' f"'I'' ::::H·~·~~(«·f l..~)y.~ ... . ,~,,.,,,~.-...~. ~l-..~»r.:,,~;~;L: ·w..-.~,~ 11:q}N~~- .J \$..--~~;;. ..... :n ~i,,--~!J· ~}~~:rt,· ... ·'§,·~:5 .. $~:-:-<·tJ ·.~ -~·}X-:· :WS.'l,," ... ~ &h··V.~fv.;:;. ~·~~,.., .. ~ H.w·i~'.....C· S-?§·~---;.~'1 .v 

the top {i ss;,,& Ci} and h'.::!ti:rn {l :>&~· q fa,•k.~~ CITTlt one de!ti mmlon 's>B'>.<'i.Qr (w~c tor §XlU 1\~d), MVC{P'l, occtsti:i 1n ltl!::! 
~.··(''~·<,J..··,,.,.;;:.,,o, ~,,,.,_. "."'-,..·~«. ~.,,:,,..i.• « .. ".· '~ ·.~~ ,.-..\,, *'"·~.,,·•s;:1,,...,.· ,{ .,,_~,,, .. , .. •l,.<.x '~ iJ,:l\i{):l.{n <:" ·'*"'"'"'~6..-\ """.".'~"i;,,.,; ~ ,r,,'>.M.io< :,;;;:; ·j: :,;,.,<i."'-~df"'-.:5· -.t. ~~l..,:,.O!.._~,..,~).,,~ j'\._:._~ J,.;::;~..,, ~~'-:_.~). (_~f.~~$;•, f,;~(_.,;.-,.,~ .... ~ .. ~t,...._.s~e._~:._~ ., ).,(.,)~~Ot?:C~:,.,(..,:.~,- h~J~ t....-:J ,-;~ ·~:,,.....":.!'~~?.,, •);ilW""~"h~,±.e ,:;-.~,-.:,..Y,¥"'""-~· , .J,;;;;;.,,;;;il;~, ._.,;;;;...,: 1;,.,n 

+· ,, ·· '<''""""' ' ,,.,.. · ·. · ,; ·· · .i "'r=oii,11·,. . ., "'"" r·.·,.,,s.. ,,.,..,,,,.,nn ~"· ,,,.,,.,,m~ ·"'"'~ ~- ·ftf<>Afl""\ ,,., i1!'$' nw,li)~f m \'~~,· n~~, d1e ifl~~N~G~~ Q~: me,,::~~~-' »(u>:.;.1i~:,, 1,h 1im1,<i_,J.,,..,,,.{,n..1, """'=i-t"'QiJU illiia "'~'l"'"'..:{iU,.,. !:'i:l' 
~~\'..\Ul~md .;,'!~ $fu)'\,/!'1 t.-®b\\i. 
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.. . ' . 
r'.~~- :,"r..;·~:::J>~- CJ~"" L~:~~.K"' i>~~·r "'\f::::-=f: _, 
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lt*9;o ~1,r,cy:~i r$'~rerN~ iTH~m ~ffi't TRt~iD ,;1re ;j~~~m~ ln tl~1e e*prec~~q !n "!ieti P-~°1(1@. F~1.~r'l;! f-,-z@ ~ryp1,;,"$ 
h.':l'W th~y are deflnEd for the c.~~ ·,:;,~\&ec ~ is O (top te*-.i cl !he· EkVOP) .. The rofu':\."<TI fiekl ~ .$na!ogiii;;iy 

('~fH.1\~ 

VOP 

,t- - TRBVr -- ~ 
-'I!",, " " ,, " " ,, '~ 'lRD(iJ X ~ -~ X• ,, ,, X•:;,, 

Tfw ~g~~i~tion ct' TRt)n] ijn,-i Tffinl d~J::{;00$ f1.<;.1,t ~t~ oo ~- ~l~rr~1t f~kt ,~~rf!n~ ~""\'t'l, ~,i tr~~,e t~H•l~'mf& 
rl?f~,e.nces, bi.>1: :als,;:; on ,"<<hethBrtl:':e Dl~rani <s<idoo is bp "liefai first or rottorn field fks.t 

wt~t: l(hh .. we\ 1NK:t1i'tef~h ~r4 T{pi»~6 i§!'t'~ f~· {;~l}W,A~t\v¢: VOf.·" tiui~·$ tw,;i~ii:ltmi ~~"fl rrK¥JW\) lhi~ l:~"$.~ ·i:lnd 
vw. __ jm~Jm;;re-)1~ of ttre.· nitql"e, il¥r~i: a~<:! pait \/Qfs Wi ai$~iZlf mall. rirarr.e is tn,a 1rnme pii!Xl <$!Ei::ITTl1e"ct bf... . .. 

\'<'h~t~ fkM,Jt\/OP Kie1>0!~~- lht fir$t 0-,\h)P \f,;..1w=h$il ft~ Vlde~ tlbjed L~)m ~nti,,;. T·ie kri~i~n1 ~hi!lg :<'li.'.>;:-;u:t 
'TfMim~ ~t tt'l~t tM ~filioo ~1 ifaYI~ l~~w~~!'i trn'l~tt.ill\•~ fuicl~ w;hie:\ ~ei1stl1u~ ~~'I h~fl~~d fr~~ ts ;l!!'>'W~n~ b b~ 
t\5 ., Tlfw,-;:t~ &ir ~J~~t'.:1~$ d ~t~~lh'l{l 1h~ tr-1ot>tSti '<-~·s>im1: .. 

~ \,~!iJ~ d i;o t~ de~Triift.$0 fr"an1 T~b\~ 7,, 12: rt 1~ .,;1 fon.-;,'1hfl ¢.f i~ {':'.iit~M fmt-1 p-~rit:,• i'k~P M h~tl:¢:.':11 L l~ rnf~r~"1¢~ 
~~\1 M ~h~ C(,-ttx,~IMJ m~f::iUt~h {fr1~tR*~\~"" !!1t iiw- :Mme c-0011:Hnaie:$ in t~ tutw~ a:'ichm VOP}, aid the .,,,.~Jue 
;;::-3f 1;-zRf~K"-i.Jt* g~ t1e e,.v()P''i. vH:f,>J i~~~t pr~n~ $<fnt$, 
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fttijt~ Mitlio.r \tQp t~fE't~~e 
fs~Mt:e t.~ th~ s&Q..i~~~.it!--tl 

fllj(}fro.ffiek 

lop fi~ld 
rd~r-es'i"~ 

!Bo.ttt~n flll=ld 
ref~;e~~t..'cf:: 

'Top f~Id, 
G{~] 

ikJttmn tie1d, 
ijlJ 

T,Qf.11 
f~ld,~9] 

~ttom f~~d~ 
tt1l 

t • 0 • 0 • 0 • 0 "'''''''''''''''''\''''''''''''''''1 "''''''''''''''";..,''''''''''''''-...· .-.,,,,,,,,,,,,,,,~,,,,,,,,,,,,,,,-...· I .-.,,,,,,,,,,,~.;,,_,,,,,,,,,,.;,._j .-.,,,,,,,,,,,,,,...:,.,,,,,,,,,,,,,,,,,~~ 
(.o ~ :; _,·:~ i ~-1 : 1 :~ 

-1 

TM~ \,;:,p fi:!::?k~ ,~,::,-ifa~tkin ~\s ~~~-d {'..ln the ~:.ip fr~;lii n1i~{i~n \'e(Ji::::r t::.f the ?-NOP r,,1~~rd::>l0t::.k cl lh~ hAtit~· ;;:!Hit:.i':~:,,r 
pick~'~. T~ ~11 t~f~~noo n~w Is th~ r~~t~tk't, ~~ki ~~!~c~~ t,y !ht t:;:\-k>tafttd tr.~'f.e~~~~ o:l ~M Mum, ~l'!iti);:;~' 
pi:CM'@ fot th~ 1ti:p t;~:11.'L Af";i\'>{ji:tt.~!\", 1f~ f:x::Mt1fM fl~id f::lt'wl~~'\t· i~ t~~ ~<,/~f-. {3f piti:ilt d:>t~i)~•i:d friWt~ lh~t {tJk~t%' 
anGht:w'~ oo,<fm·i f~ld ~nd th@ pil~t eniJoor fldd roflf~Hsm:mr by fr!~· ootlorn feid rnoti·cn ;;~br of ©-fis cmr~~p~~~,g 
tfra~'(®loci( t,{ ~M fa~Uf~ anthtW Pictut~. \Vi'!filt) !t11~-1:atoo tlt~'ct ~100:® i~ !i..~d, \<~ 1lm~ !tltf~'11tt1t rn~o.h . .;tWt'i ~YMtt 
be the !S'.m8iest in~eger great-er than Of e-,~ial fa he t1urr~r cl il:lmei i)ef:" ~con..i:l. "h e:..~dt VOP .. 
vop:_fnw_Irn:::J,~m,1::...~<"'lt (:.<.;<t~::s ITTdivklu~I fr6*~W~ 0,-,:11hin a ,i3ooood .. 

Thfil ~~I~tr~~ i;:~cim~ ths additi,:::00,1 ®:!;~mg muoo~s fw ~ s,.~t!~ vi~~ ooj,s,;·•cl Th,;1 ID»ifu ~-x;ooinl:§ <;~~ ~1mf.s 
1.t.'• ·~··~,'!';< ''i).>)i:lic..~· tr•~lr '>lit:,{x., . .-k,vJJ:Jinni ·~r,,·j: l,::(~,,/,"''efV'c.' sn•i=:= ,:J;;;.,--;·~,i/1··,e firn:;:,·~ '/',o;-:'< ,;;._ ~ Aji,'"lil'"'f'" ... ct •!:,-...,_· ··•t""'l&a. ). ~~ ... • ! .. '-: .:«:-::......"', .:,,i,,~,:,;,, "-"''f.-"-~"-' ,~~~""\: .... ·-~ ~.-~~- ~- ~--~~~"- ""'f "'·f\l!•:=~"S_'; '-.:.~~""'"''~~ •..,~-- . -~..,..~- ·" ·~ ·'!>..--~ -~x' ~ !.:,l!tX.:.~-~~-~~ .. ·. ti·~'=" ~f;}~.::::~~ 

~~'lt."1irg pn'Xce~~ It ;Is $in1pjif:ied :fi.1r daMty 

8-\"HP 
Hihti\':.l!W 

T 
I 
I 

• I 
;... __ ·--·-·----· ·.-.J 

.. 
Ri1~"<-'%lttrn..:i~d 

s~isipb, 

Tl"lt Vfilrlt:ti't tei'atti!!!t®'t !l1 th~ VDL s)t,ij \/G'P' bif:s:t:l~atri :MiMI t~ itii:~fp"<j;~HW ~$ di.M{.a}tJottd t~i .C:itmi.-e ti. t<N~1 
~t'.:!ril((,~*'i~b~ == '~Mrlk', '*'tt\/.~xiir~JYP~ 1h~f ~ T i:,;1iy klil· the inltiai'\>'DF ln ~ 'lOLf-or base spi:ifas (ii. 
!o't,:_lat~ncy_lipi:ifo_~~~~ """"' 'D'} and ~il t~ of~r ',/OF$ $Mil ·be $-;\l()P$ iLe.. \fOf\¢odingU~PE :;:;:;:; "$') T~ 
n;{:i:,n$WJ.·;,t~1 l"VOP in l,i VG't 1'Gf \:i;,..~ic ~~It~$ is ~tJl ctl$9ill/t!!¢l b~t ~1:¢-t~ n $i. '~**~ ni~n'1o:;.,)\ ;:mi ••,Aii b~ ui\:~d hy 
all fa"£: r?.s"'l'laining S.Nt~'s. \\dfu .s,wi!e'-'€'lla.hle ii@ \,t~fa,' in me s~rne vm .. .§.n S-VOP \~~'ti' ·iprl~'....:l:'k'<:1atie ;;;..,, ·'st~fa::' IS 
recon:strF"~~d b,, ar.,,.~.,fon ,~,ami~g fo :lhB \'0¢:'"2> sfo~roo <n ~'1~ $,.bti!e rt:ernti.i''.-t i;.:,,-sihg h"'% ,t,a,pirtu ~rame:'!ets {Le. a s~ .: • ... ~""""·.· "·~· s::~,. .·': C· !, .~ ·--:: .. ·~'-. '"~,.-..,.,..~· .· ........ _... -., :.:· ·: ·.· .. · : ... · .. ·~·- ~t.·· :.·· :.,.f'··.·.· .~ ... · .. · -~:·: <.· .. ·.·.-. · .. · .. ·.· .. \·:: · .... · ·. 
o;, mou;:;.n ';c'e;::t~~t ~~1Mei.i-.i~'1= in m~ \is.)~\- t'iit:~tre~m, Alt-anail1;•e,w, ,n •<:'l ·,; Ot tTh' ro:w+at~r{t:f ,;!*it.~,; ti<". 
!cvi_latency_s:prite~emm!,;, "'·~ 'fl the;s;e E,i\/OP§ s<s·th sprl:t!=ijnatm ~.,, '~t:Hkt c~n 1.~t§t~ he in,fu:lim.at<.;w~ ik::i:rt~d 
k,• t%\~ tpti~ rr1~ri11;-ir:,< t~~faf~ ~ppyitiij ,,,.,~qiini. 
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The k~nwmn;tt, ,J1P,,rninm''S{,,~ ~ml ijrny:t.~~d~ ..i~h~ ~t~ >)f ~. :::,prlre ~re t.t..ir~i in t,-;,,,Jc-~im~=n~i;;.·.mi.>!l ~T~}~-- Th!:'.'t "'~u.;ith 
""~nd h@:faM :tt' tht ll~'1iilnanet llrn.w ~rn ~}~:et'h~J by stMit~ ""tm1 ~nd ir..wite Jiii\~h~ res.:w.c:t\i-el),\ Ttw. swnp!~ !n tte 
write l~'nimnc-e, chtarnm~-;c.e a,<id ft:,;1y'$c,;1l~ ~!pt'$ .$®ys $1$ atfdre~:ect bf ts,;;,.o,<lh'\=$n:~kin~l lrne:-ger p@=s W, n 
~nd 0/. ,Vl :;":~, ctalnld in lh~ foi!a\',~ntr ·· · · · · · · · 

,.. 'tc,i.µ ~, '!Jn,1}r~n~ art! ~~/~l~W ~!p.!u, ~rn~$ 
f, fl~ {$pit$'J¢fL~~clih~te, ~pHt,e_Jo~u::ourdintti!;:} 

* Snfulm mh~ urt"!in~"'IOO· ~'rl ~ra',fs1:::a:,'e atpM s:aJnp,~ 
{t: /i = {~Yit~J~=its=ootdkmt~ + $ptiitL',~'klth ... 'L 

~fit~_tcy,3,::or,jit1;:1t~ + ,gpti®!lt_h~~;iht '" J) 

·• t'<:t'i !®1 tihtt'fff!if\:,:it,Plli Mi~Y1t.:J1~ 
1\: L 1 :.:.: {S:f.,,~ifoj&1:ft3,;:Qfdil'mt-e t 2, ~prilfil_J,~_:r:0<.w,fo:i~~ / J) 

• Bottuti'! t@h! chrtimi11~tit~ Sfilt\ .. 'il~ 
{{/ .. /.:} ~ (~...,i~ _,'B:ft_ ~"Oroimrl:fil t 2 + ~prifo _y,klli'i!i' 2 ... l 

$?nt~_._.t')."'Z ..... r,{:Qroinm:~ / t + iprlt~_.J'$.,,~=MN2 .··· l}. 

L4':~wise fr:;;e. a,:ki':,;,,'%;e,.,. k1f th£. !t.min..~:irE\ chn.~11\n:M:'R-:€ anrl grt1ysc.,ii~ ~lphJ 8i§i:J'.lpi~ (lf the VO? ctW,'tJ"llly i~'!Q 
~Ce>t'W':l ~~ sfuflied :n th;s: fok•\-";fog:: 

'* T~ left S:firnPle :o.f ltffflil"lian:CE find >::=f=fi:tz.c;ale i1:lph;a 
ii ;,, .,. e~' tr, ~~-~,, ;-;,..,,,J,~x<'~' ;il:it.. ·.· =u/fi';~ . ''"';.,,,;; ·r·~-~.c ·" .... '":,.·~ S:-:J ·},:...-.· t\."':-, .. 1._ .. ~ ... ~~-~'l~ .. · ·.e,~T -:-.:~ '.'>..~~~ 

t(i} :,:,i ~\>'® __ Jhc.«i~.::int$(__:m~ __ :$p~ti~I_J~t,. i-llJ!:} __ 'x~rtkat,.:rnc=spa.Ht\J*'f~ ~; lit(vtejangWi'H \/0,,.s 

·• Bi,ti:;:wn dght ssirnp~ (:,f !urnki;;anc>s< :;i;:,"'!d ,w;;ayw:)ii!!'s' ;;alpha 
f(,,1- ·"' f,A~ti (ibit.:.~1 k.;o.,~ \'<~,$h ·· =1, i,.,1-:.i~~ &':ij:-~'tt !@',~r heigM · :1) fur {~R:t,<lfS:,.'1SJ,~· 's/(:i~;:, :;;.106 
{.(.}} ~ {~f(~ .. \/X~·ti~1~1~l~;*i:~r~tiit.w.r~ -~ ~<~.}~;~®t1~'-~ + ~ ~,~ ~ . -~ 

1.'0P ___ ,,,~~tJn~---~P~~~LJ~f: *' 't,''l}P; __ h~ght ., i} ~~- f'l=0,'1·"<:""ect~ngt,lm- VOP$ 

... T® !t\1 t~nWl¢ '1>f ~f~r!i'$.Jl~ 
ii · i 'i :;; {(}. t)} for r~"t~~--=,,J\m,· VOP~, @m.~ ft i) = ~\•ttt(hffi'ilot'.lt1l.,J'l1t,,,.;sp~Ni.!l!,,.mf l 2, "'if$.,,:,l:~tt.,:it.rnt,,Js~lla(J~f } 2) for r)t:1'f-nst:t&::.'ii)U!~r VOP:§ 

.,. thitl,:.¥r1 dgh! $jl''l'ipii': ot -t~\ri:imirum~~ 
{t1 {.) = (\>it."%.'iJ_o.t.j~<::I_la)"t~_y,&:th / 2. - 1. viOOl)_titj~:i_l~~~-oo~~t i 2 - t} fu~ i~t\~ngu!~ V'G<F~, ~rm 
=!L .u = {"'t"*:...JX"ll'!~'.<lf,t~U'l;(\"~p~ti.{J~1' i 2 + '«'t)f"t~\,irlthN 2 - 1,, 

'>>op_,.~~{llL_JB~:_sp~ti~Uef l 2 .,,. vc~p_h.s~'jht'/ 1-- I) f-or ~'<"t-rn<::ta~ulru- VO~ 

lM5 ~ube!i§w~ J:!t..:t.,,;,~ .'ii !~t~ ,~1aM sp,it~ t:0 b~ ~r:o,1sm.1ctoo ~~ n-w cit-~"'®t ti>y pr~tly I!1!:.'\;.~p.t)'f~tng 
}h.;; i'.x,rresp.-rir\cl:fo,g pie~es There :$<e' t\'i<'G iype.:. nf pes;es ra~"i~i by ~ de:c..o:!€r~"'"':thjed and 1,p::fot:!!. The; 
~t-O=t*-~ ~t:Jt1ii~ "*-)~~t,t:»~~~ {\~L ·i:1'1'i~~'lcl:$..i in ~ $,\tt)P wit~ k)'<J~:~#rR~t\3~µlk,"~\"ii<1t:~tc'='"'"'1 .lin~t 
~~·'Je~Jmn~'T\itJ11Q.i~~>&')l~~-i i~ ij high~y qv&1t~i '.1;@t,1n of tr!~ -origf:l'h% ~pn$e pi~Gi': \•--t1i~· th~ Sf.n~ ~~pi;t.1~, 
pih'§t~ F~ , ~~it~~Jt:~'\~<t)iC,tt.~<"'.dl'§==\ifit~l&'l') ($ ~ t~dt~i d,<%mg~~i ti:) imf:.if't:,\.'{l tiptin th@ ~ti~tiitv t'lf •~'%X&:~~d z*'3}'§ct:t­
p,<B~- Sfrii12 p:~e-.-s E<rn r~fasngu!ar ~"'~"-0-3:S cf fo,;<kff~ '.al'ld S:hsif..'>6 for~ oh_i~~t .. §:lieo,(1 ,;§.-nd oon a.~·1ta::n ''hn!Bs:," 
tt;'1<~-s~~'<Tht:ltng 1~ rni§1.:t:ook..~s, tMt ® not oo~d tu ~~ ~~'-d1l'tt fl'i~ p-at~r:'w.ltrn w~ ~·~'Quit~1t ~, th~ ti."-§lm:J~r ll) 
ps,~rly h{.=o,worat-e th!;' piei.,efr f,lrei:-:e,_:;;11JMt ~~~f~_yAi:rrt r,.i~~~tek..J.ht p~~~-~offiet ~::i:i.i ~~~-}~~t 

M~ft.'!bl~'>tM f.:&~Wf iicarw;:*\9 J~. i'!tnpl~j':&l fo ~"Ct<:.~ ~~fi: ~WC~. Mb's'>:~V~r,, -;,vt~r.,tll;<;[f tt~ ~:t:a:'t ~rltt.'il.~t{ilfilS: ~ 
f!1~::nst~kx:t ,~ti©\ t,~M. t&.~~11 fj®1 i:-if $Q,~l~ p~'§•,i<:<{Jit;t ~M ~·fit~ pi~t.t~. t~n th~ t)'1JCit:tbk,tk :S t1:<t1 d=M~)t~"ld &Kl it£ 
=c(~vr.«•~<o;:<n:ciing macr-0h!cck \31y:er is ~',;pty, !n ~i~-~ =~~' fae decoosr troab1. the ma©"oolook B* ;;a hcle i~ t:'1:e: curr~,rit 
si~'.§t pi~~'.fil. Sin~'® a macmtil&.::k :rati: t~ mfr~ :al:l }tng afi t!wrn is a..,m~ ~vaitruI~ bm-lct'Nitllh, mo.r~ tt~j on~ 
':,..,,..;"'"' "*"'"'"' :h,~ ~'*"''"''"""''~ <'&>'' ~"'""'''""•'<S,i:: . .J, ,,,.,,_.~ i-~,--- ~,.-..{~~ t,,, ... ,..,·.,·fo'* "'"'fa"''"'"""~-,.,·· -'~.:s"' ~''"''"' "''" --~,,...,,~,,.,,..; ·$<<"·,, •. ~ ~*-· ·, '".;-.'. ,. ~~ ... «..:..'-~n~~ f~-~.;i ~."<":. .. - t.~;::-...:.. .. ":,.,_,~ .. ~~-~~ :}~.i ,:::;~~~~ .......... ~~~..;~ ~":·~) ... ~ ~ ~~·, ~i ... ~~ .... : .... :~~ .:::.<· ·~l~~~; ~·~ ... ~.~~~-:~~,i- ~~~:::~ ... :- i ,~:~~~:::~>~ .... :-.."'St~! ... ~ ,~tj.r ~( .. :~<~~ r~, .. ~ 
d lat~•r rn,fa~ltk"'o'<"lt 5;tq:::':i, Th12t.B:fom, fue cleooding prooern c<f a ho!s frif an up('.ro:fo pi@C-12 b dif!Breni than bat fo,r Hm 
;;::,'Jl;ij!;!Ct·f~~~, f\w tt'l;.! z*i~~$-'fli~Q;;, fK> inf~1:rm~i~k~1 tl:.l 4!;!e,s.)d~i.t ~t ~~J i.!:NI the 4~:c<i~cr m1.~~t ''rr@·i~~" "'"'~~t! 'i"lt..ci~-'' 

·.·.·.·<·:<.>. 
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ff$ ttw@ StlP0h~iW 7-f;J. tt F(w j~ l®®tt-i:":llf.!it@. 1ti?;: ?)(l._t)~::;:(f&,1 t,it is ;~{}(}~ti ~ !PJ\~$f!, ~,,:hf!.Nl~f (~' n(it {ltW 
tn(We 1-efu)~m~ ~~::itAd b~l d@t..~®ri fur thii gii.,<et1 r:n;.§,Ctoti::i.-i.:ik. ($~ 8tbdru.J~ 7-8.32) Ni:;-1e th~t a h{.i~ 1:;ou!d he. 
t~··n~:lt':iiri~fi:li·#:iii -:il:i\d h#:V;ee !~<l ::..%:\tif.::.~ ~1f:t,'i~til:'ili:t.::~'\ ;;.~t;i,,...,.~d ~f~'.i'tisl$(§', Mti!~ipJt:! i:11~tttlrik'1~ t,{:,,je;;;:;i,p.~~~:li i$i'iq 

l.~t~N,i~~ rnS!y b~ 4~?\tdad a~ the ~rn,s: cuniarit VOP, Pan of a s.~1~1i~·ce roth:J. coM,iist fur e:s:am;pte ~ ns:i~dy 
8t'IDV'\'lt'$ a 200.cr110g C'Ut etrec.t. Ei ~rwiit~ ·w t'1e ~Jfst ~ zwi:1~~ it\ @11d i1Mfi ~ p~rm~ri.gw tte lei'l !nth.%~ ~.l~, tiw 
HrM tIBWf®d ~hl~tN,~~Cf;, (~,ova~ ~~{:lkJM. (f~ ,'§,H 'f-Ol¥ ~id,,~ d the pred~g VQP 1t';'m$.~§l~f:!,j p,~e. \~'hbh i~ r:J,,.")N 
~r~at,ao a$ a tNle asid n{Y! ~ro:lad agan. The s~:ond de:od~ objec!,pi~·e reiate to ltw! rlghl pa~ninJ'l, ar.d ~he 
~hkd '*ij~,;:;t,*"k,.~ h a :'.\f::~!~r ~ft-~ann:}'lg ~·i~,;:; ,d~~-c k> li,::;, ~;,©rnif~--t-1 ~ij~~t Hn~il,'. :lht:: ,~~t pie,,,~ !;:, (ficifur·~nt; 
imt~~J of~"'! ebji~rt it ~~".lful11$ the updite; ft;:if $t:~w ~evi~ui tibi~t-pi~e-e i>f 2tIDn1hg-lt {tbi.l~ ~1~ r~d m ltRfu°W 
~ refine :for hiJh<W qU:a!ity} .AJ four ple~~-s ,,;il be cta"'t::ded ,,,,d:hin the sama VDf< Wm~ sprlteJta~"S:,'"'l:it_rnooe .. 
::;:;"_Wl!u~." me tle.cbde1 ie.co:ni~s fuat at st£1~e dlii'!t:H:irai.~:s a:."'ld ~p;:is1,ec-,piebE.,; fut :Jhect.~~'>"'lt VOP sess1oo hate 
t.e~'1: %ft:. l-hoJwe::.<er, \\:f;,,,.~"1 £)."<i"lte_tr.as1,smit_~~ ~ ''.B:k,p," tl1s &l:;-a:J>..:.~ 'Lmcler-:;tsind~ il~t all Q,.'1:Bl)t ~n<l= :;.~.at~, 
pi~{*~ ha~~ te~~ ~,~nt kit' the ~'"1'iiri::' 'iil!Jt.:t:i Gtaj~:t k.'!.l)'ef. t¥.ll :~4~ f<:ir the t::~rret1~ \}(\{~, ~{:';~~(wi, &1 ~:dr:Mt~~"l. (..'fsi.'.e *'l 
ct!i~~"J.:,~O;','$ tir "":p.,~~'""'Pie~~ h:.~v\;' t~n ~o,..,1ed $..'tin£~ V{)P :1.>~$;;.b,"1 (l.f;., ~ign;;Jl~d by ~~1te.Jraf::~n11L~"~ 
= ''p~llS~' tif ~ptll~\Jt.i~t;,~·W()ti-:)>;% == '$.t:)p'\ th~ $'!:~1k ~\....;1~ i=$ p:;-icldi,,."0 {~ d~fo'i.<,,-0 i'l: $V;1>;'i~ti~, f'.©J\ t:~1 :!h,1 
l:X:itib'l k~ t~, ~:li~!i::!Jt:d k:; WW)~, t:ic o;:;i.:snwi\::'l:t if~ ~~f:f~t',:,\ Y()P ~$&\»-) .. 

For tr:e S:,'>./QPs (Le., '<'QP:_Coding_type Ss~ ''§"'} '<"--ith sprit~_?D~bl~ ~.~ ·lEitaifo', it~· macmblock ~y~· s:,mfa:,-.: cf ~:e,d, 
pi~{*~ ($ H~ .~lt~ a~ 1h·J1~ i:l P./()P. 'Tt~~n~fure. $ik%>e ~r# :1~,i~1Jre -W't: d~:t:.i~~;l is~t\~ ~~1:= rn~t::rr:ibk1<.Ji; lijtf-t 
~!J4qm~ in ( \/Qt~ wilt the quwi~c$\kw tit \nira m~rr,cbl9;,'*'$, Trre ~yni,~;( of thP,- ~~i..~t~,pies::~~ ~. :i.(mi~r t~ t"'l$ P, 
V()P ir-t~t-tr1~ljf'tmltk'$ $Ws1~-s: :;•Ah th~, ~t~'il.~1l~~ti~1 ff." 1'i:t)t\-k:::W~ :t'li~<'fs.:©!rnii:.$k ht)'-~'~'i•~f, ih~ dif§\~-&~~t -*f%< 

indt~M,e;,~ in T~ble ~1,1, %>ei::4h,aily th~t th~·~ w~· rn:ic nw1;k.:.i11 "'~i.'.~r:tr$ ®'ld ::.\*)~f~ iflf{}ftl'm~bn ~tAd~d in th!~ (":'::'1~t:)'..:rer 
~ynW.;i;; $lmc~"f~. ln $UfITT"<'.$!Y., th~ ~c~qg Pfi;,<i..~ ~l4Wtft$ th~· ~~m.¥:#on ~ ~ny kw~ ~~,il~ m:;:.~~ 
ptt:~~·~~i'i~\~, bi)th ~J~tt:.IV :::itld itl t~li'l,'S,; d ({li@f~y 

!irt§i~:t'liN1tiMiD11 of ntatf,:,:l~'ll~ &"::.,mtiing mud cmctitmt f:ru film Pl)M,ihiMy IJ~t i:'! ~11®:::tu!:k.~.'$: t1es p:Wit:.fo:)tt ba~"d 
oo itl.iti n:*'f.ntil.~ ~~11 in.~ or~V~)l.lt :At,~. VVhtn tw-1 ~l,i(t«!Ji~~ wHh h{li~ i:~ ~~,~loo, th~ d$'todet in nm 
pi:cas;e,-,.,,-s nf rer::x~<1;drudi::&"'i ads ru:s if the ·wh::·M~ ~ighal pie,;;e were; ~~,<led, but a;::J.tm:i~,, a,<;;ly 1h-e hib,dre;,m, 
c:D:rr~~nding k, ·~ '':ri~v.- ~,~~odf i~ r~~i-.·l$<rl. \\ti~n,~.,--,er m~rohlxks. rwskr ,;.~rn,fng ~n:t.":DU~~~$c a hnk., fu~ 
lW:~i~r ~® t(:, rn"~"'l~e the retri~r~~I ct fl;;~~~·.~nt inf:orn$.l:~~1 {e.~. (X'::T ~1;."!ntli-%ioo p...~~fm!f~1'$., is.C ~mt OG 
ixe~ktinn p,,,~arr.::.~i'&'S, an,1 8AB t.m~ring \:$b5} frnm th~ OOrf~"%""C®cllng m~rr.oolock dEc~::led earlier 

in ,,::,(lf.1:~rnst t:. a~ $~ni __ J,1,.,~) ~'$~ by f~ t~ted:-~~~$, '!hi; t.r,.$..1!~,p\~re~ u~ h~ ~·:{ __ ;;:(id~ M .. W~r, n;:.ts.00~1 
= 1 irt tlw, P-VC:P $~•rttl'!I:.::, tt:® &'t~~f mc.,tit:ril~:§; th,l'!lt t,-W t:i,-:m~;p,tirn:lil'~J n:t,~1'4:tt>'(.J<: 1% tx~ r~tir'®;i by H'W {~rn·r~n~ 
~pdle Kf:date·~"?l~,e .. '#h~,'} ~~t../~,;,i~ .,,, ti ifi tr.~ PNt>r ~\~,t~:;, iht 4~:.;¥:t,,,~, 0:~<~,i~e~, lhat 6l$ tr1<M~rsi.W~:ik @ 
Mtir1~d. Th~ ~'~&~tit."lfl kt 1M uptta~~ ~&:~ i~ ot<t,i;itwtl b:i tidt,00tit11} m~, "~~,, bf 1t-w M~~J:t ~t~ll~ cl§~":!l:,.'<l by 
(pf~t~"}'\<id~k pt.~,itJ~~ht_ [Jl~l'.'®,w'.~!Jff~i,\t, pi*~~"'y::l~).,~t}. 'Th~ J:rn.l it; toon r~dtkid ~'ld :§;~f'i;~~ ~~. tl~dk,ti<:'itl f<:w th~ 
up&fo pie~s. Sine~ th~rn 11s oo sha,~ informatk<n ~&,~j ii ar, l.'f-"~fu...pboo, fuB r\.~uli cf it:s 'lramf.~e.r;t_imb{) ~ 
Miti'~;,;~tl ftcrti t\~ ct.tli.i\$pl)t~~ ti'1i:l:Cl'bh!O.:;k fa't tM OO!tt:h'\i~~ di.i\C't>'t!OO ~ti,§,"". !ti .:.i;i:!dll~'\. ~!"! i1tXfalfu i''l"l,lcfci~t.;..'.k 
>"'·""""'"'" ~.- *""'~"""~"'"' ~'"'~'""'"' :·rie".~,..,,==r..,.,,,..,.1-!"'r!· ,,-,,';J,.,,~t ~,.,..,.,,.,~,k!""",I, ·"' ~ "" """'' •I~ -i:-S- ""'"'' .i:;,.,,,~ ~f'"'""~ \"~"'= ..,"'"'"'ffi' .... =·:-' ~ •• il';i!:~ t~ H._,,',;. x._::-,:,: i'l,.H:,;.;-,:~n~U:::fu{J: .... tci~-~~ . ~~ ,.;..·~~\"t·~ "'-·"'·1··.~.s·-;:{U , t~r ....... ~ ... J...:: .... · (•) lil'a"'l.-}-~.RJh ... ~1'...·P:.., .~.:s.· ~ .N ~~:~.:t ~'./ ~==-"'=' ~'"C:'(J ~~'l:·:.':'i{ .:Vt.<~!~~ t·"'~~.C': f~·.l::iu .;~ ,,:.i:R~J 

in thB k,y_,-!ate:,cy mod~ s,,\a!l ~ i:'!::'::-S ~~cf-p.fooo. 

1JM. S~tM:~ n:iftf~t.~i.i\ pti1fo1t d~<>t'di~tg 

1'h~ $ii'~~tk ~®rt'*!'ll.'$ ~~ ~tWiW t~\%:~t'1WV t) M'i:..1 ~·~~fo'.'!'4 $!'mt be fr1rerprnfud ~ ~~,:l,ft\1;,;:l i~ ci~~®e 6. du{JJ ~1d ~•[i] iU 
"'" i -d rn:.· r:l ~prit~ ','<'.~"P'inq_,~•ITTl~l ~p~d~s th§ 111~,pi-w t~h"~@ trde:~~ ..:,f $i)t'!,}~ t.'fforffl<::~ t~id$ ~ fo@ \/OP 
at1d t~ 00rro~por1cing 'r~i'ifinr~ poit1§i m m~ ~<f[~ {ir"neferene;, 'VOP, Thae ~'fi·t,; ;a~ r~£rr-ed t~ ~ \lOP 
rd@'~t\.t~ ~'1,,,<':tfr,t~ ~vi ·~'tt~ mfot~~~ J~i~'it~ t'®~t}~tii~wly i!1 the r~t at ·tte $~Cltlea1l~n. 

Th~ iTh.ie~ '*'~ill~ tbr t~ ';/()P refereri,,..':e pcir:t$ ~~ de,fawd ~s: 
{b, k'., = {t\ OJ \"1t1~'1 Vici~:;, ('.b~t'\ !.)VM ~h;:!!~ = t:s).'¢~ng~", ~,d 

· · {~,(%_~· ht:trilx:"1'im:l 1lw i,:ut~ki ref 1;,<.;;i,) 'i:~ti~f s"",1c IDstlat re:n crlh&,<>1$i,t. ·: ~ "''' - ·,,x ... ,~ J- ... ,~ - .. :r' ... ,--.:- - - :,,-.: ........,. ~· , .... .,,_,., -' . 

{/~,.1~) = fh+!l(~, l~~\ 
{ (\ fz) :~ ((~ ~(~ i· H\ 
(;\~ i\) ~ (h+'t1~~... i~, ti-~) 
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~,~h&·~ n1 ;;, iAtW.(t .. Jit)jeetJ:§tfCWh$:l <'l!tc1 h = ·,jjrj~':J..J:lJ]g(:~U~~~':_Jwi(ffi'I' Wh1'm \i~IB(U)~~tJ~1y~·~1fmt'.ll§ ='~ 
'rncimzje' :i'.f \•V = w::.<p_'-i&dth -~oo h' ~ 'mf.U1elgM otierv:\~W., ('wllt tlw index ·\ic~lu~s with sub:~)§'iµli !e,s.'.$ lh@n 
nt(.,.,t•(,_~--tl~="'~'tiit1fr~=pi:;i$'l~~h~l t'S',) u~e,d f:6fthec ree~t ,j \.h."l:); ,J~,;;~clii%1: ~~·,;,,-...::~'$$, 

\<Vr~i1 tfil tlf :i,'.pr,fti \;,.':wpii'@ ~-.oir:t~ == 2 t'ir :t iim: i~ti"&{ Vtfai--~s ft<f th~ 'iidlJilil' t,p,""ft~ pt_'!ftiU; al~ adtfu'Ht~~!i~' 
't'...it\:;ulwwd~~>i.-:-kilki':."-;i --

{{/\ i/'1 ~ {1!1 {t~ ·~ ~{\f) ~· H lt.1l-." vv~) {r ~~ ~ "- ~1~: :~~1-~t \f-~ (r if:~" 1~ hH H :~\'\ 
l6 it~ {{~~fl .. ~\/)(ti} ..... 16_;\-J + ~\i'\tlt ... ·1 ~(/)} /J ~1, 

(!/·, h 'l = 06 (i + ({N --· NJ (r .(/ -- 16 \) + H'. U f/ -- lfi (,}]: // H, 
18 t(:;;+ H}" ((H," H) (th'--, 113k} t. H(t}/-- 16,fo)) ii H) 

Fi:~ ~.:i; 1-ix~l {i. ;i) insit.-m lhoi3 VOP i.otmd;,i:iy, (Ff, j}, G(f }}} and W\fi,, i), G,{b I,}) ar~, o:.-:iJmµut~'<l ~ics d~dl~~ in 
th~ f.-l)lltl\'"::1t¥;l. Th.:et~ tiUE'l~tit~:s ant thim usoo f.:.,."'f :s&npi~ rnoonstrui::.:!iot'l ai ~~cifioo its ~UOO;§US-& U.Ht Th~ 
fuik>,-.,ir:g nd~tions ar~ used to s._~p\~fy ihe ,dt!se,"'"4:<i.ioo: 

{A}~ i\ G((JD ~ 
{fd\~:· /~\ O~{(~ }~;}) ~ 

(FU,j). t;u_.}n -
{F~-l \~=-· )\} G~~~(~~- ~~n ~-

(P:1\ A t1(( /} 
{f\k, kt G,:,(,. LH 

t~: ~~' .i}~~ 
{$ {~~ $/~} 

k)'+ tl.JV+ th 

i = i= ·- fo .. 
) ~i ~')~~ 

J:~ ~:.4 ,_( - 2 i(f ·'t· t.: 
.,.,f,=4J -2,i;;.+t., 

H%./~·~ 1) I {,V& 1)1 + s(( ... bf 2:t W/>~· ·1) Hh'& 1H+ st{ .. _kJ2}) 
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(~\ /), ~s:tt.fl} ~ ( ~J:, ~ {:(,,r i~~·"C'· f~·~) J T ~.fib,·' ,,·1~ ~) f~.h')' {*~v~r):~ 
h. + h'.--·ti/ + .i" ·1 f+ f...,· //..; i~'')J\ iH{Vl/\·H. 

!fit. Jh G,_{i:,;JJ} "" (t(--,r l/ + ( '') t ,f {r/,1' ---i~ ') ,A is- ;;): ~v· t -h'' ... H%t'1 /trf 4 gr t)_ 
ff r.A' f)/) •\ ... tr ~l .- //) .j~ + ;;): W' I' ,K/ H%·f'} iH f4 Mt'(,} 

""{h + K·T,b° ~ i/)H· I+ (··r fo"-t fr")Vil\,J iO' (io1''rfi} 
.. A/'+ ~\ ... r)~ ~,+it::) ::~f f ~ ( ... rJ';_~ ~+-· . .l~: ~}~~tl;'."/) (U {~4/l-l!'Jt 

fF.:"={~~) f:J~= .qlf'=:' ;:()} :~ {f(·--f·.~/ + l() t-t:- (· "t =f"f·4{f· {{~}~\t\(~ ·f 2 l<V'lf)'" {~ f ·" t~~~\'-:-fi) /// {41~1{'.f:ft}: 
({"·r.i{ ·+Jr·~·J ~f .t ·+- (· .. r J\;=~ ... f/}VV' ,J\ 1·· 2: ~i?HtJ\=' ... 1:6\}t~'H') l// {4~\lHt~}}. 

Att~)l"tlh.g tt,, ttw d~t1~i\k),1 of W' ~nd .W !h~ ~)t~"!'ip1;.t..~t§:tt1 ii th~~ 1tmct~'!!il· ~r, b~ ~trw@!&i by d!'.ddi~ !Th~ 
di~<11~~ti::w and mmwraror cl dh>i:,i:m ~"'>fcir~'s~"'ld by ~{P{\,,,m~ 1->V ·<=' f-{) oc H' {Yi~"'l:"'"'i H'" ,i i'-{}. A~ bi !:Jm; cas~ of 
t1:a: ___ N ___ ~pttt~ ____ \';;\~fplr~_J)tiitit5 == 2:, 1M tl!\A~Oti.1t lYf ",!/( !fl lli~-00 ~"l't,'it}fl~ t.atl ~~ f~/:}!~""~d bf nt1~·y &~ITT: 
C?er£lans. For el~~~, wt-en ~,v· .~\ H' (Le. d t /?1 ti:1'e aoov:;. eq~fu.,""l:fl5 can be tewntten ~: 

(f{i, /h (~\ ))) ~ J!~ ~-~~~ ,;~-~~;ti~t~'J1 t;:~ ·:, i ;1t~~}!:{;;?, 
(f\:(( . .l/k t~l/~:: .A)} -~ {f 2 ~~ t. ,i;.- 2· ~ .~t: + 4: z~ .-. {s· (. ~ !} ~t:- ·+-2·0 t~i.s.~) s-~ }/~~ f-~~t .{ ... ·tfh>\ -~-BDl-1/i·{L 

(2 d t,, + 2 ~ Js + 4 r -- (9 t,, + h ,A,+ 2 D t,t(f1) s) if' (l ,g I,, *4 fa); ""BD/V hn 

fl = {(\/ ... ~~f ,, ... \:· y + /i ~) tl~ ~ ..... {/) .... (fa:, .. :(~) tl~~- ... i/ ... /;/ .;, .. i\ }) fii ~· 

h- ~ {(ft"( ·""' (~') 0h~ .. ..-_fr·~ ... ,Ji···+ l) :·) .w. ~~\~·~ w x~ ~ ..... (~ :+ (~ •. J G\" ·----~J:r)} ~~·· ~ 
n ·'"' V:' · b''l ff.;;' ·····h·} ····· {fa'' ······1:J ~1:·· · )/h 
.~· ~ £) (~~ \• ·.·.· .(~: ~ .ff * ~ i/.~ 
tJ: ~ lY U,' ... h') w + ri l/, 
c ;::;£)(/kV h', 
d .:• D 0-, ,. --·At.~ fl.;.; .g)~ 'c 

e .:.:.•D i:h' --jJ.) W' + hf:,.', 
r ~:o J~' ~~{ ff 

A s.e~ ,)f ~aneters 1hat i;al.§S.fS t~-e d'f:nwr:iirwbr of any of ti~ ~<;,,e e()ualbn-s to be ziro t~ a;y ~~Ke! !f'l ~n 
~fil.~l.{~ ~' fu..:.,xicl\::"li(l m~Gr®!>;}~K i~ ~fu~i'»';,,~il Th~ irnpk,n,~fl:t~· $h,,:i1~M b¢. ~V/M~ tMf ~ ;JZ~~ ri~~t~r r~Wi'l ~x:.t be 
$tifffoi~nt fut ~fiES$f\itg] lhe d~'t..."'\"f~ltl$k"it or !hE t!U~$l:¢t rn {hE ~Pi'.,V~ trattslO*'n f w,"1ct~i'1$· for ~·tfil:1~ $ht! 
P!:fSpECtio,,~ v~sfon1t. The t~s.'Sge ,oi' a 64- bit ~1oa!~ p:)in~ iepresart.etm1 sho~*-i be auffk:ien.t in S.i'0:'1 case. 
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-.<::·h~m wfit;~L#l"l;';lbl@ == 'GMC , \,<;,~~ '(t:, ~\,;. 'i,:i, V;1 n~1rriM-~i'it th~ !t¥1:th~•1-:':'-~ ~rt¥,~ in th~ tpril~ t3t rw\"::l·m~~ 
\/{)~\ .at {flX /V/:'./~.. {1{( .))({ll'$}:. {f~~l .. )}(ilt ·~' ·i ,.O{f ./iN~~}:. (f1L ,_/ftlr~:- (~'.L .iViN~- ·'*· 11 }. ~t~l (f~l i~ i)~~tt~ ·t t ~ :C~~/. J)Nt(~. ·t· ·f) 
!e~'"'f"*!'~;;'~ im,7 21 :~it J\ ,~,(':t,iili?:'\~}~ ;~:~, ('. ~~O . .# '" (OU, JW.Ni}i. s~ $~tikw~ 7J\2 fw. thf ~tlnrtKiri, ~t 
,m.wiclitt:L,-·;,t~ttll., ,t_¥iITT>' .,-l11~,~"''.1t'*'$ t~'$ P*"'»-~!,.K 

In {:a-s;e any .of '(s.,, \\~,, 'f\,, ~nct Y1,, ll:ti's ooi~~ fae. lunin;aru..~ tif.".'a'"Y rmtEik of the Sl)flt-€ or r:ltf.fu~e 'VCiP, it ermH 
t~ "mtairn,id bc;t ·frw pi:!ddfo~;i prs.~~!< i:!S ddln~~ in stk,"t:il:1:t1sl$ 7 Ji 'L Acldikm:afft in ~~ ~~s~ e;<,·ru.m frl~ ,;;,utnmi VOP 
lifi &"1 rect~Mt~!ar StGMC~,·VOP ~rid ijf'lY 0:t r\,, V,11, Yr,, S:11\i 'i'\1' Hei l.'.iAside !lh~· :/i,;..ll11~::i(* tiot~1oog r~timile m 
the ,raferen~e· IJOP,, the re:.;.""'~"'l~tructl:!:~ sa~ra vsk.~ is obt~~rj ,i;;.s dl:iS·~,he.rl i~"'l ,au~laL~e 7.6A, 

\Vb** Mi;h~m~-s.\j:ihjt~~ji\J[pd~ e::e:: 1; 1~ finjf rtt~m~t~cl il.itt1itiJl'1(* ~;,):t~~ {i. A it ~"tbtr. ~.;;irt1fii.l~1 t:l'; V"" 
y· + {l~igh!:rn~S:~:_chang~_f~,ror • O.Ot + 1 }, dli:.~~'<l §U' t:'wrar~~ cf P, .. 255]:. 

tiniiklir!}\ t~\ae r~i~n~W.Kl~t \iijl!J~ C Gf t~ dw~nh~,¥.~ae $i~rnpf~ (t f} in t~)e {:~}F~ntly :dez~d~ Vet"' thiii!f t~· d~i1n~ 
.as 

\\::t1."s.~ ~µrlfu: _ ~tt~t~ == 'GMZ', wti,.'9~ C,\h l~t, Cr(;; Cr; r~t~'-~~"'l·t ~ l'ihn,,1:nit.~~11,~~ ~$t1p,~ in: !th@ ~~fiillll' e..r rn,t~,~~.t:f! 
\lf.:.)P} .~f { F~.Jt:. ,t}Nf/'$.~ G:Jt. J,.)f#/s\ {f~~4:.t~ i-:}:li}~ ~ 1.~ li.)l:~ .k/illsh- {f.-\((:~ j~./Aqs~ GJ:(~ ;.)~h}s 1-- t}~ &1d {F~{~~:"J~)llVs ·+ 
1, G\{~,, .AJ'N/'f.i + 1) :r~oiii;~ly, ~>d r; ."' F,p~, Jj ·-- r'F.,J(, JJ"J.?h':%t;i #td i') "' 0.JA,, L} = ·$,.{(,,},}Wi~J:l 11'! ,;;:a.~ ~\{ ·i.% 
C~i'.;,. Cih c ;\, ~M C:i r li:@t i::..~~&.~ rh-1 t%tttTI:tiarit.~ tlitmi':l n-111:Sk tit ~ spnte !)!' reter-e1ce VO F, ~. ~hi§H be ~bt~ned 
ht th~ p.;*::ldln!J pnx:~~~; <'§:~. cfo,'fiti~:l irl fil1t,t:.i:;:i~.ri;.~ 15 L A&1!tl~'18%y, fu the c~ ~,hem tht ctrre=nt VOP ~l an 
:rootanguJ~r S(O~iC)--\tm;-- ~oo ~ny ct :C~~~, c~~:~1 C:~~:- ~~ -¢:~~ i~~~ ~~~~ '4~~ ~:~r-~.ry~M~.s:~~'*;s:;: ~~~~tM:$ ~·~: -~ ~~t~ 

rnfi@~tlL~ \•{J?, fa@ f'~(,'f~~l,tJCt~d $:~tipl® >,,'~lb~ l~ t:t'ta!t:l;l:d S!§ dE:~~'~ il1 St~bcl-aUM 7J\4, 

1})!';o ~~r11e ~wth;;::.~ k~ 'iJ~~i f<:~ {h~ rt,;;(~1~1:.t\~ltn <# W~\%<;:.sife ii~"!~ ~rd !@11ltwnc~ ~rnpleil, Tll:e r~:::ot~trt.©ted 
v~k..'@ A tlf' th~ 9.!:ii~~,~ ~lptM !t!M~¥-w g D ~t ew tutti@tfy d&.-:;co.;:~ \it1P '8h.11f be· defoed ~s 

's'\:h~i sprifo3nabi~ "''"' 'BMC', 'Nh~r~ Az% ,~"'H· Aw, .A,i rl;,pr>$$ril the grafs¢a!e aPM $:ar,ip.le in ~ :;prle or 
~~~~~~~ \:OP :Eltc.(F1~i __ .J?i//l~~ G~/~V~~ilst~ ~·~f'\~\=.Af~'~}l~ + -~ (t';i\lt~t~~ttl,: ·t~~{~r .(t~~;~\~\(it?i\~- ~ !?'· ~:~ tR;!~ }fl~/~::. _\.tt(( 
}}r.:;-,;"' 1.i resp.ecltvl:'!}\ as;d (= "1:'.J-(1. N "'tAr, .ffM.>sJs ,anc -~ ~>:..~i, .h ~. ti~i JJ-r,•<'Sf"'· ff! t-..&2 &fl t::i:t ,t\:t\.Ain, Ar,~~:nc .Aft 
Ii~s wnidfil too h.Jmiminc~ bii:':$,y 1Tias.t of too ,c;prfo, or ~~~efh-""-$ vt~'P, lt ,;;;n~I ~ ®tW1:!;';ij oythe p.s.-('J~!!lg p,~ce:% 
:~ t®:finoo !11 St..@tJ~M.=@ l.f. t Atldmt:fi~lW, !!) ft)@ 'I)~~ 'i,,.l'}~!l fu ~JW~nf\\)f~ i~ ~n ~~:t;)!'\;Ql&1f S-'.Gtt:}-VQP Jrn:l 
~:my ri -~m·, i\~'.,, .A,,) a-~ li,'! !~s otitS<i<le fue @f:.S'.,i-·S>m:1!e: atlfIBb:.'Jt1~1&:ni he« t~f:''!he t'f!,ffil~n=e~ \N)P, :t'w rn,-,.<x>r~r:tK,t~d 
:SW.Tip!~ \<~hcID JS, $JO\l!l!Fied ;SlS oo~criood in Slli.~'Ofil~ 7.fl}., 
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V;/1~,~ w.:i,ri@.....:m~bh? = "$t1thf, tt1~ ~B{iq .. 1tit~w~~ed ;,;-.@i~e {}1' h:in:1if:'ii1rw:w. t,rnirt mtl~i s~wi~ rf~\0) sJrnll km 
c~,np~ie-d fuila~ing n1e fujenfaccl ~wooefil;; fuf the !um1r1;;u'im, ~an,plt, Hw#e'.:.-er, ocitr~s.r-<01dit1J h:b.;i,ry m~$.k Mm~~ 
'<'<it.\.ie:~ lii:hti! ~e u~~ ii, µI~~ ,if: !:i,~tiiit''>#ii,t~ ~;;iMli:'l~~ Y~,~ '\ii, \\!J, ~\·r A'21ii;Ni~ the hitii!tY tl'~:..i, ~trt•i~ %~~qi;!~ ifa 
~~~l b 2:55: ami ttw. binary ~:i~t;;k sam:P* tra,ns.p$terit is ei:1.1at 'b 0. lf tt-e c0:11~wd 'Jak~ ~ bia.~r or ~l'$l t-0 12B, 
D\•'>'{ -··-. -' · ;i ;i;~=,,,j ,-, · °"" · ·,·. ci"'M· ... ,·.' .b';{·'< f' - ·, ,ll'l· -,i ·, ,, -. -, . •·:,. -~ ~·01- ~- "'1 -;"". ,.- ~w., ._ ... ,,. . ,, .• 
g:;., • i,,<)} m 'U~m:!«,;,i .,im. o;:aqwz,. ""n'R~r,.~,iie, ,1;;.-; ,. {\ .• d is.. ®i!,1fil, ~$ lf~n~~, Ak. ~ ,.1e, ~ !ft'<M11~ni:.;,e ~)iMt)r m~i~ ~mp:11t-:. 
!::.limH ·~ 0!C,~'%h'WJt~ by ~jn:1:~tlh!;] t:.f thf tf!:,"fe,~r,-0ndi® 2 X 1 ~clNt1ef::! !ti$l)ifrm.~ bin,1ry m~4 s.~mh~S J!::. 
S:l%!Clf~ ~11 su~dause !.6-.t4. 

F°ryr S((3M(;}-\h)~, ~hl:l; ph.;~!~ k1 .'l! t~*"rd::ih.~~k (k\d1 .. 1dktij pt:<aj"$ kt th~ ,gt:;'ii/~tm~ ~p;h~ Mij} .m:'~ rr~!.'.1ictwd l.fdt'@ 
C!tAC pi~di~ik.'f) wh~g m@~ .,,,., '·1 ,._ lh~ pr~dk:!tJ= m<'i@'t:i~(K* i~ ,~~intd by i:ipt-iylr¥£ \,".-~Jµ#\1 li:> tht i~er~nt~ 
VCW. Trw pr~icimn 1;,ff,;)r !~ de(.od-eci b)·' t)e ioo~ me,tK'W @s in ~tiii interfn;lme n10-..,~m con1penwt.1x1 The 
1xoofotlon ~itWtl t<i) -:,.\·~rpinQ ~ ~~-t<imwd ~'$,/ng ~mtt~ rofm%1·w:e: p-jM ~-:.t.\1~~ d~cyli~l in #~ii~~ T.$.A, stt.•1.wi 
l."<"-~rplrig d~%.d~i ki d~U$~ 1 J\5 .. ~~ ~amp!~ t~tX:<:,'l~inJt:for1 ci,~~tdb~d in d"*-~~~ tJHl 

C®L'OOl!)g of ~<tUi'~ ~t1d sh~~ •in S(Gl'ii!Gt-''lOPi k"lllt}~\<l t1'i~ ~ft'li.i\ ttJ!~ ~s moom ll1 P-"':/OPs. G!@'®) ',N';~ttit@ 
p:.~r;as~18t:l:!rn ,ill:r-e nat llteci for ~hap-e· di2£.nclihg 1n :S{GMC)\lOP!:-1. !'&$,';sOl:i!OC't~, wtth ffH':~~ i§~ ''.1' ~re i:F.,,.}ffi"de-..-i ~ 
ir:trni~<Ddoo m-i:Krd)k>ds:s ~ s.haPfil rn-ofu.;--,,<:, \'~GIDf doc;oding ~~ ~tm,y di rn:i hl:.w~ tooir 0·,,,-n mot~r:; '>·~~L""f. 

Vthen int~i.ij(,~ ~·~ 'L ®iii(?>Ptikx,k~ wtth n1~~ ~~ "Y' ~~ p:,~i~~i u~~ 1'r$11e" p,rf,i;if(;fim fee. ti',f, '.\'l~im 
rr~~)d i%- k{~,nHrd ,,-;,,ifu ttw !."'.'~~~ \,,J~r1 ~tt•;~i = '(l') 

Mo~O.il )."13!::':t-tirn & rn$t%t~M ',#lth t's'l(~ == 'D' <'!<:id ffit_{;:t,"{100 == TY 1t1 B-VG~ <'3f@ &'t-\'.X.%.~ ~'&f'\ll Ut~ ~'l'~ 
N!~ ~ P-VQP~. l\®\¢ugh t)'iJt.ti::.:1\Zz>t;kt \~~~h n'!~~t "'~ t ~:> n;;{ ~\t.W thtif {)\,'it) hk,>i;:k m¢Jpn ,.~,~1t{$, ~'l t@,i~ 

~t,,wL-s~ m~lGn -;,,'&t-&~ for ~r,~ ">'<:'&pil"ltl ~:l:ifu:i~ Jr~~1 ;i!lcl."<l;li rt}Jfo,m pl:lr:!,'.lme·!.:::1-::, Tke i.:.:ernJid~ie rw~fon \<e-,;;.;!m· 
we:l~{x fn.-:rn the r~fif.f~nre m~roo:ni.~i,;: ~~ttn rn~ ~~ T ~ o~ln~1 at th<!'! ;§,Jltf'@,Q~·d 1oii'"'Je-of ~~ ptl·\Vtse mrnkm 
\:~~'K¥:!* if'l 'fu® m~,roh!~:';k f,,fot~ th;:!!t NW r~f$'~\t),_~1 .r:11~t:"t'¢~\:id( otit!ii.l~ vl~:i p~:iket ~ he~ted a:~ b'..-IP£!.)&ttnt. !r1 
t:;,_~~ 1!'\$ fr;\lmt,h'$:..>s~1 di#Z~t itKide fo'i: lJ)l(W-'*~, 1h~ i:ne<ikin '><c>:1bt of th~ oo--~;;i.~d m.l~f::ibl~ "'"ittc m~:;:;;s,l ~~ '1' ts; 

alM oh'<§flin~d ail m~l a-v&~"-,aj Vi§!L~ u ~ ~i-',vloo it'::tlic.<:'1 1ecb.rs m tre rnacr®l~~ """11e.~ f~ m.o!t ~"',enfy 
d~ttJ(lij~~t \i()P i$ ~:{JJ~.i(~ }-\/{)P .· 

l"i."1t~ :. A-,.,-eraged vafu'f: of pei"\\'i$f:! v~~"$ ~ c@k:,ill~t-:e,.1 ws..ttg 1h-e .a~ lurn&rm~c-e Wi:~~I~ in he r11a-....<w~Xlt. that t 200 
t.it1li ~'\i ui~i ft,& )$ ~\(<',.\)<'$ ;f,~5 i~k:;, Jh,~ fr!Hp.\s.,inti ~;;prs~$,k:>-s\l 
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.A+rv; "'. f L 2 Jtv: {:r, y) l/ A\ 
\ y $ / 

He,:1,s. 
:Slrr~ fo~ AM\.l~ bav~ fracfu~-a1I \<':,§ki~~, th~J ar~ qu~ii.wcl ·tD half ln~:9~r ~~itw~ :,\fmri quad~r~~an,pl~ :aa: 'C:', and 
,;:iU~!'Mf ir,~~,&.' Vil;\~$ \•iht1fi qlli.nW("Si~t~I~ ::: T, i...iihg ttw '\P {.ip®'.<1k\t, fbf' t1~~ttJ:<®, V~ifil!! \::;·{'thki: !CUl Ct2:6} 
:are r~i'>h~d ID. G, [D.2:5, G . .7§) :$'9 r,~:ru,.~d t~ iJ:.5, and p.!5, HJ] ar~ mun~ to LO \<c:t:en qt.:rasier_~sn1pli= ~~ ':ff. 
\/alwt>~ \\dhin [rl.l.J, n. 125} am rtc,urn.fud b [( [0. 125, G.375J ~~ rnurl-'<lwd to O 2:5, [D.375, 0.&.""5) af.~ r~ud !ID· D..5, 
'>') ,, ~) __. ,,, t:l'" ~··. . s ~ l· . ., ··)' i:;: s ,.:'"': t'··ss ... < >'l . . '~. ,.; ~~, ,:; f' ;,_,,x. . ~-x· . ' ' ; ' l,J.6.:.tt, ;J.d.1 o~ al'~ 1u'ttk~<.1 ·,o lu ~-. ;gr'K§ tlu:ko., 1.1.i.1 ~n~ mun~ ~n i.-' Vil~tl qt:!3i\~()s,<'!ilt~l® == '.1 • 

n:$ O[H;f$.fii,'t) ~}9V:l;l l!;; Ji::;'$i>:,)l)'1:11~4 irl.'li,jfii¥~~l$l'!l!y fq, hori:~(:ll''.!l?,! ,iltXi i,'~di~~~I i:x:n,p.r,f'll;}l1$, 

for exs1~1~, it t'W !{<:tt tti:X4\ ·$c <:t•{te,t 111 iJMG. fFltwre vz ~24J tMz cJt'idMate pre:s:1!cia •i$ it:<tmw.s:1 ~s t'W ®iirag~:l 
\i~! ts~ 0f ~hf: [:)~%·\ts~ m,,1tirt,:r.i \'~Wm ir.: the i:efl: MG>,..'i< . 

JI 
,,,,•' 

The sc.a!~bHty t'a-::"f'l~;,.,,:o;k is ref~IT!E!cl ~o ~ generilite:! :s,:::a!atll~y \::ihkb lr,c!tcle.$ t\$1 :spat~l a-i,tl ,fhe tempo«al 
:$~$:.;it~!cies. Tn~ te,'rlpor~r st:a!i:!Pil!t1' otfe,'$ i,,mal$t@ti ct m~ ~">-<nporai ~s~ttoq ~m m~ $?~~i$1 ${:~~i!tt)• oft=efS 
~~]t~k1iifuf dth@; sp,ikl,:81 r.f,$c(itifaw, E,~\h WP~ :,'if t1c:ml@n,~tv it\•~\*t mo,~ th.1r:: {it.1e faW:f!,f. in !he f::@.~ d' ~:;,,~$ i1'.$~"$, 
consisting d a !ov;;,ar iaylir :an.<:! i hig?nar laiy~r lhe \o';'-''e: t;.,r~~,r t refo~1 to ls; tt~ ~f:!E!S\:"flei& !ay~r al"d tm· higoor 
!~)'ff Ee, ~4:-~~j.\:~ ~~'l~"1i:,~~r.l l~{;r~r 
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~n 1¥w. f.,~w. @1 ~=wn~".!rJl ~t::.%a~Hv. ~0tti r~e~ng~}&r \i()P!§ &i wel~ ~"' .g'f.)/tr~r:l th~ti W"W~ .@rn iu11ootiB:d. ln 1fm 
"·=,:S .,z "3.1">"'~·1m "'"'"'""h_~:!-;,; ""!,.· ~~"=ff·~""~' Vi'''lP',,;; '"""" •,1,s,}'<~,,,,~;;..,,-3 :C:irt, "'"' .,., -~;:, <>Ii>•",'·'-" '"' l1ri~· •-v..,.I ,,l~ '"'"A.:,,,s ,..;;..,,,,,.~, "''" ~~~: ·t..:J ·;,.•~"~:s.~.~~·w:-··s:,n,.~~X]:, 1i,._sn-;,s.f ~:~•l}.."~U:-:;:~l~~. l ....... ~~. ~ :~f:~.;. ~~~\<f'i .. fll;..'5;::::,J, :f-.:~"-~t...; J·""'-..;.:+;,,. ~~~l.,.~~.,.~·§ ~ C;:,;~f~ ~).~~. ~~~~,1·~,;:. ~~1,.<--"y~"'~~· 

§q;' g~r.~t~§te~ :is¢;;:si.:ibiiiiy, 

~~i...1 
····························,lil,oc 

[:l1h~i~G~t~·~1~t 
k"l}'~'.l t~)i:,,>tkt· 

~ ~ J.\)~t ;~~~}(:,:\~8(~{1 _ ___,_ 

! . ~ I <)il:t ... {I """""""""""""""""""" 

""'======""""l 

Th~ bms.B ~'.,:'& .~~ enha,rx;~rn~nt ~:,1~r bitsw.~"1rn, tire inpt<i fof d....~oding by ~h~ c-Dfrn~pcntfa,\Q ~2ie :a:tm d,;s;{;~­
iimd ~mMtW;t"m~t ~ 1~r d~Ot."W'. 

V,;%·~n ~~'tfa~~ ~·{..i~\ility i$ k'< b~ p~t:fr.in'l'~~:L n~ld f.\<t:;:;::;e·&:~1:t ·J }·<t:-:rft1f~1t~ $f:.i,\t~i~! qp ~· ,t_~wn ·~i.~rrw.fa~ Qf iriptA ll~ 
~'a~bl!il:V pog ~'Ot.~S$l)f ~tfili:i~l)~ ~'li n~~:S~t'Y O~f;,ltmns S!i-~ ,l$ g,t-~1l~l l,P or· dtAW'i ~rnt,iiFig bi t:s"'i~ ct-.,~~ 
r"*t:W~I§: /.l'i,y~r kw di$pl~V r~tuMtig ~1 ~'::.~Jtp,JJ "~~'hi~, ~h~ '@iltt,:1rxi~n:wnt h,l)~t iAtht)l,t m-'$tllt~,lrn1 tt)t';:,i~rt:,k)ii ;}t._;.i;y \)$ 
t\J~put ~~ cst!M~J . 

VV!wri Mttif,{.~~l s·c~~1;mt:i l1 to t.'ti p-@i'f.~1ti~, tl:m @xtoofog t:{ Ms~ ar1t! @tiharw~,m~rt l!ii'@i' N~h~~rt~ t.~.wi in 
th~~ (t,n'~,gr1::~"'di:1i1J !:m:~~ ~nJ meih1:u1t~nt:,,~nt !~y~t d~OOOO'~ '-*· ,i?,,t'f,Wt !n fui1. t;.~~, ~id pro::t:t~~M)r i i:k::,,'%:. ni:it 
t.~doo11 .~ny $f,,~{,;:l{ r.e:ti~~~k'lf~ t{."lf'\V~ttk:>:t\ 'fl\~: p?# Pf~~~(W il!t)ply $i~lp:'lt1i lh~ ~~ bi::,>:'@' Vt..)Pt ~">:t1h()4'{ *iny 
t1>rnt~-t=~0,•1,. t'l.it t@nlrrjfall/ mulfipl~K~t tM t\~@ e!IM ~1h~K~m~r-i:t ~Y~~ '/OF~ k~ prt..-1.:its~~ high~t tt,..,,·,=t~i·~J 
m:1;tilr.tt!l:lr1: ~noot1()',Wn@1~ i=*Y~t. 

Tn~ ~i!;.-:f$f:~'1<.~ VOP\~ tor ~f.\.ilotkm ~~· ::: .. e/~k,"rj by ret~~~,"~ ~~ ~~11~~ ln Tsth~ 't"f~, MG l~\j~, 1,l4 ~ 
t:~)ditltJ ti P'"VOP.~ !:w.!m'i'Q:itli;, tt} iK', ®'1h~f1e,~r:,w..,n{ ~<ly~(th,"! foiili,~rd rnfo:t'l><i'!{.;,,~ h :t*i~ 1:it t~~ foJli:>,virtQ: k'ltJL fo~ ~t't:11t 
f'¢p¢f!tlt @0..1-d~i VOP M tr:f~-U'ii:t,}t~:;:>t k~y¢t, tht t~·tM rtt::~t,.t VO:P d 0;¢ ~fu:f$!'%t1° h::..~r kt dk;;p.i~y ti!t°kf t'W f:¢i>;t 
vc,p d m~ t~®i~nt~ =~Y@ in i.fa;.,,'tlra:f' t1'oor, t)t ,u=w ~t~~xwali toli',tkfont VOP fri th@toiif@:."t1f1t~ !ay~f. 

fa', lV/1:)f-~, w~ kit\,'t)rd nMtttj'it¢ Ii ~flt <i l:flf, folfa·",;lri1 t.~'O: t~ rnsz:i;1i't f¢t¢t1#y @;;¥,.tj®-.1 ~:h*irR~'·t~l'%t \/C?P @ !~ 
!Ti:o,~t rei;,~'<lt r~~r:fmc~ !~V~" vr:,,.p !n q~piijy ~L Th~ iJij(~t;t~rct ret~l:;n~ i~ w~ C\1 the ~,ilhJ'/An~ t"'lr.~: t'¥'; 
te~,~"l:f~lly coir,.dde,,"il VQP in fhe. r:f.!f~ren1:'.€ l~}~. th€ ffi'),~,i s-~-rrt re:..~rence. !~y:er VCW in rnsph~y orr.!er~ ~'x ti,>?.! r.::e:~t 
t'¢f.@'=¢.:t¥1¢.: ~i~t· VOP h cll$.ph\ <t':®r 

ln c~ cl hiernr~h)-'. .... hri-*' """"· lfi:l?>"'s:'J:>:,~al s<:"«i:shllit~} fhe fk,fadt "-<~lu~ \~"Jf :r:,;,;Cs~~~C<:\'Xi:E' IB< "O!J'. Thi?' v~~~ rif 
vq:u::t.>de.d sh(l'lJid ~ 'l' W' the flrnt VC'.P 111 ~n 1~f'lh~nr:.~~1mt !(sfer iHhi '*'~a.led \toecust_aje,;t_tw€ff .... $h~~ }~ 'Off. 

~n :eas~ {!Hlier~rdrLJ}t'J.e z:'Z 01\patla@ ro?l/£:i!il:\tl, the oofatrlt \'.ailtm, of r~L:rew.etJ:;t't..~ :~ 'tf' for P}/0.P ~tw ''Oft 
fCT B~VOf\ Tle \l.'l§Ue of ~~ .... J);:'.lt.,~ fil10tlkl ~ "1 ~ fur 'fie fif':8~ VOP !n rl:11 ~!1fic<1l1C~Tle:.~ m~~r f 1h~ \>~k..rn {}{ 
vi~~cbj~l . ..:~')''e:!'=i:l~p,¢ :~ ·tic·. 
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. .. 

~t~<zd r~i;.·~~::~t{:t >Jt;;:~v~~ ~~=~h~~·~~~-=S:·;.-.~l=~t ·\tOt~ :4~h.;>"'!=~~k~1: ~~.,. :;.:~,.~ ~-a~tt~ l,;*Y'~ 
fcf '>\hich 'vQt> A.~-w~ct = r · 
Mo.s'l ~'"'lty VOP k1 dspi~y 'Older !lafongi~ ti lhe refe~~ !a:ter fw 
,,J-s,\~'1 '\r~~ ~,:;,d~d ,;;~ r. 

.......................... ··································································································································· 

. tn . Ue'.lisl\t{)P tn;(lksp.!~j'~~er ooipng1~ to•me~fut~'tj~!~1~r. 
11 •. T~'lpqtEqt~iriti¢et1!\'Qfintt~.~-er~rit.e:.~i~-r.fnt.~tiQD.:t~<":1'-'t.s}. 

h'D.TE 1 """ 'Thi§: 0,:~h.i~ '·ifS' ~ p!tif:<imt,~ ~· 'V~...:~,:;,,.wd ~. !Y f,;X !::'m: :f~~i; '\.!OP h cli~pf;;})"' c.¥-tkt M!t.'f.,W~ t,;:, th§, :f~ft,ni~fi~ l~f~f.. 

J»S:Z".l•rE ::;:: '"" T~* 'i>~l~i~ '·1 ~" ~ p,;;:,N:~Wtl { '\,~''\5'Z:*~;;j "' 0' fu; ti;, '\$.:1''l,FR~~!y (~ln-;::;~i~r.!l '/Qt,) ln #'"$ ,,....~~r~,~-~ !~y~r .. 

'"""""""""""""""""""""""'t."""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 
r~f_scl~:t_~-o-dt:: ! fof.Vffird t~mporl3111 mf~rnnc,~ bit;:;Jrwiud tiru:11pmiI!~ rnfornrsc:{} 

' 
00 j t~~t f(':t~!1fi;i d~{X!~~ tr1hw-wtn1~tt T~1~"t.¥~i1i t .. \')~fi>::lttr,t VOP icr1 lfl't 

! VDP t.'f too ~11~ l;,1)~ for ,wtith re/~~®~ ~~Vt?,J (no mtitQ:f:i "'~-;;:t,:;w1} 
~ ,.~t1f) :{)t~'$)'*i :::=: i·S,. . . 

;:,,. ...................................................................................................................................................................................................................................... '*" ............................................. , ..... ~ ............................................................................................................................................................................................................................................................................................................................................................................ ;:,,. ................................................................................................................................................................................................................................................................................................................................................................................................................ .... 
en ! i'btt rn-c~nH,l d~'t."lt!~d ~rfrwr»t:-&n~rt !\~t 1~~i:.~nt \iOP iti ciisl~~Y cf."~~t 

I · /p,;;; ; •' ., , . l ,.··• .... . . ,ls, i.. 1...,.1, "" _. .. "' . .i.'\.."" ·~--- ,,-,~ • !· · "'" . \ \· , .. w- o;. fflf: $\,.':l!nf: <ii:/~ ~~If '.~n,!,11 ~.~,.,flf:Q~Q iG <1:;N:, fl:::'•si:;ft?,-§,~:,:;- f,!~·,.J .. 
~ ~~~-- :~~ ~~. f''~· ;,,,. ...................................................................................................................................................................................................................................... '*' ............................................. " ..... ~ ........................................................................................................................................................................................................................................................................................................................................................................ ~;,,,. ................................................................................................................................................................................................................................................................................................................................................................................................................ ~ 

10 ! Mu-st rnctf'ifi'l cltet>'tl~d ttlhatIDrnt)~ft N~>:t VC.'P if; d:i1p,.Z1)V tfOOf 
I Hfj,;;l ; ·~'~' ' -~ l , ......... ,ls,.!.. ,, . .,.},,. ·., .•.• , ""«· «:!'>< "'''' ! . ,,.. j ,·--r- o; """ !£:.~mt: a/El ~uf '.~n.Cn ts1~h'l>,~~W \,> ~1% f.~,,~t\~,<i<~ .~y~.f, 
~ '\~~:_:t~~-xj ~~: ·~~~ 

n~ ftilk:i:;,.~~){I twtihit1Mions ct ',/itre(;:",64-~t(J;,'iv~t.th;,'i~ in tM b~~ mw ~ni:1:~'1~i'l~~ !ili'ftf ~ntl 
e,,;;han<ClBrnent_iype in th$ an~,::~menUayer :;;are- supp,..<st,,'"-d. 

h~~tNh)".,Jyp~-tj) &$ 
Vi<.tt0 _®Je......<1: .. Jayer_fer_Jd 

.... 0001 

ti1emr~w .. J:4:r@=s.l ~t.. 
\'i°4W ..;tbj..,,ct_J:,ty~;~f~ '>''0t;jcl 

~oom 

En Mane.anent 
Lllly~, 

Enhant::ement ! sfafas 
I 
I 
I 
I 

...................................... : ...................................... ! .................................... [ ........................... . 

t~ti.lt1,gl~at ! t<i'i~ty $hap~ ! 1 $U~~~1td 
;,,,. .................................................................................................................................................................................... ~ .............................................................................................................................................................................................. "t-.......................................................................................................................................................................... -+ ....................................................................................................................................... ~ 
biMt)' 8h~p$ ! hinary shap~ ! {? t j sL~,po1~cl 

.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·x;····.·.·.·.·.·.·.·.·._. ... ·.·.·.·.·.·.·(.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.t.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.s .., .·.·.·.·. 

lit1~r.:i,1 $t;~p$':i i ~~1~1'!{!1J®:f ! - ! k;r.bd-..i,,~n 
:'>..'-'-''''''''''''''''''''''''''''''''''i.''"".'-''''''''''''~'''''''''''''''''''''i.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,-§._,,,,,,,,,,"';--,,,,,,,,,,,,,,,,~ 
!inar.y t.'#y ! tlr'iary txty ! - j &.'f.tfu.¥i@n 

t{hmy Ol'f:i ~m1:p,,JttK~ 
........................... .......................... 
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T,~:rnp"<,<l~f ~c»1~hiility itTi•".Jh<:i"~ k,'G l~y~rn, ~ k.JW!;'.:t !~)~f l:.'l:niJ :,1n ~nfa,1m·;,~rnttnt i~tei' &th fa;~ k,'i:·,~; ~rd 'ii~ 
oo~n~ei1wnt !aV€IB rnx1s!s ~t~ s@r:1@ tf.i@ti~l m~ofutill1,. T~,. :ff.tt~r4nt::eme:nt ,w~~ ~nh@me:s. lh@ ti:rnp.i)n.~i 
r\:ti::inlV&,.-m oft~ wwet !:tf~' ,anti ff i~1pw:s!b r~i'f'Vmp~xceo 1!..-ih fu$ kl:',:,'i:'e:i' !a:/er prrwti:eMMll le.m p.,?tai tE1e, 

~nth~ ~'£~ ~,ttem('X'.!tm s.t~l~fi:h•, !h£'! ~-,._.,,,,,,,._~~ VC.f>Si ,tif!h£'! :fu"'lha;n~":lj~t !~1;~r ~~ t:s~<i ki i~~$..:t~e fu~ fra:,'11\;' 
ra-ie d tm b--.q;e !ayet Flgt~re 1,3$ slw',:,'i:~ s ~kripHled &agant of the mcihn tt:<:,'1"1'lensailoo PRc~~,; fut ihe 
~~~n~i~~~-rt~nt b1~f' V:.~~ng -~'¢~1lpQ:c-~: ~~.;;~~~iiity·. 

"\:«~tnr 
§ts.:dkW~1: 

h:.\\!!~lltl 
J®:~fk:::k}l1 ~,•;;:;•. _________ _. 

f~}3:~0d:~~ 

lil""""*""'""' .... :t',;,;;:i,:.JM!: 

~:$1:nn:~:::: 
--y--•· 

----\ 
,. 
s'{}jj~] 
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Pr@.'lie{f-\1 ~1trHJ~s ~:/ltd &f.! °R:f~~zi ~ith~ ff{Wn fr{~!'*!§: ~1&'f8~ :rif th~, ref~~iK, i}:lW or !t:m1 ~;;:1m~ tR:ffl'lfI r<f 
ent\~n~rr1~1t !~yer. T~ diff.er-em.'e (fat-1 8~np.m~ f[y][x] ~re ~ded to p[yj[:oi:J b fom'l fuj d~od:ed s.&n:p!~~ qMii}, 

ThtH~ &'t!' t&'O l~'tle~ cl f:!t1tlm1oot11eM ~trutJtJ~~ hdk'Jt-ed bv lhe "e:t1ham~{1rnerit ~P\f :fl~t-l \!\Htfi:'n the 'i:'r:.l:i:l.l'f G•f 
enhan~m$1Lt>A'.le ii; ''1"\ t~ e,<;!tan~11eM !aio!~r lnci$'a$e:s ifue ~mpotal r,es'{!!:i,itk.,9 ct a ?aft-al Rgion of th$' 
t~fe~n~ =1,;ye:t \•Voon ~ w,i:!'lJ~ ;of ,;shr<a~~~t~nLfa:'M ht "ti'. th~ ~ti<:*-l:,ti'lr:~m~n1 ~t~r mtt~~~s ft~ fun1r,rn'~l 
i~s1i:1.Jtkt1 @i ~n .fu~firn: re•fun i:,f H-e rl'fer~nce tly~-- · · · · w ·._ 

th~ VOP ,'11ht: tnh®~~n~t)i l~te:r l~ ~{~ted .~~ ~ther P/(1,~\ P-'V(1P @' 6'-VOP. T~e '1!:~~ ot ttw. VOP ii eitt1>llff 
rect>1ni;;tf¥ {vi(k~_J.'..lbJ~-::t_J~v,~r ___ $'1~~ .~. '\X.1'"f ,:;r .1rbw:;\tY (\<Het<....dh~1.:J,Jai:l~{ .. ..:~J;~"".!:e i,s 'M "\ B-VOP h mse l<i<~-er 
#1,d ni,t i:'.:-% i.i~d ·~~ ~ ~·*t~"''!t~ ~br ~"l:1"K~f!~~"<t1~"'1t !.\:,-$r \l)P aJth:}ug~ f.':VlOP in -~~f-i.~ncen1sern ta:;<$r ~an be a 
ttf~f(e!'it~ f,;tr (etih~tx:-t:n'Retri l~ytr VOP. 

lh-t @¢t;OOi~ pf,;)i._t1M,1, ~· l~"'i i--"/C'f\t };, ~iw tt'1-°'l~""l4"\t,":'t~t !ayer S$ ti'lf 8aine ~ th~ ~xri-~~~4~ dm:,cd~ ~'C"@.:'$S, 
l!S!f:_ ~-ay~,r_!{J' roi~l<!!f~l:__:;an1µHng_9ireG, h<..~_ $filTlp=k19,....fa.::;~·}fJl, OOf'Sl,mping....;r~ct·(lfJt, >;.•a"'t~-~ui::ltr![*l'1@ ...... t&c1(f J!:, 
v~t:11~L~t¥,Ai"'.lft}~ckit,"m ;afid tt:'(,.~!tt\J:o-&l ~ {~Jhred ~ t~ t-Ernµcr.al s,,calablnl;i' b\ib?s. 

1he ref"l='rance !ayer ~~ i~k;sted h::f r,a Jay€t-_}d ih Vlde>) Of:i.i$~ L:ay$" ¢~~ •. O~het ¢:~~ing J'.lf'O!,.-'l$S$ ~ ~he s~~i$ 
'-tt.~ ;)Ci"H:St:...~k~blf P,V'CW''~ t~z:~ot.pl th~ pttx:e"$c~ $.pitdfa.~.d itl$dbd:;.;ui.~t. '.t<;li t, .. 1 ~mi 7.~1.J."$ ... 

't\ff~t'l ~~ >;i'.alu~ cl r~{,-&:,~d,,;tOt.~ i5 "f.}tf. 1h~· p-Wi~lo,,"'"'l ~d&en,,...~ §S set by :!he rrn:.:.si fe\;"$.fi'!V dee~ VQ.P 
~ii,rigk"* ~1> th(l ~,1tw• !~1~\( 

\il/ren the w~iue af ret_~ed:_.tx~ .. ~ ls 'Ui", tm:e ~ik:tR.1n r-aef@'ilm-;;t i~ ~@t ~Y tne p'e\•'k~m. VOP ln ,ump!ay rn:rer 
~ii,rigk"* ~1> th(l r¢famri(:.:~ i~\~~w 

\il/ren the v.aiue cl ref_~ele:ct_ca~ r~ '1W .. itl~ p"edi;1km r~~fur~m~ ~ •)X:lt b,:;; m.1 ne:·rl \'OP En K~i:!~y s:,-rdt.:1r 
bla:1loni;ii~ fo th;z rafargooe. I~'.l~· 

In iht ca~- of N~r[ltChi...:h·v~=ilJ~~~-0ral sca~":lili~yL hnr-"'~mMin~f~<::to-"'.Jt. fu")i:~"'~mplir--O~fa:cti~:...m. 
VE:f.t_S:~'T:lp.ling_facl:Dr_n ~~.d >x'Brt_s~~~~_faclD.r_m ~~ ignU>t:-ed 

~ r-ef.er~nce !ayer ~- ~'1<·fi;c-~-t2d hy r~f..Ja:f&_id in Vide~ ¢%'E~ !;,.:;;iyw Glass •. tnner C-=",'"':OO!rn.J: prm.~s:;; $ ~he :;;<1:,~!::! 
~ nl:'.,n1,~t\~h1ble ls,V()i"J e.:,;~~vi tht t:ii't~~%~ ~?,wffocl irss.tibdau~ss. r.@. t.3.4 and 7 J.H ,3.5, 
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w1-1~~"'l ~ 'i~1tte (t>T r,11{_.5i$l~t~t.t1~:::l@ f1 ''HY. th@ Xsr\<.%ri1 r~-edirt-&'l refo/:en~ ls i'fit tl:.r :J1~, ~w,st r~~1th 4e~'.:!-d~:i 
\/OP helcmgln~ to \hi~ $afn~ ~1~-. ind the Mc.kw~t·d preddim ~~\:w:efu..'te $ $:fi:1 by tlw rie.xt \/GP it~ dt~)ls'll)' ora.~r 
t'#¢.1t~ng ttl' ~h!~ ~l~t·~r,~¢ ~ye~ 

wn~, ~M 'lEiffel$' ot re:LJteJ~!'c....ttic~ is "1 r,, ~e f>Jh,fa:d pr~dk.tori ~eieri~ ~ 1et tit 1t:-e µ~Vlt$s.; Vf."JP ~1 d$ps¥tr' 
t:otd~t ~k,,,"i{J1h;1 ks t.i:~~- ~f#~h~ iaf~r ~"id ~- ~~tk.;,i;;rd pt~dint.i,111 td™'~~ i~ ~1 b:.i th~ t.~xt V(lP in fb;p,.\~'f 
"-~a..lo,.f :h=:i.s~,,;n~~ ~"< j<-a,. """~»<f"''"""'·· ~_,."'"""" 'T},"" ~)<M< ''°' •·ol''-"" ·'"" ~h.:, =<·>e<.f'-''"'-"'*"""· : i<"-~· .,,{,._,.:ii :%'C. ~'~l--so: • j .,_. p (,,,..,~'-"- ·l.<'iS·!>.,~>;,.r~;:_!: ~» ,b"<:< <SSl'S'> >i;.!0~<0 l""f<Ol. >i!,c;: f'•K•tJ!SiO ).I"''>:, >,il ~l<0C ·O·<>:'i~>m·M'f:< :>\_,l, <>!'>..-.:ll = ·"l~b'fil S lv~ , 

(WR ... ~odfua..._.:t}p~ "'"{Kf :;:,r''OF). 

\0'1'-1~<:i face v.ilt.:e oi retselect_e:ode is 'Or or ''·m\ dlf.al.)tmoi.,%, i~- r.i,1 .a/kw-e-:t mildb aha:~ al\..;~ys e·~M in e,adi 
n,·t~(in'.\tilr;.,":k. i f .. ~~. n)s~~;ry\iild{ i~ """' ,;~:i:~. l"<~n; !fthl"< r,r,:!n,;#.~~ ni~rr;,h!i~R f; "*lnr.~rt 

!~) tr~ tt~~ tlf hl~r.attfq_t)'t~=1(~mµt.1tai: ,;:,~<:Jla,~~y), hor_sar:npling_f<'lttk*_tl, i~'f_$.iill'r~Hn9Jactcr_m, 
\<'t,··,:r( .... ~tr1~fot\J:~~':!(J1 ~rd v~t'i:.)~, .. ~ttWdit)Q,J'£lt:t(~\J~ .m'~ \.l'lf,:t~d. 

TM ;,,~~' .. iS::"l~~ .. .t-OOi!'ltL.W~ f~ ~11l'1::[:,,'!!~ .. nt~~ laytW % 'tr #~~fl '>'tiP. .. :tit~!'©.J)'~ ,~ 'll:J. Gth~t\s.>l!S~. th~ 
k'f.\,ry;_,!h$pe_coo~1_type t_~- e~hMiC€rn&"'d !ay~·r il,i;; 'i' Prei.,t,~~!:,·xi f~ mbtrl:lf)' ~ha~ in P/,./OP~ .m ITT fV/l..'JP is s,;arr~ 
a-5 fh-e ont:'l in ttw bms~ ffi:)'$f (::re1::: [~fud~:M 7.:5.2.1.2). 

Vti:f w·h~rJty th~p&,l \tOP$ \,;-'\fa ih~ v~\1~ d "'*r'*iw'it::~"%11~~\JW,~ b*ktg "f\ lf~ s:h~r~ cl fo~ m-tijt-~"'it~~- VOP b 
oofined ft~ rm .till opa%o~ :r:is:da~,~ 'wro..""8 SID'S b t\-e ~1[, m?, th~ m:'furoi,c~ !a:::.~r wt1':s:fl t~ :~ha~ -;:;,f tt~ refor~n~ 
!~y~r it t~ct.a~'t1M~r /'i~"'O .. J::t*';,.4: __ J~,'f'®' ... s.hil'ipt = ~mY}. 

R~cl;:,mwd shape -~~ far',-,'.$Ri ~h~~ al'€ Lffi~ in th:€ b~r~yt.¢1.;:.""ld CCrn~'Sli:ot1 fi'Ol'.::C:!'$$ ~ro'i;~<l ln ~UOOE!ti$$· f:t t. 
The ooi::kwilin:l B~~. is ~rm ,:S}~~ d lh~ ~nh~11eed ob_j~e1 &t Hw.o nf~~ 'i/OP ir1 ,·fo.:.\~Y ,1,.mtl~r ~e:in~gtl@ i:i :!h~ 
r~'t;~~- !~~'.·er Tn~ rorw*r:;,i st*ijPf· § ~M $hf!pe; ,t u1,~ ~nh~ni::.;e-tl oti.ject &:1. iw ;revt~i VOP 1n ~!~l~y order 
l:-€!"'-~lrlfl R'1 t~ Rfef~:E l,;i:,i~L 

f'O.f ttw VQP$ >Mith mt 'l~!U>:§; Of ~"tha::,"';C001~1(Jyt,."® being T', b,aci(:,';/"$lrd Shaf:$ i~ deco-®d 'Nheri. fue. 
k:~~\J;,.,*~\<',<,\l~\'L~h;11§'A"s I$ "t' ~-w t\'lt'.\'.mti th~~',\ j.~ ,~x,..~'rl~twi"!~fl ~~~-t,_~f',',<~dl...:!>-ti~m i:1;"f". 

Wt'll;n tt!:~ Vil~re of l1::1adl .. b~r$;,,"~:rn ... shlilt~ ~ -,r ~'ld 1hi; wn1e ~f: !~....;fo:PN&d=Jh~~ t:tt \'Y. 'lhe ~a!;J"k.,a:rct @-!Th~ .;:.<:f 

fr® prwdi:.ltl$ 'VOP /$ ~"'3f/i':!d t<i t\~~ 1'¢1'<s>.;wd ~?Mt,~ fi.'lt' ~h1, t:i.lcl'!'=1t. \/OP. ~>\ih~''i th,;;, ,,,-ib" .;,f i.'?.-,-:.<(..J,&.ci;:,.(,s.o,'t\ .. ~k-<l<p~ il<li 
"ft"•$ ,·,l.·::::cd,,,.,,.,,.,;I .S·,., .. , .... Ii::; . ., .• ~··.·.{,,:·,,.·.',.,'l'V":l•;·, ,,,. :.,.,fK . ..,~. l'.·.·l,.,., .. ~~ ..... ,,...., .. t;-,",~i.-.c.. ,.~· ··,,.;!\lt"lp '!'!·~·i:l,,· ~«-,.:t,~ ,,.. , i.,,ii;:' 1.~,~!)'.,':i.W\:i ,::s,.,~'{,. ~~ ,,,){, ~~~'IK!:l;,::i- ~ ,,,1· .~. i;,.~\_)!,,K,· ,,.,, ~,e t:..'aCl".+i:lh, S,""""e 10:f sl :o:;- ti,_;tfre.,, ,, "-' al.,:,.;, ~,e ~.._~ w:S,:,.;1 

$hl:1P~ t)f ~w ~V=~~ ',/G? !t :{;~~d tti 1h~ f-~\',:'~U ~1l:1t~ ·t,~ u~ ~!.;tt'e\~t \/Df\ 

iht ®t>:1,,fai~ pnx~$.'$ tlt ~'td,;,i1·'"t:.+:ci mid fo~'i·'io1r,'f iht~f*· l~ ti~ sam~ as th.es det:ooi~ µroress- f-oc foe: :sh~ cl ~\lOP 
v,\th birw1ry oniy rni»~:e Nhie<l ... '~~~t.J~)''er..shlilt~ ~· '1ff1 
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ti: tte ~"'$% ::ef ~\.1H&i $.-t~!ablHy, lhe enh;§n,en'lffilt t\ltsm:run is tIB.ed to §mmii:::WJ the ~~sc,titk:,{i of m im@{R~,. Wl'®n 
th<.~ ~1u~~i vrnh tho fov,,~i;,t r~::00lt~tkin }i;, i~tp.it~cl., >.'.\n!yth[: b~~t< klt*r i'$ d~0ood\..<,,,.i, N'h~~:il ff-:,e ou1p·'1..~t \ .. -.;m~ ~\lh*r 
~sdut1m is~cy1lred, bdh ~- bas.-e layer ind the etihar~1r~1t !ayer ~~ o~t,ctdEi 

·~~-:·:=.(}\)ffrWi!Jd~---. i ~ . 

\t~~~tr~·r 
P~(~~lfait 

.... ,~ 

Hii:i'<J:<§:i 
!'.r-;.~ii;;~im 

Fs!krfoc& 

/ 
/ir 

,··" 

Crn~t~i:nt 
t')~:::\~.!.:,:»~~~$::.~ 

i 

~ .. 

~r©-
ihH)?J 

,. 

\,,,d ... P'*'~(.\i'.,,:;·,,t.J[,4 
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A moiion Cl'llil~n~tetHernP-:':.lf~ pr~dk1:(;"111 ~ m~e fa:irn ~fet~t1e~ VCP& iTI= U1e ~n~n1~m~lt ki}'Wf kt ~ddillcn:, .!§ 

s~tif':ii pr-&.iictrwi ~ ~'n:i~,:-1 'fu':trn t~f:: ~l'>''<'iW iayw dt~t}'!}OO'J trnrne fljll:.:'.:'>i@&'ll[\I), Yt1~Ii pmtii0k),"li'! art '!§.e~~.eti 
/pdi',.ii.¢,.1:;3,ll'$~r: ~~µir..1:1>:§ f;:,f~rr1!.tlt'l.:i.~~L~! ~tjs,c;tj,;:m. 

!ti :m~ ~~nanc~t11::W1t 1,:ay~t, t!to& R,'t\1i~'d p:~tlie:ticn m: :P-VtJF -2."lf'l{j tn~ t~t:t:oi\v~ti prll'ld~:~in in !:.i-\'OP ~rn !J!:.~~ ~ :it~ 
;':cJ;@foi p~f,;::.i\.1rt The r~er~~~ V(1p i~ $£;{ fo t'w; ~rn,p,~ii~' r;,;;iinck:lenJ VOf;. in thr r'eTu;"'fi;-:,"'l~ hwer The !\')fN,-~"-i 
pn~dktion liri 8-VOP i~ l~ed as 1he k,m~".~l p,~icii:an frnrn trle oohanren1en~ ;;3,yer VDP. The r~faw~-,oo Vl":J:P' iii sef 
t) ©~ rr1t:i~: r~G~'ltl~, 1:..%1:X,\loat:f V(~ ti lt~ f'Ph~n:;~ment k~:,.,~r. Th~ it'ti:~q:;~:;%tit.d f1re1:&:;:tt1n In f';,VOi"' i~ t™ 
r;-Qfl1birn~fa.')ri ct w~~,;;· pn:::didi~. if ihf. rr~ren,;;[; \/('JP h~ ~rtlilra~· $h.~pi:;, pa.i.id\r:g ~nx:~"$< $hijll be i;k~n? ~t,,"h~ 
r6sampling. 

it, fa~ 1~,m ~h~t .i n~~t~t)bk>tk i:§ Mt t;:i:~fod. ~itfu~r b~~~~.,1W f)~ ~r1fa~ rn.¥:ttibk;<i 1~ s.Mn~'d tw th!!l ~~~-dfa~ 
n1a>::f®lcd< ~ no1 roded th~t-e iis ~ coe'lfi.cimi daia. In !hls c;;,-s.~ :f[y]I~] ~ 2'~ro, .1nd th.;: d~~~"'cl ~~~z a,~ 

~~-~ply tr~ ~Tu""<jlt::titllt, t,'{}[K}. 

Formhg th~ aµaha! p:,~dic1klr.i ,rn,quiilt:l:~ {bflri~kln .of t§~ ~wtwl m~%'!f:1§:!ling p,'We~. ·r1:m ·k::i::'"J1~aticn /:5. ~!$'OOf~:ll at 
~ m/4·P:!\~~i'm, T~ r~~'11Plm ~~e,i$ i~ cieflpf,rj "fur a wh~~- V(~", ®';\~\>'$l", tor ~,oolng ·c1· ~ ~r:t®I\-Wll;:sck, 
oo!y the 1 th:1S ~giro in the u~~a11iµled ',IC@, ,,,i1,."'<..i~h :::~'X,i-sponcls fo the pt~ifon ::::-f th&; m~'ribk...~, is ~~ie& 

Th~ ~i:3tl~! ~-ooicticn I~ fi'~it) t:y r~mpllt~ l~ m~ri£irs.~'l:oo 'l/{}P in 'tl-1~ mf~~noo ia)'fil ti) m~ :s~m~ ~mpit>Q 
grK~ ~~ tne ert~~nt~ift~H. l~)<eL in tne Ht:$t ~&1), (tie 1~;(ij1~1E~t'*t~ \h.._W· ~ ~{it~l~t::t tl:i: ti::int:~i s-e~Tipl=$'~. n;:en, Wlf-' 
'-{e'i\c~l~r re$-.~n:i~ ~m~ 1:s ~'l.~ect tc, t'l>~iir-inb:il ie~<T:t11i~l1,g, If h~ refer~:iR.~ \/OP in Ire reiere:~~e· hJ'N'ef la~~ 
h~~ r¢Kil~~J!Jr ~h~pii, tt"® rnh~'~t1¢¢ vo,.~ \'$ m-~@ti;ft-x --d~h'9°'i.-it p&.tdir%ij ?f"(st~~$. ,~, t'W: t~$r~n~¢ VOP fr1 itw 
r&~i;:t¥..;e h:;;,<i~r is}jl;!t. h~ ~f.Mtn~y $h~pe, p>ii&(.:fo~ pR-:.<:,.:l;S$ $hi/§ t~ dm~ ~fot#' lh~ s-e,-&~nlp~f.'!:<J pr;;_i>;,.~::;..$. Ti~ 
tMltMit'@ pti:;t..~~i it, t'w 1Th'l'~t\l)f:l af ii~na! i,r~~itlli.."tl ks. d~ntiM1 ~i1. t~ p~tkfa~• t-rt);):M:~ h m~ b&'!;.!;:~ !a~r. ,._,,t'\:!C:h ts 
tfo~~'~1 :in i~it¢!JlJ.~~ 75 •. 

in the ~~,~ cl ®i:litr~')' ,%l-.%.~ \/0~ .. i'i.fl ~·~ llrni ici::::~tbn5 dhiln@e fro.11 fan~ b time !n .:.rdef ~1 eTh.sure lh-e 
~lWtli,:w,; ~{ !ht ~~Mi\il t.:;:<l:~i:li~,h~t\ ii: it t'H.~~~~~*V ® ~~\,'tW':;' t\t J~\~ti.;~:i,'l ~f ,hi r~~~nm~ VOP~ i:n th~ ~~~~1~!~1 
tXJ:l'...iHifn@J~ fii~t~rti. lf tti~ n~f~,,~rK:;:f, ~\,~f. i~ f.:eztiilngt/l~· k~ ii~~- t~)f' ~l:m:§~i ~-~-f~,r1:mt".# oef t~ f~~niµi~t Vt),~ (~. ~t 
t._--., (!LO\ 

!t, t~--s~ a art'lli:<'lr;i ·tt~1@r! VYJF, tr~ \/0,a ii'..,t:~fii::in ci ~t1di !~fi>i' &""ilmkl t-"t.iiit.,@~~ @~ at,%-fuit lt:~!fuf1 ~t 
descrIDeri In Hl}\:~~ V2 , 25. 

···.· ,::.:··.::~:: 
·.·: ~\~! ;~~ .. ~~ *t~\{tt~~~r 
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Th~ ht1~g_·~ s~pje:¢t tl> V~'i.~ r¢t~hipfih9, d,~'>'w"'[ ylf ~, 1, i$ ~~ampied to l~~ ¢-"'lt-$h¢,~$'l'l¢i'lf l~/~t' \<¢..""h":¢;.i ~amrlirtg_·: 
. '."'O\;'"'.-' -' "·..... ... . . . - . . 

odd us1no ih@at snt-e~bms betv~m ~ Mrnnle w!l.ist aomi:rdh~ kl 1ra fufo\,,,i~ fom1t!a. whi!,Je: \a"€rt;.Jt4c i~ the 
t-e~dting it:r:tig.e: 

~'!<'i-tff~~ 

?h 
w1: 
':j ): 

~tpi.i:l ~fi'fl,PliJ, rz:i9rdk~1ki iri v~r' .. Pk 
!)'')h .... ~~rik.:::c~l,,s,:linipHn9,Jadnr,J1} / ·i,:,$rtka§,]tm~ilirigJ:~~dJ:ir_,) 
}1 ,t, ·1 ~i yl <: '<>'~:'e(l,,,Qllj~~"l~lc·y~f"Ji:~1;)fll. ,• ·i 
rt nth €;;,r.%!is~ 
(HJ~- (( Yn " '>'>1fHtt1(_},-i11t1f:iih~.J~-i;:k)(Jts) i~, 

\l'1::1i·1tti(J, s:tn-:pMif jlid<i(J}) N '<'>~i'~k;;:i§__J~is~'ii;ifrt'l!} .. f~:idtJ(}i 

l"t M~N(\fo~AK(h\~ , l;(.lt~\kBl,,,_~:;;,,mpfotc'§,,}'3GkH:,,,m;1 ./ v,;rti(:l{£_,p:;;~'twb,1,1,,,::»i:::trir,,p, 

VQP.·vfltii;::;;lsl"nw;:"~p:,~t~,il_Ji*H, \l(JP ... ':.'~ttr~t .. 11u..sp;jtlal_.ref .-f. V(}i\Jn~l~h:1'·-·1} 
~(1 - M~NffMAX{(.~\, :>:- 't'Wik<il.. .. ~~wnplfig ... bc!.vt _ _rfi) .i \•mtic:.\ .. l'>f,>:'tWl:'~l.}',-'<tln_fl +1, 

VQf.'\:1.<~1dh,,~l .. ,,1,;, __ ~p~'k~i ... Hn}, l./Qf\."'~){.':-l;,~!.}Sl\{, ... ~F>~fa1i_.r~f i '..'i',,f.J: .. !--1~i!;!hi•1} 

:SJrnplei v,;ij~'i:i i~ ciutiide tllli \~~Hy 1..1~~mp.,~d re:,c:.,n~tl~too fran~ \i\'t~1 are:r~qJkeci far upi~mplin,g sire 
~;)ht*i~~~.:l b~l r~{~"=~~~ ~i:t~~:f~~tir~~ c-1 ·~t~ \f·~--f:(:~l}r ~~.f~~-~~~~~~: r~~r~r~·~t'"1 .. ~rJ~d -fr~n~ 

~.-KYri; k '''*';'!~ ,"l't ~~d~'!Bf-\!~,· \1/:'c-~p ... ~1,i .. s':::.!,,:;J::.t\').->'t (>f ,rlo~ .. ;;;~\!!:.~~ .. ~ ~~~ l}',,,.. ~~ff@~ r>"1Hi<m ll<l :tM.:. 1<f<t\.;. .. ::::-,:;-~,,;,,.,-.,t !~:,,~~· 
,;1f )'h ::::: 0 ~- :..f'i!lll:'cly '<'.;cindlient ,,®' to-~ ililfil i<~nW{~ pooilh.'<'n d the k,w;r ~~~r. li ii< r~t:~:riiS& ~! fuis !s: ~r ~pp-oiirn~~1: t~ 
~b~ t~:;:~'i~~fil~t~ t~t,~1R~·ft~f~; !·ft~~- :t.:h~.:~~~1>.(;.:~~:tt~J ~ 4:2t)" 

The iniage: ~u~~ct to hr.tlzontaJ rasanii;:~lng, 1~u·1 ph:fy]fxl, is resamplw to the !i:,'iha1c~m~<t layer hc~itc{tral 
!Sampl~g gr"ij USin@ \"l~ inteq:4at~~1: bet..•,:~ ~~ sa~p!e s~wi;: acc-o.~qin:g ~n th<e folll\"<'i~ fom1uil, '<iwir,s, ilor~pic 
~ tr~ t'~tu~wig !m~gt:. 

!1>0><, .. FklrJL:sJ~ - H l1 ·• ~.ot.i~,s-~)" i··m\ .. J"IK,t:fff,>-. i'.l ';pl!l>.'<';:'\'! ' .,,.~t1l .. J,~:::.'[t)(;:.Z:J;1 ,-,; t~::l 
\\lhtf(l 

i)utput ~;:;tnpl~ i;;oordin:$te in hor,Jiic 
(;;h '" !'iorkrm!~)L/~)r1'lfiln-tt.tt}1(~-.3~~) i ~K:titm)!~'ltJ,iWt::Nlnt1. .. 1';;_'t*:itJ) 
tl + 1 t i'l ,:: \ik~.x\ .. (ih}1itt ... l~i:J'~f.5iidm-- t 
:d -~dw,r,.,.,,(':'lf.': 
fH$ '' H. ~f':i ,., htJtfa-z.mta!_..s.;jmplblJ~ttor.ft1} 1{1 

llt'\fi;?"Onl~,,}~W)lt.::<!ifl~iJ?;;~O;l-}1:lJ ff i1011Q;Ol:~Jt,y:~mpllft1,,:f~(Wr,Jl 

M~t~MM,\.K/J"'t~ ~- h,~rhi:i...-t1t.caL ~i:lt~ifo\f_}i\dt:,t .. it\} / hQth.,~t1k:.i(_t\'itW:ifa'ajJi:wtH .. ;il, 

Vtsp ht~fk.t:<til~lt ... f'ri,: J,~MH~i~ f~:"f).l:, w':lp_hOtitt1i:!:fal._._.WK:~p.;iil:it: ,i,J' + \ii:_)p \vitlib--1) 
M~NffMi\'.({(\"l , !);;lriJ<.'.<i,it~l .. s~~·plin:,;i ... f..w:tor:}-n} l h.<.,ri?oni'l.,1(_s,.1rnr!ir,g_J~:;11r . ..=i, t ·1, 

·,",)P .. ho.11:fmt~1 ... in;: __ :$p.~tia§ __ ssN'Jl ',mP:,Jwn;;;ti;)t~l .. nv:: .. ,$tmkitJ(~f ·:t \'t:ik ... ~\.i1~i~--;,,, i} 
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S;n1p\%~} ~~'hitil I!# @Ut~M~ lfl~ k)\::,tfif l,,'l:}~J' f!li:1t}fi!:>U'Veig,1 fm.rt'li§ \)hk:h ~~B fl:!{~Uif,e.d fix 1,f,~}~nplir.g f°*g 0tt~if~ ty 
b.<t·rder.ext~Mfari cl lhe !O\'>'i:W !@~;er rem:in~tn.J:":t·ed fnmr:e . 

Tim s~t:i,ti ~~i fomp&<11! [,rtt::dk:t\~1$ \';:..~n b-~ ~d~ct,;id or {:@ffhlntd ks funn 1h{,; ~,'!1Wl! pre;:lictbri f~ 8--VOP, The 
Sr.:*fifui pt:e-:licihti fa rnwrr~ to ~. 'ba:d::w.airl pr~ibfon"", wrnl~, th.$ ~1t1poral ~--,edklror ~, ~fott€d io as "'fi:t\"lat.<l 
p:ro1cton". T!-g, ci.,'1)1~<::iacticn ,c4• th$ce ~m,;:ti,:.i$ can •be us~ .as. "mt1rpeiaoo µ~ao.'ttkrf. n fue i::a:ae l'.lf P.NOI\ 
0:-,'iy t~ ~1~ti~ wedktbn (tvwi!cfim~ !hwi th~ reftf$:fl(~, ln/~r} f,~r b~ lm.*d ~ tre tt-:1~\~'i~W :w~.·i{~idlon T~ 
pr:tdlcron in tl~ ert~n~wnl.mt l~~~r i$ defined in th~ fulb,,,vng fo,nntiae, 

f}~Jiil~tj[Y![ta "' ~i~ Pf1.~Kl Wt'!WfYH~4 (frt\"t~tt~ fr18-\i":)P) 
rc~(imsdb•JM "° ~~:l:jm§d)r»4/:iif::: ht~A~i::::t[yMKI U-t~!";...<;<~)td ~n p,,\K)P.~'ld [t~(:h*.<Hd 1n G.~\'1:)P) 
p.,.;::s§ .. prtid[y][¥] "' (p,1l .. prnd ... k,n~p{ylf)l(] .;. pd ... vn,':tn~"'l~b,1[4):'ll {kl~rp,;1!::;,,w in f, .. \l0P) 

p,eU(Jrecl_t-e::"'n.:i['t~iI il us.:td t, oo~~+e the t-eIT~l pr~dtctfon (1\.1trn,ed iM,1.Mn '!he ,entanc.~tne-it s.i-st 
t~L~:1{Sit .. f P~iYR~J i'* \;.~$,.i k, ~wr1~t ~i'w tt~tii~t~-;, f>:..::;;r,rrecl worn the !ov,er !af$f pa JX:~~i[xJ i~ de:~ted the 
re-~ulthg p:~dfotk),t 

Th~ d@&)..,1itl{J llii:.Xl~,1s d:' tw 1~v:w~ in th~ *nh@Hot}®fl~ri ~ylfrr [$ th:e $1lHW a$ the n:,~u<t~i$ble decooir%! P-fOC~, 
r~f_lafi:.":J:._id, rnf_l~)'~r_ :'$1r~·fa,g:_diro;;:;. nor_ ~ip!ing_foct~(.Ji. h(1n;mtpl~i~..,;l:.,,li::ttl(.JiL ~'li~~t..J~it1pliniLfax,"li.:.,(,J\ 
\:'t.''\fijc;,l(.s.lmplirig...;fs'l:tio!'Jl'i m-xt rnf_~~lt~t-,oo~ ~r~ Igntii'\"t:!i iti fu-e tpaK,!d r:;~iihli:itV ~\l(}P:$, 

ks g,\'OP'. the ref_:~le:i:J_~l'.&ie: sh~ll be "1 t\ i e , fhE pre:dfoij,011 ni~Tu;~t!J::~ is set to W~ t~'np,D:t$li'f Pci:oold~t \/OP in 
fu@ rnforoooo tl:iiy~r. Thf: i~f~,~nc~ fat)~· is im:tc.a~£'<rl by t'!?.L~';,•BU~-.<:l in \Jde-oOfij,~,dLaier d~~~. h t!-w ::'.'.c'l·l~.e ni 
sp~k~i pr~l{.-t,9~,, tiw- miJH:;in \t~~1,:x iria11 ·~ -s~t 111. 0 ~t t~ ci:®too~19: ~%'.@H ~nli ~ rmt ~n~ed in tt-e bim:tr:e~'1'l, 

A -;;a..<i:ool~ ~ngth ~c,:!~w,nrd: giving i'"lfm-~'m"~, ,,i~i tl\e rn&tr~'>:l!o:~J.1 tt1W ~nd tru: C{):;.::led tilC.:.%. tatm.mi for 
ctmmlrn:inet tis tna~. n1t toow,•,t..'f.dis tof ,t~~b~ it, ·~ ~'ihan~ment !ayer are th~ .s.m~ as the b:ase !ay~r .arn:l 
shl.1.·Nn %'1: T1shle 8~7 mcbpc ~h..~H be i1r:ii:de:d fo cnde,.,1 m ao-~ol~mt 

TM m~r.-~\.~)ti, w~~ giv~~ inf~ms:1~')f1 ~bt..1.1t tt'l~ rr~1~l'$nl't arw ;.,,-,,'f'l,<ci"'.l l'.lat~ s!~men~ are p~cer::t rv@,{;.rat:~~ 
t)p~$: ~tt.i k~:.A~~i ~!~r1~t1n. it, th~ ~ti~"*){:\~t'i'i~~1 ~v~r h~~r~am at~· H$1ed ki £t!b\.~tt~e ft 1. 1. 

!n '&if: f;~~ oft~ ent~n._~'":lalt !~yer of ~pijt($l S-{:'~~~lr,y !NTER!V ~rt~!! ~)G1 b~ ~~$Q, Th~ fft®~'i.':i-~ltl<:I~ @f !#TER 
@ lf.ftJ!R+<.J i:;; ~n~~f$,_1 i.J~itm 1hi,,.,,,, ~p~!fai t,·r~~tk~\ 

In BNOP., lb!;: r:l;\L~e!~Lo."ll..~ :m~t ~ 'X:¥.t, Le., the t;ack'wat{:l pri:a}cton ,eJ$ro,:,"1a-~ §S ~t m ~e 1~rt1poraty 
cdincklent \'"OP iri the rMereflce h:i'f-er, ~'"\cl the: k~"''Srd ~~'fa{it)ll r~ff;!M>.M® ~ ~~f tr~ )'}ff 1m.)$t f#t:~=w,foi d®t,';'Jd~"'.l 
vnP in Rm !!:nt~~~rrnmt \;,i'.f~Y .. !n tf~ ca-s~ c.,t ~..;,iti~ ~~~ttiOll, the m,..<fi:Dn \>-ecmr !ihaff l:!e S$f to O a1 the da-ooing 
pr~e~~$ ~ncl i ~ roi f;!lf;>:.:id....~i rn the bitike~rn. 

mt.xlb :~hal~ b.~ w$'.S~'it h o;.:d~d m~,ut.fo~k$ t~kmgt'@ k s,.;voPs.. The c~'"-"'Orrl is tt.-e ~rne a$ ihe ~S'e !ay~r 
o'ltid 1~ ~ht,\:•,t1 !fit'~~ lt-3. k~ ~:!..® mh J:;.,t~ {k-@~ tKJ >&Xi1tlh~ d~·fa.t't ~,h,::ali M t:,..,;t kt "Fm~,,~d MC0 (tM<lkJl@) fr,;xn 
--· , "" .-1• . .' . .;: '·"-''"',n: . , ~ ~ . . ,{'.' · · ! .. , ... , -...:.-i:. 5 .i ,, t k;:, ·,1 ,,,,,;,. ,~ •• . ''I! ~. ,., ~f· I""*~' if: ·, ··,, .. ·I· w ' , , 1 
f;.< ;'t' i;ih,.1. ~.ecooe:u, ,, "-''f''' m trlt: :,,;l!®iiEi r~iEiret<>~ .ay:oJ }, rt'l>..'-:.w• g{l,;,l~ ""'" e::,1C<•"-'lf>i.! .,n a fttacr1M (.."'-~.,~, " h~ v~ l~. ts @qlli 
ro T, fa.~t:·wr fnformati,:m :;::; nd §ran;!ir;:~ittw kf' tt.i::;, m;,icwb!uC:iL r~ dec-::!:l:lertreats ~t:e p~iqionm' thl:$. ri~~"abl,'-0~ 
~ forw~rd MC 'i.~-t'in ~"fu..m 'i:~cfor ~m,J;al to ieri::>. 
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mh.J?lJt is ~m~nt ooly ii1 t:iJ~:'J~i rn@t'ffrti!Qfli mlon(~n§ m 8.1.i()~ m~ rnttcNrw @i\'?$ i~ft:wl"iimtkm .a~·'l:~.M the 
ma~robb,,.~ ~m1 \;,,}1th clat<'§ e!e~~t1::<s ~;<e r,1ceM~d, mh_t)•pe m-xi hckded elet1"'§ert.'$ in ·~· ,edhth'1®n1~nt !ii,yer 
bll':'$k:e,~1t1~ :$fr if~k<J iii T¥.ii~ $·$, 

:In the c~~ t th~ ettianternetil l~y-efQf st,atl$:'l $~~®.iii\ d#ect rnoJe sh;l!l nPi b~ tm~rl., The de-tm,4n~ prOC1;!$s of 
t~ k,r<,"i~cl )101:i·,n \i,tdt.ts ~~ th~ ~;,,~rn~ .,.;; th-~ h~~ lw)~- · · 

The de:,:o,·:Nig µot%ss of the h~nary st~i::~ is the Sm'ne as bJtrary S:"%1~ sµa1la scih,1hE dE'>.~tl:ll!;} ptoe.e-~s 
4:,-e~qi~~ fa, ~\,,:i\;,),,~4W:: 7 .';'.,.4, 

"""""'":;, 
}\J~= ~~~J:t~~fa•:I::; . 

b~i,iTr~ 
f)~~~t(i~ 

:fo,:c:;-:;r~i,! 

: QH~$3ii ~~H:~Jt1 

.--,,.-.. -.. -. -.. -...... 1;:)\1lji~ 
:~~J.":,t*::,"':~~ 

. ----,~ 

~ ,,~~,.,._~+et o:1;K•;;ik:ient;i, ~ [:{,"'; $:tk:4~nd ;w~ ~~(.,i.~d h<iepe,<l$~U::i fl'\')':~ fue ,J:ner h~nd.l. :Flr$t the ~,J.~nN~atiGn 
,Mr~ $l~ 4~~):,__~;;:L ~t) ~ht ;;:,,~rt '/,,,;\il;:f {If fo~ 1;tiJ~~tii.1t©r1 i~tik*t ·'tis'l!'t-;t/Jff~f' W')ti th~ l"?"l~~ffit$'tl vmut e-:t th~ 
;;::ttfi!r&w~l~I qua.ntii~~kin lrdk~~~ ''b,,,1ndjTl;ii:'\,)'~kJ~' ~r~ d~tx_~tt.~~J ,!rz~·m. Mt$l;j~~m. The t"'-~rnn1~t~· ts~ni:.Ctl!i'$t!( }~ 
:iw~lh,~ ot. i~rn ~-1:M@m i<lt1-tl tl"l~ (t®iil!rrw:t~f 'hatitl«ma.ii.jolk~' ii a p;;11lti\.i~ #"~t~~"'<l', oo ari1v m~ n~w11ttt:11 1Jf 1~"$~ 
~t~rit~,~~-11; .ar~ r~ad ftOO"l t1t~· bit~tk~tn. 

t~ adithtn~tit i~"~:fal \~ it1ifa,iliz-oo -~\\-th ~ uniibr:-ri d~!.\~'ii\tflOJt Th~"i, tt:-e 1:iiWer~tti~I 1~Mg1:ti~.§1Mfl. ma~~~ m-e @~~:i~:i 
u~~ fa~ grifarn:e'lic d€>{l,:4~r ITT .3: b:i'l~a.~-.,1:iy,-bitp~nE f.s..~il:J''L fo.}:,'1) MSfr tr~ LSB fr1 %)Ch Nmlrnw. ttw imt~i @::t'B 
:r~oo-~~l it1 il ~~s:wr sc;,in (..'<rtfor, ~i~fa"lf! fi·o.m tt~ UpPill l~~ im~~ ~)10 e,,dir.g viih l~ lCT:i':::'$~ M:gM OW:!. Sepa--ate 
ixooabi:i~h' it~~l fot ~~h hitplat1~ &~1 rek-v 00,~¥1~d: it> u~~i. Th~ mt,dd i:t> t.~'dl:l~ ,,AH~ :ti1;.:: ,J~;;;Qding .~_:if ~;:;h 
~ts af ~ ~k'.:t~(( \<i'iiivei:et i:iucantra~rt~-11 i~~ex to m:l .. "Wt lhe pn..'ibiiti!My rn~i~1 to th-e :£~t~t~):S• ~f DC b~1tt 

il'IB ''t~,)d t.ff~r ($ ~-:fucd ki :::lti t% tfoc:0::l®j qu,.wih~"ik~.") indk-;;;;~i :@f'!d :@f'l in,;,<~m$ ~"''E'(fufa,~ ;,;;clw,n~ i0s l,ljP,t:i:~'l. 
ffi~t~ {!'f th~i\,unil,\f;,f if;ti~;';i~ Wi it t,fl:}i.-ht~!oo 1hm1 thf¢¢ ~$!1~SS:1i~n ~nd~s m i~ Malg1b:irhro1.t L~- ',<(,, \:-,~,, an!! '#<: 
{~ Figwm 7-W}, ~':ld 'lh~· µr~'cld~d ii.a~® /:3 aclct~d w n~ ~neni:ct~om;"1l coet!L~nt YhB!.ls, 
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.•. 
:t.~:-:-· ······ er:·,.::: 

' ,.v,,,;;;,,,:,r·+-t,,"' 

H ~ny or tt;'<l~ A, 5 ~x c ~ rY.it It\ lM ~n~~-, ,~ i,,11!ue ~ :!:,~• K3 z:ei:t:o Jot the J:*tif~-Ott (,r rl'!e. tr<,~/$.~ Jite(!Wl~(,i\. 
F-i~l!): the lhser$e C):tli':ntisaHcts s.-:cfuem~ :l$ ®P~d ~o ~I #!crAed -,.,:ai1;.-e$ 1r;; obtarn lhe wa-;,~li!!1 ¢.0$.ifldents ~t 00 
bmd. 

Th~ ~1.m:~1~ algt'lflthm ~~ t;-,a:~~:d oo th~ stn:irs9 Cl:.<tT~l.afr.m l;eyh,'i®:]ct1 th~ a1T1plitud~~. of lh~ \,-\;"il.~!d ;;:;,:_,1§~1fid~11l~ 
acfoot ~.iii~~-- ;1!:'hl ~:; th@ ~~a cl pmtlJl mtfudJ~ of 11'1:t tKIBf!ki~t'lt'i;. lht cr~!'lkient ~t tbt 00&n~~ !5.(a!~- ffi ~l!&J Uw 
pa:r-en\ a~,d ru! t~ftlcienm ~t U'l.B £~~~ spaifa§ ~atm, a~ -of :i,imil~r C'lliB:nti,iiioo, ~! t~ n~~i fir,er :£e,i!e $S'E< that 
f.,'illtTu.~t's ;;::hil~fl. F~;§-~ 7-37 shc-"<~'lli .a ·~._,.i,,,•dd t:r~~' wl'®r~ f'ID ~-.ammb, a.nd th~ t.'...fJ:i;;:k~n am: indk;~~d bJ :aqtsr~ 

., ., ' '' ;-.;• 'h .._ ,-., .u j ' ' ~ ,. ' ,# ' ,." "" ..,.,. .. ·· .L.d ' ·· ~~ t't\..<"ln<e>:lt,;a ~;{ t~,~~ 0n1,;s: IH~ ~'t, ~~U~;"'l'JI fs:i~q,~~. ~. ~hi:: ~pr,,~r ~,:,. Ill \. ~w.~ I ,.:~1l p~ <:'.<«><~~" :,~~-~t~it l,l~\!19 '1i 

OPCk1 tV;.t~nw, tt:1-"l:; c.;,11W'!;f}et tr~~ ~wr!. f~:i;;;,rn tM ~1fl!B::ii&1t ~g:t,;er t..~n@ • 

• ·._J±I.B 
'Hm 

k, t~~J\t.fo-Ht) .. !:,':x:):~tcl t{~'ling.,. it ii 1Yrk~lli trw~ ih@t J lw~ t,'ereet!-age of the tr-an:s;tom1 -c-1eff:icien~ ~re: i::;uan~e:d t::i 
:a~o . . ~ st..~~hlrlti~l n1;.:rnb~1· ,r,~f t:~,s ~:Mst l~ ~imt ~iu~ ~irorn19 Hie.st ~ew~·,,1,t!ue,ci qu;.ntlz-~ c.;<l!fficie!'i$:, c, e~ 
@iti')1ji~ tr'® k'!C~1lt.t1: of ~h~ t):;f':i-~'1tHl~h~tl qttat\tiZ~d c&<ffici~rsfu. 21,;r;::iT't~, C-odhg rn.e~, :,t d~fa @ru;c:,,\,r~ ~~!!o,d 
a z~t·oil'E-6, built {);ii the p-~"e."lH:hiM ratsfori~h\pS: ®::s:eiit.e,:l aoo\i>:e, and :u~ed ~- 1;,mtm.ihg t!>@ l~..,.~t%n ot n-~'l·ZffiH:l 
qiias-~fa:oo v-,<a,\l~Wt tx:~fficm<nfa .. Th~ z.·m:1troo :Stmd~iro tal<;.t"E ~~·~nta9$ ot ne p.nnc,o.1e lt!~• tf .iii. s¥~V~~,t r:~~"""~n:t 
at ~ m,..~fe ~$e i~ \n-.~ign:itk:~rrf' (q\.;,.w~w:ai' 19 ~~oL t~~1 aH ""'a'-IBiet ooe:ffio~nis of~ ~r'l'ie oti~"'ltatioti :i3t :thl::· 
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,.mw i~N.t !0,,~tkm ~t fft)@f ~'~~~l@t: Sls~~!§ ilf~ ,~B-0 §ke!Y tu oo "i:l;..~~mih~finf> ZeDH~~-;. ~~'.i!!it i*t ~!'lV tree rn'.":ii:Jfi 
\>\,fu.1::re the m:effic"fuiH1tfa zero ~nd ~I! /fa. de~.cen@t:)$ ~rn /ifo.Q zem., 

The wm\z.lt! tret, .m~ tilfi~~en.t!y r@pt.B!MMtted &"'Id ~ooej b~r :$-.'J@1riirm @i.'t'~h tr,ee fH'.lrr the root in !hoe 3 h:::iw.e>J5LA,C 
oaM$ tnr'!;:,:t.gh tnt thiklren., ;a;nd $.l'iignlm o-,~!$ of tour $1->n~!! to ~~t 11tde $,oomt,eretL teto,~,'"&$ t:_jii (ZT.R_), 
v~fo@ ~t>..1t~ ,~'# (V21.R), i:s;~fu~~-:f t~t>..<t. {tt]• tw l~iu,~ {VAU A Zt.R ~~ct~~ ca o~ffici~"tt ltl;if ~* m~ m6t tlf ·.l'fl, 
:ZM".t{r~. Z.a'":f..'-trees d~J t):~ t~ ·~ ~ ~~~nna·d hJrti~r t~~l&e it l, kt~)'Wn that til c.,:f!-ffi:d@nN fu~ §t~':i a; t~~ t;lve 
~ri'l~iitt.ci;:t~ ~fm., A 1/ZTR i~ ~ r1odt, '•,lt::~~ ih~ ~~ffi~i~"'lt hi@ ~ n,-.~"'>i!':~,~ l:lt):::plit:.~i~. @·1~ ~li fuur GhiMmn @·e ~:rdr*~ 
ttul~, lM st:.i:in ~ th."$ tis~ ¢'3n ~· at th$ $'.~rnbol An rz i&.!niltl:es l w:e\~C,e,¢\t wlttlamt~ltu~ Ze§tl, $i.it a!$owi~ti 
:scnie n,~~"O ~$C$l"ld.ant A. 'I/Fit s}rnb~i in~iijes .a ~'$!nt ">'s{t'l arnp.,.itude norn:e.ro, ar~d '<\iifu S.(irne no,1terc 
~s.r:~ti~nt Thf, ~}mbr&~- ;;sM~ ql..C;."1fni71ttd -i:xw.~'ck:~!e. .i:sl';f.:;· k~%:-~~!~r f.i:t1md..~ti u~f!f! m a:!:."1!t1:.'h.i\',, >lltfthnie'IB} er<lM 
l$:."\~ ''/.. j$ tht:;:;~,i~ tfm ify;~'}."\"11~ t<f i:11clk:aji ~ ~h!(l ~hth,~'*W ~~~1k1~ ~t¢<,_>:-t:~I i~l¢ t~ i~t,tt~!ti :l{V1~.:M.: 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 'S 

imif~x ~lmbol f • I 

{} 12 ~ 
··i··························· --~~;At.······································t 
;:,,.,,,,,,,,,,,,,,,,,,,,,,,,,,,,-... ;:,,."""""""""""""""""""""""""""""""""""""""""""""""°i 
2 :ZTR ~ 

;:...,,,,,,,,,,,,,,,,,,,,,,,,,,,,.... :,...".''''''''''''''''''''''''''''''''''''''''''''''i 
J -~~z~r11 ~ 

In '*~r ti .,~id1~t'fil ~ \ .. Rfai ti:t:-~ t.f §.~~~Wity ~lt'fil); ~ffu:::i~:,-~~liy ;;1$ n~'&."'<,{j ty d~1~i1nt ~ppll~tIDi'li, throo di!f~·~nt 
l'.l:'lf.t)!l'~ ~c~t1rti~: ;~-rid ~i!i&X:fa1~d i~,1~f§~ q~t®'ili~lh,li'I 1ri~,thtsdi!i @."~· ~1:1N(lJ•~d Th,~ ~tlt:tw:llniJ rt:"K),.'i:~ \i; ~pi,~1f,.\.~i in 
b;futr~rri \,',,%~, "l:l~,iniisatkin_:t}~ oold as~,.,, ct t) singl~_qu~nt. 2) mt&i__:qu;3~tof 3) bh~<,zjl_:quari: 

~J1 \~ :£k{f~~. ~1u~utt ~ 
:,,.""""""""""""""""""""""""""""~"""""""~'""""%'"""""""""""""""""""""""""""""""""i:: 
to I~ :rti~ru qu~utt ~ 

;,,,,. ....................................................................................................................................... ':~ ............................................................ ~, .......................................................................................................................................................................... "i:: 

l 'l j t<lh-.1~! (iU~Kt j 
' ~ ~ 

!rt t!ri~i~ _ quru~t rr1M~, '11~· 11ti,.-~;~i~ t.,oitt~t~- ot1ly ?t~1 ~1t.1-H~ tti~p kif tl'w :;,,,~ .. ·~l~t :.~ffid~t1~. A%f ~H.h~t1~tID 
deo..~in-;;i> the }!'li.<~~e quar..l:iS-.~nori is ~p:pJie,1: m ob1mn tr~ re.'XW1$1.n .. ~'sted: "'v~veiet 0,:ietn~"1ts ~~ ~ fue ernt the 
!im!®~ \~~~-~~ trai:f:lsfcm1 Is applfad fo fuOO.la! ~~~k 

In ~"l;l.s!:'i:Ul:f, ... '*'it tnK)d,~. a mu~\tt~!t t~falr~~~ d~r.>:.)tik~ :'§th:(!;ti~ i~ ~'tr1NoJ•~d.. figtif~ 7-~':l. :Sh(%~,~ t~ r::z1nt::,-ipt i:if ft~ 
tr/{:hnicy~~. 

fa1=~·;~r:1~ I :· 
\ ,~ ~' ' :"""""""""""""~ ~ .................................................................................................... "'t":~ 

[""''·""':! 'I' J 
,~Wts(to;:r 

Th$: '>l'i?W1:!f<1;il Gtl~k):$nt:;, of th? fir~,·! !i,,N~tM {r;ir::.;;l/¢r $NF{ ~":l\#.:r W~ rr,~l hm1 tbici bit$ti:!$tn (;!:fd (!$1J(itfuci l,$if"ig lhi;i 
(Srittrnefa.i -d~~odf..ir. l.1:wdree ;;_,,;;annkg is lJ~~,;I fr:'(;' deC*din9 the ~iJJifflo.int m-~P=> ~rd qw.m°fu.'.f..,d zx.,t:1ffldtnl:.:; l'Jnd 
i~t.':t.~kt9 th+~~~ ~r) {~\~~r t"R)tt-t-~~i::.':.<:~1~~1!t)~ :fJ<j-sJt0t~~t ~fl §~~~}:~s .. ·=r~~~,:~~~ ~~;.;t~:£.,}(~-~~ t$f~~ ~~x:h.;.~<1 :r~ tt~~~ ~~.Jfk~f §:e.~ b~ ~j~~~h1 fbr: 
qui~nl:i~~;;itlr..•;n r~1i~1i:1fn\:lnt ~, t'lB noi;¥i :/lP~k~bHit}' fa:l\;$·, T~~f\ $1 :tlv~'.>!f,1:1' (%tii~rt/~ij!l{~l i, ~pp!ii;-;.-:l t.,;1 °thfy"\c%' inJir€'SJ t;;i 
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rith1ki thH {1tP'~1tit~d W(l\fiNM (,i:xillk~m%. A~i in·v~r,,w ,,wwi,t'§J !mm}bm·! t<'m <iM tHJ .t:ifi1~1,id tt~ Vi~tie;." nN:::mr:i~~t!t,;; h 
6U£11h ~h'O 11ts.t tM;.ct,'<:'fott ln%,tt:, Jfa)~bG<tei~~ p.r01:x~~(§tff1;~ ~ .111rli~d f~x%bt t{);~t 9it)fa1MSNR i1yt,il', 

J:ra ~i~'«'.~l .. ~umtfrl~® ena~~s nrie @i~nu!'*t ~NR s-c~\a~iRft/ $!pP0$;~0~ ?~v~t o~Kflt'1ts ~a b~lan~bt· 
~19la~,e f..$ntm. 1 %'s made L~!!!s i~ :!:i:arne .Z1;~qn;:~ .~)'mt~$ a'.$ tne rot.il'tu;iw,a:rh rnn~. Jn: d'!!S rm;,;;e, a ~n:i,tr~ 
rt-1,~p 1~ .fle~~).1fd fo' e~-:;l) V1p,1~·'1.* hdk:~tin~ 'i,~(1h -,_,~~i\o-eb-t t.f,-®°ffi,'~:s~!&~ @f~ n11:1~t-c ~'if,i,~l~\i-e to th~t bl'Wforwt Hm 
!nver$.e q,mnfo.---..1H0n is .iJ!lsu perhrnw.d Ntpl~ne b,l tiitvJ=ane After tlie ~ro.:t::ee m~p. ~d&fa:m~l bits ,~re i::~e.':-.ded m­
rciin~ W!,t: ~t:.¢!;.t'.~¢~' s?f: ti;-t; p?~'>'l~'4!:Sly #.~¢>d~,:i ¢..~ffi.\c~~n,~. 

kn 1~U :;I~ thf~ qltijNJ$.~t=~~1 rr~i::.ide:'.l.l, 1t}e' V:>\.~\''~~t QO~ft'k:l~t'\IB ~re ~~~nr\e-d ~:tlh~i: in tJ~ tr~,d$ptl~ fa"...'>hkwi z:,r b #}e' 
bilxxt-bt-t®M fa'111i@:i ir, ~M ttoo-d~~~h ~<:®w~ing &tk:"t ;§ff am:!1kientt -~' ®fltt'i fr~~ ~f~ d~~;-;i,."d oot\:t-ii'~ 1~m'tirq 
tN,tt)<:liffi 0f it~ M:-4 ~~- Ir· ~'i ~~nd,l:>v,tJn i~1.iir1ni~ {r~~( ~l~ ~"~ifat~~lt· ~1~ 4~~~~4 frtm) tt,¢ i)·w*'='\*t w uw 
hi:yh~:,:i fr~~s'1cy csutt:,a:ncl~. · ' 

F~lWt ?<tr) th~-s,wi ~h~ ~eit'»·''!ii!'i~ 0ftfo.r k:::r .(l! ·~$)do$ ~~, ,,_,'j~ J l~'ivd~1 ~)f ®Wts'.flp¢.~i~)I't k) ihi~ ~~f~. ~ht ir~.ik:~ 
OJ }A r~--r~N th~ OC ~~-1d z:~ietl'iti.·~n~ wtiid1 ~~r~ z~x~'k:~ $~:tijfi.ltelt Ttie rerriitinft~ ~~#ki~N~. ~re; ~:t,~~j 
11\ tfit- :nl'tfot 1.ia'#'l'i b ft~~ fi&it.f® .• A1 atl ~:i.:atnple, ifa::lk~1. Vi .... , 2.~ ~Pt'~filltt b-n~ tfu'il_ At firn,t. tt':@ffk::i!k1t!S 111 @'lit; 
u~ ~Jt'i .,::1~~,d*.l~ ~t~ttln~ f:'\~1t it'i-cl!:"::~ 4 ~-,<J ~~1dii'1g it ~m~:~ J,t, Th1r::" tw ~;;:iw!l'ki*'"?";,t':§; in ti~ ~~i-;:-,.,,...,,.-i::J t~~ ~~ 
•f~:-~"''t"!d <,;\~l~1"l<1 'iF~l, ~-0~~ -~•1 m'id en,Jtl<~ ~· A~. °t'h~ ltsid f:•'~~ i:S: >§"!,::,-~;:,!~•! ':S:t~!tb,·, f'•:S:iffl irn:J,a;,~ 4'f1 ~rtJl "!fVi:k~'~ ·~t.: ,'-!~~~..,."=""'·· :-.:L .. '-~-~ ··"' ..... ··'-. -~.ix~--···· ....... --~ ~-t ~ ... ~"\.: ... ~ .. ~~'=~ .... ,~~, ... ~ .. ~-i...: "'=··""=·· ... ·~~ -! ....•. ·--~- .• ~- c--..:. ':\. ... -~---~:~ <..~ 

11\tl>&i< 613 ~.'lid it:< DfL 

n'i! 
'>·i 
t ~ :l 

::11 
~H 

w3 11 
-20!H 

1~ 

~~!II 
=~ 

~ ; ; ~ :~ :~ :~ :~ ~ ~ ~ ~ :~ :~ :~ !~I 
156 t5T t5D Tm ZH} 220 223 224 177 HB Hn t82 2i0 241 24-4 24.t,il 

:::: ~:: ~:: ~:: :; ~~: ~:~ ~:: :;: ~= ~:: ~: :~~: ~:: :; ::;11 
166 t67 fi'{l 'fi',1 229 2JIJ 211 2:1<1 ·187 1-S:8 Hl·l !@2 2:SIJ 251 2E«i 2ssil 

.............................................................................................................................................................................................................................................................. } 

VQl~f~ %-4() $:ht."1:-.,"''~ fr1~t {h~· #W,r~-i~t ~<:~fikl'*nt~- .;:i::H~ M'.':.W:W~t.l in ~he, ~lJ'sb.~nd by $'4-0b~ncl fa~hki!\, fu:l)..~1 th~ ~\<.:,#·it 
to too tlg:,~!l!st k®¢®fit/ siJtt~,ds. &ha\i~ .&-1 @..tan1pi~ of ,t,~t©tlii1g a,~@ f-::X' a 16:d6 Wi'\a~1} 'wim 3 1~v~1~ of 
t.W~tifl":)pti-iWt::.,.~ ~ 1h~ ~tik~@'}t'.J !::s-y $Zil:il~~~1 ~~~!'lnir~, Th~ oc b~l'ld i:t: 1~~".:!~t~d ;_t l,Pf!~" ~ft ~1t1')~f ('<·'/1th iti;dk!§,-;,; ti, 
t.2, 3) ,as:d 1i ~-c~~d ~-~ar:-afuly ~ ~,~1sri~d in DC oord ~-cc,dk'\g. ~ &'"'fl:1:al~kg c~~iersfa am• d~e:.:..;:l~d h 
tl'I® lli:'~t 't/tiiih i:£ ~00\W~ ~1 tt\® flgUi'®, ~ai'Tuf@ f~m'!: lti-;%X 4 :~M ~@:fa'!@ ~t itid~t 25tL In tt~1Lq:i..i~t)t rfiu.",,""%, at fa1.i 
Sl:.~l~bHity t~}~,. h"::>E zern:!lree 'li'ffnhni:s a._'<),j the a:.1r:rES%~1:in,:fasg ·;t::ilue,~ :are deiJ~")::§&i ~Jr ~ '<-'i9:%~Elet m::effidef!t,;; 1:1 'lhaf 
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1-0'*:tim!fyi.r hw~r F~x ttt:B· nfi;(f iz~l<'!bWv l~:i;'f:rn,. th~ ~i,tt@t rrrnp ~ qt~4~~f.:d -~l\!Jnq ,._4th the fX1*1f'.f§t1t:inding valUf'. 
rnfkeir1~~fa fr1 ~~h 8(;f'i~wlty !ayer, ~ nif:,\' .z~rotr~ ~'.{rtbcl hi clem.m@d ftW ~ ~::.:~ffioont c-nly if iJ \'i"\~$ c.m:i:.<t.ie1 ~$. 

;t;tit ,;.it t,t t~' i;:,~'#~,i~~i~ :::1~~~db:'lity 4¥·,~t "*. ii i:~ .;;;.u/ti,;~:ti~b, fr $KlP tsl(,~ A r:H.:i•* i#; ~i!$ ;;;;., b~ it~ -S:i'UP st~•~ ~h~n lht? 
riurnbiar Ii ilua::'tlsaton re·nnsmerist !sv~ls kr th€' -uun-eit :s;{'.a!aNfalv la:t,ff is one, T~ dS<tailiNl ~s~r:wN~i oi tns 
t~fl~rn®1t ~t qm:inu~tfo!'l: ~i& $ fu.wKl in S:l.lt:,t-~~~ t:Ki.3. Ii thf: oimffb::::l~nt W~$ de{..~~ifici isiS \t•:\ffu'J ~revou8 
\~y@· ~t);i l"i ii m:it tlitrol;"i!lt)y h SKIP ,'r}OlW, .'§ V.i§.L S:\•nt~"ll IB' ~l~o s'®.!'\.'!tlfl:f.!d k':i lt ;'}the :;)l;Jrrnnt IJ}'®f &<-:itl on.h' \fu 
rsfir.-em~~t \alue is ~co,:i.e,ci h.,·-•n:1. lm:$re<am 

44 

82 

~G 
·1rn 
l?B 

HJ 

4 

ta.i 

H.ID 

4S 48 

74 

ti:w. 

l($ 

75 

rm 

172 

114 

HJ:2 

116 

'.11t 

tS-7 

247 

255 

In l:iHav-el_quruil n,odE,, the band by ~nd !.cannfngi i:s ;,;loo ernplo:tjBd, sin,Ha:r fut:~ m,i.lti_ql~"'tt rn--.."'>de-_ l.Nhen bi, 
Ie~d qisiJr1:fa:?ill!tiz:ir1 b ili¥'1iie;;'l, th~ (X.<ett'lt:len% th~t wf-' @.t-e:...:i-cty: !i.:};...-::,;,d ~ignifu~)l -t*~ (f.\t{<'N:1t,d "(,,,+th t:f-'R:i $.~tr,bi:.:lic~ f(.<t' 
'the: Pl~~~ 1Jt ;rero--tr~e tw,mi"'l{@ !h !a~~r l%ans. 

'Th~ ;renHr~e (!;.w fn*-) :iifmiK~l~, qw,.infa~1 ~-.:."*'tf\~~nt Nt-\1e:$ {it.~'%ftik~ ~nij i\f'i). and 1~kt,~i 'i.i.akJ~s {for__ltie 
:fikdl qU>:lt)t mt>cl~} at~ all tl~t..."ldOO litit,~ ~\ aoopt-,it <infl'ifi')~t:;;:; d!liOOtl@ Willi a $V~® $:/!!11.X'i ~ipMool TM 
atlfum~e ooi::u1fil· 1"!tfa'l:~b'®.iy ft<'ldti too $.Z~!~~'i; ,tit th~zt:rt<tt~~ iym~s <'lt1d cl~t~ t·~t.~~- Par oo!h th~ ilt~!~ 
qi,i~nt $nd mzdti K"¥~nl: n¥:-#ts 1$~ .arl~hm~!k ~,ti:;..-,j~, f~ inih~!i1~J a~ t:he t~~"tr'iltt£J (!f ~'t.:..:h <-'•::ik:~- kx~-;, fo,,· l~nci<by, 
b,<{!nd '$.G~nnkITT ~,:rl ~t ~ b-..~inninQ {fl~ §Jf!~,!:.£Qi$ i~"m tor 'lreedi;:pth :f<C'~'1ning Thef~fare, !he dei:::oder \$ 
ii~ifu!~~ ~tlW N~~tt i) ~~<ih r.'*""-~ k'lf !%~,~t.by-b~"fd ~~<l!l'ltih)@ .ii_~ tt~ d~,~i:}~~- ii;. ll'l1f.§liil>~::1 ~t1~ !:_::,t:fo~\~ ;;ioln~, kt 
tb'*' 11:~ bk:¥t><:\~'9 Tu::i{ li·~,,;.Jtt-,";<~h ~~~nriin~. fri (.)l,d~r k:• ~vKlJ $WR~ ~<de ~nit.tf-..Mk~\ the M%hrn~\~ e:tl{~"1.:ker a1':Hi.l'f$. 
~ttitn. -.tm'l tttlffir@ tl1w ti1 '1 · ':tt tit@ ~~1t'\if){t of fil'i@ i:ittre,py fili1cctfa1~ fil ,ill:1,c; ~~~Ifs ctlt)~ bl ·r ~i-'lrt1@;1..itd!lil)' afk.'<t H: 
'*"t!tr.>t~ ~"-'~ty 22 t\Jt:~~~i\•~ 'th~. ft !§t-l.ffit t~W Mt 'f 11' lTh~ *W ()l bih!t'~M far'11h~ c~~ kl \;,·Ntih H~ l~M -t~itput Mt 
,ii ~ti~hr:ne~ en~<:¥.itr ~'$ 'tt Th,$~, tht ~rllf\::)c~tfu d..~:>~ii.er ~#'-*'d~ ~.tt,•& ®$tar® (m~ lit b-et1:::ii-~ iI~tti :ent~--z:ipy ,;i~;.\-i,jnir 
Dt.~fa~ ttw 1lt,"'L\\.1t.%'@. 11 ,Sils<'l r~~tl:$ ..11Mt! ttm~->@'.. t\$1~ tit an~:r fM~h.M"lQ ~v~t)• 22 ~wc~~~slv~ ·u~ Tl'w w1hit'ifil:tc 
~ltOtW. r:~idi, :e<,"$ b,t *1~1 dittlR~ It !f ij~ !;.).tf il\j:iU~ ht t.:; {Th~ ;1+~~~t~ i:wt:~t:!M lt W. To :!'~due~ th~ nl}It)~~t' ,)f 
bitpl:a'1~$ i~ 6ftcooing th~ rn~griifo® cl ~'1tt~d cc,..~ffci&'-ii '.'-alt;IDS,. ihl!l &"'1<::,;:;~r sli~ach il:'1~ megn;iiud~ by one 
'fihR Ttx~ tM ootOO~f a~:h @-)~ Mt..~ ii!tl~J dtnotlii'ig ~ tti~}@!tl® ijf !~f!t~M ~~mclfili'if \<~IU~, 
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F@' tlliih M~nring Kif'cc~'.~ is, tti~ ~in~~ q~rnt @lnd mul§Lqi.@·1~ rncy:_i~~- :li~~m-~ 1<-~vt"<s.ijili§1 rn1..x,.~1~. ~-:i.: keyt frn ~~ti 
cct.,r iind ~"''®Vl!§t'!t ,uectl1'1~5£ltim laye:r ft•cr H~ t}t:e am~ sig:~ s11nti.r:.\~ ~"'ti!@ i~p@11.ite Pt-OJat{~itv rnoilii!s <'Ire k~~t fm 
~h tttlot Wffi•ei1$i d~0:n1po$;ilbn ¥1yeJ, atti ~iti!sne for~ m.~gntWoe ~r:d re~idtia! *1'mb:)!$. Ai] the mo.delti are 
ltiial\i~d ~'ilfu il uMarm ~"-1t~MHy diMtn~J!rort · 

Th~ t,X)t~b~ ,,,,.~l(~i i,f tM,~ m*:,<&fk~~ w)d ~$ck1l.1::;'!/$ ;\I:~ oniy O or 1 Pt;t~SE ~~"\~ bilpi~ne is being d~od~ 
~eJWit\t1d'f. fb~ nt~'l-,ft~'tt\:i~I V'&~~ ~f~ d~,;:;:(:s<ll;'d ks t\·,,-tl ~tep.i. hi"§.l tw @&Ol~te Vilk& i~ -0~~:l~ in~ bi!.ptan~ 
r::ri:t'&"t'<:"l L<il1'i~ th~ rtt'lgt~tt.'tw prtoob~ity m~~!i, tll&,"'i lfu ~"Jr.i · 1~ d"'r.:t>.."'.l~J. · 

f'tif it~ d~tW;_ifi~ ':)f the tlP~ ~/1t:i:x:ib ,:fo\\'ei=eri1 pR:J.~biMJ rni:.tdt!s <'tre k&pt Mr th~ ~ffif ~rd ntti-i~Jf c"i~ffiden~. F~r 
·~ ~-,A~i qti~flt ITT.loo, oonttxt rox~elin!t l4.~~:d 0:'1 tne :~t1tl'e6' typ1z tif lra ct<effkren1 iri the· µevbt.i:-s sca!tibi!ilV 
iJV!:lf, i~ ii.t:;~ . .t 11w dlft~rs~nt l\~~~t~ ~w~ rnr.&:M~ ffi'14 tookpo~$lh!:E .... ~,l~$ .,r~ .f$ k!Jm..,o:s: · 

ft.'\!' Wm ~:~1~ qu~nt moo~ only th~ INff ~fill LEAF ~WIT !,l~xwh Jr~ l.J$.mj. f',;_~ thfil mum qw;,ictt ml."(® f.t1t th~, (lnst 
~i:$~bi!ity 11:lyer on!:y ~ !N!T ->l:lnd LEAF w,,Jff m~-;l!l;{i iWf, i~d $1Jbi~qw~rt ~;r,.at.'*'flrt:y l~)'-~f h i!1r; rmMi qu~nt 
rn-o<l~ Lise tl"ie cantE~t ,13s~~a~d vd!h tru: typ~. If ,13i M'>'<' s~tial l.:1:ti,;r }las ~~d ttw..-11 the ~M~Kt;; 11-f al! pro,•i~u~ IDl!if 
l~wd {~~tki}enw. ~~·~ :$,~ttd~j 10 *e t(it'f~·~xw*'Nn; t¥.)n4e~i,t ~tt'lt~~.!;:$, Th~ 'l'..:~tTuJffl}t~ in th~ I>evi/y ~Mfci b..~t¥.fa 
tJ:$f; the tEAF !MT tJ::m'ie:,,t Thee r~~d:>.,i@ ~"•del$ ~re tJ$~ t:p d~od~ ft;$· ~ffkf~nt rr;Th,~~~'!$ if ir, t1~ pre:vkiti,.s::; 
!~y~r, ~ Vl'tR t.~· VAL ~'.lTit:X..1 w~~ M~zjn~d=. ff~ rn~~ ~' ,>\lff~l'll:ly l'l<:.i ir; -SKIP t:'tl~:ft {m~~bti th.m t:'l:.."> ttfi~~tt,t t$ 
b~b& (~r~ for 1h~ K~Jt~l%:JeN "~ t~ ~,Jxj®.'$~ T. ,1 Q.:;; im ki,,'t~:r~i'! q1..~nHi.~ikw~ fo:r d!:.!t~li::i,) 0nJ1 1h~ n,~gnitli-l(ii! Kl{ tl~ 
t~fln~ti1~nts Jt@ d~t@~d ~s t!'®i:i.~ val ti@$ ~'t ~\~~:,i-s 2-~t~ vr pt1:s,ill\-® inl~~s. 

ij ,::1 1~"'.rle ~§ in &K~P rru:t1\\ :hen ~fa ne,,_-., iert::iiree. i.yrritol fg.,:~{.<zied ftom btt~Jream, blJt rio v~iue it d~'X',t.-ed ~· tiie 
n..,"® Joo s \f~!u~ ti 1re, elITT'~1i ~©Jlabil(l ~ver £ a1<1um~1 to l:le &ei!'l), 
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VZTR 

\/At 

F~· ~a h{-.fe.<,<el ~uanti5aii:oo rm1de,, th€ :~roAree rrrar ltEi d~cmje<:J fm e~~. m"lpl:;ir.e, im:!k~ting -,,1,Nb'l 'N~\:-e;~t 
~~\~~~~~::s ~,~ ~~roo f~~a~fa\~~ ID ·fil~~ ~urr~~"<'li' qu~r.~ti~~tim ·~fu~ ~iz:~. Cfffu:r~nt ~~dhabi~~t}~ n':'fu'<l~bs- fQr ti~ a~iit1:n1et~c 
~,.o,,..~r ire u~ed -~f'Ri u~t~ ~i:.m-ding li tne !C\.~ij! ;;0,,teiw. Fo,<: ;j~;}>.._i~ ~ zerctree :svrmf.l>.;_1!~, fio,;~ ~Gt;teii 
rnooel:Eii ar:e u~e-d, 'Nhich $'•~ d%-'<8:-"'!cient or'l !ft~ s;t:a'lll!=: ct tt"le ~rrmt ,.-;;a}ac\ei c~ffi~~~ts in the zer-sJ.tre. k.'"'tf~d in 
the p,"¢v\,~tt, b,~pkiit~¢ d~o;:.i4b~. Spedifk:~l!y, th~ fa,¢ ~·,;;,,.-4.~ t(!Ht$i-x1itd ~t~ the: f.;i!Q\.,,<&'%J ~Xi$i~:.o;~. @ l:h¢ -::.:;.w,"¢ii'lt 
':i\,;i,;;,elet c-reff~'i:. 

1Tre ~~"'-,Jmj(;.'\;1-_~) ~iff$Zi DUR ~ (~~e>:ji'.Or ~wlt{;~))~lQ me l)''s:~ei$. ()nl"f. \~~~ff,! [&TI'R: t~f:~fl::i tu: ttre Z:leS(~l~f;:;J .. ~tH (:( ~ ZTR 
:~N!':~'rjJ. Th& eciril.e:~t :&W'l'it<Ol:i DZ--ff{ fa~ ~ hfw~d 1N.~~l ~~. d~~iing Pt-OC~S n &~ t)t)t !roluc.~'4 •ti ill~ 
13\t~,~~rit Thty '*'~ i,:!$-m'i W' $.-,-~,it~h~ lh¢ m~~i:~ @'N- ,bi!: ih~ l)¢;11v1ln$! t~:t fa~ ~\~~dlrwr ti% Tu%{ M:r,?~n~, lh~ 
:t~:i<":1§e~5 of Hie t:.t~ffk..~'ll~ ~re !nffi~Hi~l tt:;, !re OZ. fo;- h~ hi-gill-'!:;~} ~~it:bw1,:t ~ti/ ~l'. o?lJKf 'o/At ~~ ~)s~lbl~ (f:.Q l'.'f'R 
~)d l./Z?N .. ar~ po.·%®!~} n~~t~~, v<'~ :it'llt~!~~ ~h~ atittwt~ti:t;; moot'!:l fur ltIB !~M oomJ dlf:f:w~ntly t;,v11t, a··m-, 
tJtt*:J>)~~~~1~l ftJt .t~lR ~~~ \l?TR ~;it't:'i~(~~}.. 

fQJ ~Cc<:!~ the si~n m~"fm~fim-1:. .~,o~her rorite-J:t moo~) (1.t!e ::li§,n n11:id€f) ~- ll~d and ~p,.iared. Fm &~'¥..!frig the 
r~t~),.~~~~l: ~i~t, &~*¢1' tl~1ltlfo~& n~~1~ {th~ m~1tt~t11@1~ ri:1¢;,'iW) it ~ii-mt. 

fait\~ deo,:tmp..-:i;i;\tlcn ievek~ have !her c1,:::n SFv~~r~~te ~l·itJ~11~tk rn,~iel~. Th~refcfe, thf.:: .ijb<.1>ve d<e~(l'lllr© pn~~;§; 
•i¥iP!i~g to .e.ach ~~~11p::,-sitio11 fa,vs=~ .A& m~l'E! ~~ce ~if~]~.d a~ ti.~ b~gih'slr:;;g of codi~g :s:~~ !:i!plane, 

.Afl:(!:t ih~ :.~tstc-»tr~':® rn,~p, ~ddltb11~/ b%~ ~w~ mc~i'ii,~":i h r~ti~"' th~ ~ix~ur:~t:~' r.i -~ ct'l:t~:t'lk$.lnfa u~.;f! ffii~"' ~!t~~i:l 
rn-3::~:~ ~ignfficad ~Y p;:,~\,f~s~f r~ei\•oo infcrn'leftloo a: the 0000:f..:'"'S·, F~ ceach sigr.ifo::&"'lt o.:;,~ffulsnt, ~rm '!-,bit bi· 
:~%~ tf,ad:~td rnfk~ft1i:l'.r1t ,,;,,;ili.c1~~ at® ®ti.i\:$':l l~ti .. tM u~k:g tM ~i"it."lrtt~foj buifut 

OHf~:r~#: q~n~fs:..a:iion ~t~ >s.~'Sl:t {oo>l: fut :s:,tim ¢,jor :ss.<mp,:;,n~nt} ~'SI• t9>s1:i:¢~d fur :;;.a-.lr. !~vM ct t·t>,1l.mW::,,-, Thiil 
qu~ititer aft'le DC fua..~ is e 1;,1:nm;mT, mfa:t,.~~P guan~i:ie- wih ~ (je~rl i~e e-qt1:aHo t~ ~snfutatimi swp stz~. ttia 
quantls~ti@1 ln.ctfrx ti @ ~igrifr>j in.1~~r run1:o~- ard tl~ q:u~ntt ... ~tic~ recomtn.~tM v~l@ m ~"tait'i-"fil.t ming t~ 
4~/-tY:ii~'W ~-'ll:,itii'.tY 
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lf t~i ,,,;; 0) 
\l z{l: 

~~~ if ( }~i :> {) } 
\l .:-~: ii~:t-~:t)t.;:~~ 

l_l~~~'§ 

';/ "' kf'(),.:QQ; 

!ti tt~ n1Mm- qu~ntis.~t!cti m0<:,_~ ~~i~ SN~. !dy~r 'iiithin t>'llih ~p~iai !il,Yl>ll ti~ Jn ~~tsoc~too quari§l~tit~ ~*~p-ti;w. 
v~k~ {C v,§/t~~} llmt3~ d*~rn& Cl V~k~ ~h'§ tt$~d fr,t SNR §c.e.,1!:.lhiliW . .A ksvi<m Q VilliH~ vAH r~~li:'t fot :f§ tr~!~ 
a:eci.~;:ifu, ro~s,~c,::1ion. 

it ,§ t»~~flkiM'l't i~ i~ ~ ~\1~t'i ~)~'fo~l k~/~"f A ~ &4'ii<t1 k1 ail! H~-1~ rn~bf.<f:~f :%Mlh1l i~y®':5. SNR ~~~l,~bili~y may ~ 
t,:::it1li%~~.:1: {.Jll '!k-~$t, 1;-:.~M.1ltttt~ in th¢ h{lh~f itii..i1t1h~ri,;;J ~:.J,~ti~I kt/~~~ kl !ht t~i'1¢ ,,,,,'fj;,y ~~. ~ d~'"~ ih ~h¢ ~r~t0:! 
!,lf~r ~h~i: :t:t~'lnt®'lt fln,t ati~~i.; in .. Thtm., w~ t:~m rn~. tir .~ll th~, c11~tnd@1h, ,v!lit~ firu.t ~i1:~ ~n a parti:{:;IJi~ ~pat~i 
ii,w!:'<r il!1 h.~\>-&'!Q ~ fk~t~i!.fl~)r1di~ !5!:'<q.~~'ft;~ ei Cl \frib~~, {c~li it .ill t) S!:'<q~"'rt.:'::~}. 'Tl'® t~ $~¥$'\~Fitll:~ i!3. rrn~d~ llJ~ (iJ n\,.~ 
q\ias,tis$lf~; vak.i~ fm .zii SNR la)~rs in th~ '1>!1-il:1mr lgy~r 1l'$ c..~ffi~~ntfirst ,.wiEi,;;,s in plus th~ quantis,1<,ifo~ ,.,a!ue;, ITT 
WI 8NR I~}~~ in .l§U h~;lh~ ~Jt~I ~)'~TI .. 'T~ cttt,~· ::G !'turn ibW~t ttl %@i1~t fK!rtll:~rn;j ~µ~tlo'il \a'.f~li and lf:tlffl kW,~'f 

k1 h@~t mirr:i~"f~d ;t;NR I~~'@!~ wilhb ~'<td1. ~);'l!t\il lai~C 

Ld 1t'*--e, ~.:®ntki .. ~~jl)f\ v~it~ ti th~ Hh Z}~fazj ~~)tf. m-w 1ht }th BNR ,~/tf p~ ti~-,;;,1t,J hy (~9/i, Ai~Z~r,1¢ '<'i't: hJ\i(: H~ 
f,;::.(~,.,~,mg ,.;,{'.'~l"':wb:: 

Sp~~fa1 
t.:~l)~~f 

SNR L%>'er 
Q 1 2 

fJ{fA~1~ t:hJJ:.1} (~l\~J 
i~~,t~l)} :Qft~ }) ()f{~.~.J 

{;f2~.°'l ()f2~ -1') CJfle.2J 

A-s ilt ttw ,~mtl~ ;qu~nhtafaJn tas~ °''"~ ',-,,oow @;~ to hat•~ ~ 1Jnlf.t1tti~ qiiru'ltk':;'jf l'tli .i§ l~~r~-. !)u~ to ttw tmtfl¢! ~i 
.. ,,. &..+}<- ',.1,, l··~~ , ~- 'f · ,"-" :, ,-. ~·.l,-.'-'"-·<'--". ~'!.,,di, ·j,t•,.,;. ',,_ ~-,I +,· ~,. ,~. t. • .·>es'l>"' ~ }'•'· ,. ':f.,-._~.P ~"'i~m.,, ,:,,-,e L, ·~a,t~-,,, ~~· ts.ea ,,a .ar,r~:eve ~" . .a"-'*H:k§' ,,~e.!iUK~.1 00·;,':>,,\. if, t.;;,u@f ,i.~) n<'i\~ ~ \.~f,'Ph,:K~h,fhe§.n ..Jflfa""'m 
QU~'1:fa'.,{Sf ~t oocl:i l;s:¥{Sf, V,'{S ~1,SY hlll'l~ fo feV!$~ ~!;~, CJ \/s~~S $¥~~1~ frt,n, ~he bi!?$marn b$ft;'t'~ =~$il$~4'¢li\:Jf!. 
i'hl$ re•A:mQl1, i~ 11~e$~V¥ if t~ ·,o v:ak~~~ \''lsttir:. e~;t1 Q ~¢-~~rt~, ~r~ nq.t ~.,,.t~¥1.t ,t'>Wit::::-*~$ ,:;,f t11,~ M{;}~r ~t i'f Q 
Vafa~ is gr:eaterfhan a Q ~h~.ie 0-.".C1.111if!>..J e0:iier i~ the Q S'Kjl~n(,~, 
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=W ~ a,,':le:fk::ie\1f~ *,1{mt§..~H~11 :ru:faw.s r®V·ff t~~ ~,r~ it)I i!II i~se\.iitc}!JS ~fialm)mt;, !<:'§wrn. ~p~ij@l: .;,·ffiii SNR\ ri{ t il h the 
Tit:$:1 ooj~hitly !irer, ~h~1 the rnt@'l&n1tfa:1>:,""l ··~ fue 8frnlar :b t}~ ~i119hN:11,,'@dfa'iat.~rt ff,,o.~ ~<C'1ib<e{l fil-¥.;-\'~. The 
,;:l/ffse:ri:,;·:t;1,;~, b ~n th#~ thee ~e=ifr\e~ ,;,~ \<'!ili'W::!~ th~f b,i,, ~:::,.d ii~i~~ s=/ ts'\e t;,'fiee:i ~;,-~~-.,)~ fr~'!"ti th~ bi~fr~wi, 'the 
~fir.em~'1t wrn::~s,s is o~scriliHid l:>ek:tN in st~s: 1 arid 2. l th~ro r::as beei a ,ryon.ier;r; quantha1ion index in a 
pn,t'~s~ui $~-zjJility iayer th,w1 ttie ey._{~ritt8~l~n fr.rlex $1'.)~,m~~ ~ refinti:me>~t ct tm p.t~vimis q.wn:i&-.lbo.rt T~~ 
md~ws ~re: her~ ~~tU~{~ r~'r-1§\i\t~l~. Ffr· fff,•~f'l {~i..1Bffid~t1t Jn.d ~e~ht.~Wty h';,w~r 'N!§= h}.1::.,,· { ·t) th~ n~J.\~th:;itkm lt11W<.;,~I 
'-''>Ji.,~~ ·~. i:oefficient <mcurre:d in h:'1& last s:::alabllity baie~ (lmth s.~· ar¥l b.:aiim}, ;2) the spat.al !;ryer h,e 
~,~ITTi::;knt f~t ~,o~~ in {~o·d lh~i~ '•,l~?Jh Q &~~i,.i:.~~:(;;t:: k ~~~~); {3} tht @m:n:mt O \'~ht~ ~nzj th~ µr@,+a,,,.;$ Q v~,~~ ~n 
u~ Q Se,1u1:tsee, ~n:d {4)th:e reflt1,"1er,t N ~4y)& 'l.htt ~e:.,fa::iu~ Q Val~, 

Tm; !lj~ar;t:c'·safoxi ink'"\<">;;;J;l v,,hk:h w:a~ incl\;:,x~d in fhg prnviou~ ~)""':f is t~ oo p~'<'tltiof.:oo !nb d~joinf ink"::'\>s1l:s, Toge 
rnJ,r'it~r 1:tt tf¥.::-~e ··r~fa,~,rn~'~f t~~\1~J::;i. l$ t\~\~wk~f.:!tt bi'S.~d ~:..·i~::!J (.~-~ th~ (~ktrr~,nt O Vila# ((41Ji it (}UrC) c::Wf(~ trie 
prei~~ t) \/a.kJ£;· {~¢~ it pre~t~\ f~>Jte U\.~i J)t~t~fJ rn~'1( h~~\~~- ~~-n re~~"::i i~ rnentiooai ijb.)\?iff. teffif}.l nT t~ the 
rllJIY:it~r ~f f~f"l"'l.~'"\'1t infa,<'">l.ali:ic \',~ ~akulate 

rn =::: ROUi'>JD(1x,i,i~J.i,,~jJi<H 
's\f&rl:." R(l{JN:Df"1}"' ~to\:"1'.{ti!$~lti.N,t kte,g~,r rlt ~, ·1 ¥ 

Wm= 1, t10 mf:'i!''!MTh~t'!t ~ i'Th.~d~d ~nd no v,_~ki~ \1<@ h~v~b~&:: ~'1''ft W it~ em-t~fr1 ·~.t;'<)!~1b@y l~)~'f. ~ :IB::d~ h-~~ m·=~ 
th¢>~ it ~~ 1:;$>$ tss;-, ~ k1 SKH~· M1i'.Xfu. 'llwt, Mtfi·$ :2, :( ~nd 4. m.~cl M<i b.~ J~tli..1tYf\~I f>:x frit t~i::.:~tffi-dt:i.'1::t 

ti~t{) ~~: C~f:HL(p-r'~f,l) + rrs) 
\'St\~~n::-: ()E§L :f~}Ufidt~ ~~~P ~~J th::~ n~~~~~t t~t~:g~~L 

ttH{) t~f~'®%"l'11~ ~ ~Yla~irnum ~Ji~ t'lf th~ 1t\ffif\l'--i~ in the p&1'.it0rt M1C~ pti%':'G.l ®: He p'eNh'Ju~ lty-ef'i c,i-tt'Q ;~ 
~tia:p 5\ \""'"' 3-~~ ~haf p-.;,,.,·{) f~pro!*:nt~ lh~ ma~irnurn r.i?fi cf h~ t1J®'\'i,ll$ in t:'w~ Fm1i'ttit1 ~--s~d lt1 fhiii ~e'iou~ 
1\-'.::~!~tJim~, !~')<tit. 

Using the ~(~!ues t".!'l ~'~ curQ c;;i,k:d~1ed :i1ibr.we .l!!r"f-.<:i ~ si~ d ~u~i!.~to.t1 witqr.~,;:;;I \-,·h¢,ri.1 ~hQ @~ffk~nt ¢<..,~:,,:ff.~ 

=in ih~ l~1=<t ~le!bi~12' ~)'§r, -...,-e fo:<l"l"n wir! rofin., .. ~~)~11: parnli;:wt 

'i'M l)f~·h'>l~~ h,Wi:;;f\; tW&l~~*tk!t.':i ht®\'~ •ffi: §:>~rt:%~<$-;'l in!(:< tr} lm~'Sl§ '.Ntkh ~re !';'If &:re i;.'~N'(J. & CMtt.\..1, The 
=rn$..<di.~! wrn 1~ ~1:e ef !i.h~ valu~s [{), f, ... , m"t} ,,,,,hi,·:Ji ~pr~1enl an iooer int;. th~ p&:1ii~k,rL A !O:t%r mm~r i11de~ 
m~t~'<>"l:ti~ 1!) ~r. inwr .. ~1 in tt~ p.ia11tllit'·tl .~i.,~~~wg !O'Ni::r msi~ttt,1'® s,;~lii,~s::, if th~ p.;rll~h., zj rn~~ up .:;,f.dl:ffw"*~t 
~n int~nl~s {i::.wG and ci...m'.), 1} 'then foe i":<'-'~ size hier.ia1!:. ¢otr%~~d !:o ihe k:.\\'€:!t =n~s, Some ~b,~1atkn of 
:m e:w·Q and c;ur(;.""'-·t int~""',§': s..~~. ~-~ su{ffid~ntkJ ci:w~· ~h~ ~i'l'j'iwl.% 4t.§!nt~~lt1·1 W:~n.ML f./cW:t} $~:ep 2: \~<-e ~ilOW 
tl1~ 1)'J~ Pf~'>l'}O,® ~)~fl{~~~ji;in, ~llt~r~\%1 i~ ot ~;m: Pfrf%':\~ Qf t,¥¥.WQ-t 

The iM~rvafa1 thz ~t1Ul@ injec>:~ by the: reiidua§ ~ r:mppesj to th~ re;,_wn~t'K©tk:n v@ue, Th-e res,::i::tni~0-~ti~n i$ jl~~t 
~h~ mkMI~ r,ninl rsf ti'~ 0twn,-~1 in ·1-!e- ~l£ltil}nt1 b;ll:1 lhe: r~5id:n~f mti~:.1~. That i'i\, 1 P::.-:id':;r.':id ~ §:~ ~i.~rt d' th~ d1ot,•':l:!! 
rn the p:.irmlb,.""l \\'hieh is ~)tte}~.ct by tte r!Bkluil, P-&rtStarrSil!J: is m i~ ot ~1e i'11eri.~L ~'i'Qn i~ the ei;ne~~ing 
~gi, (l:iirs:Jw'riff,;•ffn µrwt ~t~I~litWt i<il'.fi:?S~\ ;:1hcl! / i:?:l. in!#::~; :;;:liv~fi;lti lh~'i th~, i'~t,'>"'l~'~tl(;~ v~w~ b.: 
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Ntie hat ~inct $1ept 'l, 2, and 5 :d~errl entit-el'.;,' oo :hse C V~hi.es ®curd in ttw ,J Seq,u®::-ffii th~y or~ly need to be 
d..~ tji.¢~ in ¢~h ~~.aisShi!=~/ i;~~<:ii>r f:w $\ii.::_li Q S~1U.$n:~ b,,i=ti{J (fi.$-<l iM $$ .nirt~'"!-1 $iX'-'*'~ l,.:i:\,i'ii'ir. 

t. !etfae Q v~i\..~~be (~1 . Q2 ,@ndQ3, 

2. !et tt'iJ: ~mµe ;;;;ooffbier1~ ·ro; b.-e ~u:anli:re-1 be C1 ~Mi• Ct 

3. !et Ctr1 trui CQ2deri.:.'{e tw wrr~tioocln~ Qu@ntlzfd ;r,,~ffii::ie.nfa c.~ r~h:!'i.:.~lS, ·~'<'id 

Q1 ~ :~ :- {~2 =~~ tl-: '{J(~ ·~· 2:, 
e·t ''" ·1/t ;'§nd C:?. '"' lt]. 

t:;,q··1 ~r (;··l/1J:1 ~~ 0 

~~~· ~"'g2m ~ "'· t 
i{ki? ,,,i-s 

pr~t<() ~:: ()·~ :» ;t4 
(:{,t0 " Ct,' "' :8 
rn "' HIXJND{p~".:'<o{>·(;!J,Q} .,., RJ.A.JN0t24 -B) .,., :J 
(~\§'!;} '"C:f2t.{pruwu:n1}"" t;EJL.(Z.4;{/"" f 
pa~@m ~i:,Es :, {tl, B, :Bi 
G1:r1 :.:; G tkurO * 2 
;;('_:<iji •«'1@ 

Ga:f,;> ,,, o {n;;~tjrn~n 
{(:::~2" m·2l 

prn\•O"" ci~~C "6. 
(~tt(J :::: (J)j ~ 2. 
~1~ :», fli1~ .. h\Jftfprg;:"·:..,-:f:}. .. ;.~s}lHt)} ,, fl({:iNO{B~a::-.)} .:.» l 

t.trO "cturm)<,,•Q<tri}"'' Gt!L(8{2}"' 4 
pii·mkri :9!:21,;i~~ " {2, 2, 2 2} 
CQl ·" 0 {w.skfa,~I} 
K>;it '»'.1@ 
t~q2 w 2 (tt~~*Jt~~i} 
1CqJ.:;;;;m 

Q··~ ·~:-: tl.~ {~~~ .~~,. [} 1 :- QO ~~~ t7.~ 
(:~; ~ tJ5 ;;~]tld(~2 .i:: 28, 
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C;zp '" (}1{tl1 "' ! 
iC<r,.,., ·121 
·Cq:~ ;::; (!?ft):~ ~; Q 
?()q1 ~: :(J 

pr@\D ::::01 "' zit 
-i~.wt) * (W '" ~q 
iti •;;c,R()UN:DlJ¥Tu'(l!tt1:i'D) ;;c;f";OIJ~D(f-1 Ari}"' '1 
t:tlf\{ '~ (E.llff.lt1,w(:.t, tn/ "'' CfilL1ti Pl) "' tl ~ 
PJd!km s.it~::.- '"' -\Sf} ('no !ufa~tWi;'1t il~~ffall) 
Ci1"l »• 0 (fe~ii:k~i) 
iC\y "'' 12·1 
C:tf? "'' C1iDWifl "' 0 
it:q~' ;;: {l 

Pi'@\Q "'tHi'O "' Rt 
t:rn-0 ·"'"· t.\:~ "' 27 
in •;c·R("l:'Ui>*O{f)N~,,(1,tuftl) ;c R(}VNtl(!:!'1,::t:tJ ;c 'l 
t,tit<'~ ""' Ct:ll{p,t@~·f.1,ti)~ ;';': t .. :.J2L{$'h 3} " 2-7 
psrtnt1n Sil·~ m 127~~ i:J~ 17} 
<>t1"" J H1t~-iklt.~J 
iC.q· "' 'J;fl 
{)tl~°: ;:;:~ t12i~)U::i] ~ t 
L'<F·:':'= ~) 

t)t " Jl , {):J ;';'; f\ {)1 ;';'; :/. 
c·i .~ t'.16, ~wd c2 :':': 5, 

C:.qJ ,,• •G1i01 ,, 3 
iGq· ,, ·10B 
t}~C: ...... ~i<..1 ~ __..._ (~ 
~(;:q~ ~ {) 

pr~,(:) "' (U '" (H 
t\ff(:i "" (}2 ;';'; 9 
ill •,,, i~()LlrH.{f,t~;&<t:,s,,,UJ~(J) '" f..:,jl)N:iJ{:'.i'b·$J «• ;} 

1:,,ir,;J :, CE:1Vt:J*·,a;w0-,-m1 ,,, CELf'.3 H<H ·" ·11 
pJttikm sit~~· ,:':' ,:n, H\ 'lC} 
{~-~r1 :;:.;:: 2 (i··~$;~~dt~~i) 

iCq' * H8 
C{t2"" f2N'.>LK'l "' o 
:~tt,ql ~ {1 
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§>n,,v() ""' nm::i. ;;. 11 
(tt.~'0 '" Ci:J .~. i 
s·i~ » R'OUND{pi#'.!{},-i;:w=Cij ,, RfAJNOf1 f,-.?J ,,, e. 
t:B,'i'.} ::::•C:EL{~i!BVL.li'rn},::o DE:!LfrLB) "' 1.;, 
P.i:':!:1l~fa:ri ~i:rns ,,, ft 2, 2, :\ :t ~J if •,m\1e: ~:cp_m .. in fov,1;1! "'~Hh ~fa~f '.1 "I 
t~·~:iHk~1 t~itt~:-Z ~: {2~ 2-: 2, 2( i c tJ H :v~~~t~: ~t~~~=tt: in :0-'~ii~hJ~iitt ~iz~: ·-§{) 

Gq·1 ::::, O {ri;:'$:%-dtJ~I:} 
rr:-~~t i»H4 
Ca2 ~ C,iitwt.~ ~· 2 
it>:12: ,-;:4 

01 ·"'· ft. (l2"' Htt t1<§ •»· 4. 
{;t ~ t1s ~.t~nd~:::z .x: 5. 

G;,:i·i * GH:i:n ,,, t 
ic~~ 1 ,,, 12'~ 
(~~ft ~ (}:;;~rtr-§ :~.:: f..1: 

i{::.~12 ,»(J 

p~v();;; 01 '" tn 
O,t{) "'' C.)2 a, Hl2" 
Fl" R:t'K..1Nt1'(p!>l:.io,.,:t'.;!,t,rnt}}" H•tUNO({'lt·H'.iZ;"' 
o.tO eeCl:l.fpmvOH'iH~ CHL.MH1} ~ :m 
piit:lt~J,r1 ~~iltt'$ ~:.: ft11} {n~~ ~#~~l~~n~~nt ot~~~~~i~) 
CQ1 » 0 {not tJ:~d) · · 

~Ctj t "'' ·1 :n 
Cq2 ,,, (~~i'~,•1J1•Q m (:} {n~ tt'~•:xi} 
rt--:·~2- ::::)(1 

tH~yqtj '°" (ct~C.l :;; Si 
.:.:~tQ :c Qi] "' 4 
rn::::: H~JND{pi~wQ,-;:;~rnQ} "R.Dt!ND{3t -4) :» 2Q 
~~~~i--t) ;~ t:k'ti~~(f~N~:...-:(:1:•;..f'flJ .~. :<:t~ ~L(~ i. ~. ~~(~} -~· ~ 

pa'1Hfo1 slies .,,. Hi 4, 4, 4, 4:, 4, 4, ,t 4, ,{. 4, 4, 4, ( 4, <t, 4, 4, 4, 4) 
c~ 'l "' :] ft\\.t}>\k®I J 
i{Xjl :::c121 
Gq:2 ,,, C:Zit\ll"Q ,,, ·1 

~t i'$ h~~TAA{~t t,!.- ~-:~::.,\,',; th~t ~"l:;off:'i-;,{~t~".~ 's'~tfa'Ji, fi-r~t ~ll}.._~ i'n $lffe:r¢.~,it ::ipsl~)i;}il l.::i)~f:, m~"{ ~~ ~.ilre:re,nt P,~'+··Q i:::in,;.;l ;;:u,··Q· 
'<'~!u~-t: n112y &fil l'$sl~-aH:f b-~h'.~ ~~n~~~ fRlfn · cti~~'~t H~ts. That is, t1~y niv~ differe.,.-qt cor:resp;1ndhg Q 
s~~Th-''i'lt-~t. 
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~i th~ i,t,;J!t h~it~ Y~i~w 0. ·w~t'@ 'h' i~ :t~e }fr';a%,~t ~~tfi;Jflf tnrM m~~s 
tex:ture_m~tJ~y~r-~idth ~nd h i~ 1tie 8flt~!ie'$~ il'it'eger that mw:ei 
:tex4tt~_it:.~~U~t~t:.J~~19ht $h1H#S t,µ Je:;i:.~it19 t,,f: ~§t;ii~i ,,'<',;he:!~t t,~k'.s':e:tk£j, '!l\¢,;,,.~~-;."'-~ .t.~1,;>it.~~ :::s)':t1l;:.,:tfai ;$l 
a lower sL=&b<arid ar-~ u~'l;.!d P detenrliine i;,kieth4:r d$00:iiln0: is !Waded a:: hio""'ier saf;i>~mis. 1~ >lliff~mn~ ls s'W'N 
~t ~o.rne ~·t::;:-t~ nOOe$ ,t:¢U'e$.f:>~~"d ~::. ~· :µl>:ei k:iti~io.~ otitskfu: ttl:t $f~pe. b{.~ndary a1d oo blls ~-e tri be 
de<:.~i fe?:1th¢t~ oµ(J~)!:w~. Rt:);:".lt !,n>.er i!§) ~if!'fin~ ~s te P'=",,~;t lrt'f,f.l ~c :;;.qbti@fy:$, ,~~f 10,y~w ;~ dffo'w.iJ .~~ ti~ 
hlghest il'W-ee AC :stbb:$tds. fcir cle&..--.,snµoslfun !eve! 'i o~, the O\l:Sr:.apped r~ :ayer and ie.a:f lm•'$:r she~ be 
tl~ffi~~ :§~ k~f l@J~L 

1. ,:.\:1fy t''.1:o-:s~ OC ~~ffick,~l~ ~n.k~ fr.m ~h~s oowml::if'f ki ihe G'C /~y~r stmll !m k~\<~--s~d .;smd deoo-d~d :1ru:il DC 
b6~ffidfill'1~s oufu:di:!: l:h!:!: 1f~!:!: t<.'ll.iht!:ar.y mcay too 1tl! tu z~'ft~~ 

2. Pm· th~ itw~nw. t)C pr~i;:fofrn'l in ·~'m DC ia:,;\~r. lt ~ t~~rnt1t::~ t.<t)®flid~i'lt (r'igtw~ 7-:Mj} 1t1 th,~ :prntiktk~1 :l):m!~1t ki 
~~lt~d~ !ht $t'l~p~ bt:·l,.fM'.Wt'j; :~/~ $h~) l~~ W:~tj 1Kl' ·k,',,~~ th~ F~~ittttil') i::mWt<, 

At ~ r.c,<it 11%~1' (lt~~ b':c,1~t :l At;.; b~r-ix~L ~h~, ~':i~t~ kit(.tn,~fa::,,--s i~ ~);~tt)iti~d f-::~· W•-<'i!!tV ti.1:k'i~ t4 cl;,~{Mtr,ln~ ,,,d*th~.~ ;::} 
nr:100 lS i!il1 ·Olit_ :l:!000. . . . 

~ th<>~ ~:,,mht~ i~ ~Hh~f ~~"\')b:\~\Jt),d: {l'.JR) tx v.;ft~i:tJ:l'ln::<ir~_m,nt (VZTR) ~,ct he wur cN!dren r~s of fuis 
t'!(~i~ ¥¢ it.~".,'ii¢tl 'tW,_J;¢t~" {NC;t 

.~t ;my i~~'®- 00,\<s~f~) tti1:1: r~')1 l~v~t ;3H',d tr~ 1~~1 !~tH'- th,e ~~1t:.t ir&::,:rn,~wr.: ~ :f-.>@~1J,i''l'~i kf t\'!':!r}' !"11):{:m, tD 
dE~errnin.e ,,,,J1etrnar ~ n:Orn:'! is :ars cu.U,:..,-u.~. 

~ ·~1~ J~ur clild~n ro~~ ~')ftt'd~ :~d$.: ~1· :ro~i{;~l'j ~~ ~th.®'. fJ3D ~f· ~l() ~t~~dinJ -0r;-~ .. -.::h.~th:~f ltlit· -t1~ ~t~f fa~ 
r.tat~e4. 1$0 M NC ~"$pet,#¥$::>': 
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.. ~~ ~;t~tlt.,.~I ~ tJtMJ ~r~*tW.wf.t•.)l {2TR} w ~·~l~~it~~¢:.::<:;::tn.i~"f'-)tl {VZTf1} ~r0 t'l~ f~--w i'1K:~~ :;::"st tbkt fK~ *~ 
mijft:~;;! )1{1wtA."'.lti~" {NC}. 

lh~ that'@ ifi'~¥tna!k:~"'l tur bs..1:1h ~'*-'~' a~~h~ Wit;,'lM~ d.~'tc°'4iti-;';i ~ &1~ thi~roo ~hat-~ ~tfa¢4i'it ,,.,,~,.,~lM 
!J~tiif.:)tt'ti fa ®tt!iijtfil by tltk.'"t'll'1pt)~it@ lh~ I~t:Dt'loS.tftlt:l~ ~h,1r& ft·{!,~· \1%. ~Jt;:lf~~ ti.~~~<h~•. l'!:.S'~~-~k:t)' J;-;it'R~<''}' i::.t-K1f,<& 
,,;:.:~ih 0 sx 1 ~,w:lirut&,g a: pi.-;>:!!! ~~'1:fl outsk.~ t'J,,.' it1!,l:OO n'1e $f':~/tran!>• shaped o.bjeGt m.<=1 $h~ d~~'"n1pc-sitlon 
i~eJ~re ~r, be ~~nb€d ~$ fcl\o-w~; 

l f-t.'f ~t:.'ti i'~fizmtal fa-1~,- ;;::d!~'C't ail ~,.,~n-intfu".:1;;~d $,~aµ! p.h;eis; t~oetrer ~s ~ sh::;pe ihfoqnat};),'1 far th~ 
hct~ttHaJ k:);__if-~M batid ~!'id ®i!®od ~U 01tl-in1:w:,:~d &~~,e ~,t,;;~~ t~·-,eth<N s:!i-~ the i.lTut~ ~1fa:.umtfo.i<l f.-,:.f ttm 
h@izoot~l high'.-p~~s t:<.~'id, e:o:~~t ff:.lf tl1e :;;ped~l t.;ite ·/i1er~ the rt'umoor cf -ct}r1s1ctdve i's ii orw. 

2. F{tr an i&{a1~d 1 ITT~ hrnt.~J)fsfa1i lin~,. ·tih~·'.:hN ,'-'It an ~\~fl-im.~;,,:ijJ k~tior.; ~, it Jm odi~inooxiW! !e<~tkit\ it$ 
~k#<'i!fi pu&to~th~f v,:ith h~ ~h~j:..~ pi~~l~ lcr th~ i;:}'>'t-plliis b~n-d ,:1f%da O is p.1.t ~t !h'l;! ~rrespon&ng pc~1ion 
b.ge.ihi:ff 's:,,ith foe :sh~e ph,-el;;;, f~ the, high,pa~~ bc~-<'id. 
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:Irr ~i'¢-« rn1s/i>im~ n1M~, tt-M ctiM=~ wsn ~"--""-·~;;i:':,i';:; ~ ~$~~ fm ~t.;tid~cr is:; ~t1t$t;h!!@ pt-::k/dbf$·,'1 br~lt~~"r.1- Th~ f.t~l 
pactet 1~ th~ ime:ag~ ~ader infonn~tion, men ·:he sh$iµe C:Qdn§ ITTf:on-nah:,),."'l (!'Or ~'la!W co:Jing 00111bil1$d 'with ~rror 
~~~i:l~rK,~, ~~t.h ~t.~~h:,~ ~h~J ... ~ f;:ly!# wn! h~ s,:m;::;: p~~~t :il"l;lrfng. wHh lh~ ~,1:!M~_i:;h~~-i;:;l'{~f .... ~l'4fL~.Qdi:.:l:\ §i::~~,,,:~t.f 
by the ~:ke:1.~ for nc: &rid · AC band~ · Eid~ p;M'tet t.t~rt v;.fth t-eitw-e rr1,,tk~ {te\tut~,J11~rt~' ,:;;. 
'OOQDOOX!C00000001 '}tr~ sta~ix.:4ia: {if the packe1 ls :tria· trst m ~Ile iayiSr\ f,;:Howed ~ytt:e r1tmb~ of the nrs~ a~o 
\,~..:.-t f~xh1r~ ~mM:;:;. ·""ri!;,"i-~i Ir< f\1? !i?¥~i.~~ zy_::,..tj.;~f. MtY,P.d 'fi.Ulr~f ~ni-:~ 11.lJ.~;:;.~. ~mi hy t}.~ •n..si· 
h~ad~r-~¥.t>?nsbn_coot\ •;;:.hich is ,optk<MHy f\::.11\'.i-'N~d b:-,• ~.;;oocer inf~~:ilfofa 

Tt~ TU 1k:M. ~'=:d TU k~'l5l rm=;;,kl~ oo~t)k~t~~ r~~~~rit~~ kr 1hf ~~~~ut~ :i.mih. in tht ~~tk~t Thi!5 ~m~~1~W 'l.P{ltM~ 
fa~ ~~i~r~ 'i.mtt ~11b~ -.iithir~ a ~·~ttm;i dbi\W!t Th,;:~-~ ';,.Y,~ oornrn~t~rs !lro d~o;:l,r;d h'l the fon.-dk-r: oot ~mmfL ·" ,:, ... ·;:. -~ " 

Ttw l~'$llng t~f t~ ~xtum mil~ $f.2lt1~- frtW:l D i'1 DC barsd -~ foUtl'\':iitig 1fl@ ~an~ doc-,:;'>t~lrig @Him a$, itr ttw ron-~n-~ 
r~~~..,t c--~~e. In li.C t~~nd. thi:; TU r:-;~•ffr~r ~brl:$ i"fC>,-11 ~{ (> m~'):kriurn ~M'n~ cl bt1:l~"\i..~, in I)l,"':: ()~'ld}. 

Ttw f!~~~r~t;,,:t~11tk\-<i:_:t.U:.~ lii tla$ .,,,;,l!t~ { tn: Irn:lfa:t<o)re th~t ~~ilto,-~,21! t~J~ irift.HflJfion ~ $,~flt ~'1 th& ~!<:@l:, wnj 
>:t~h~\'i:i~, d~p~~'"dit"lg o:''l ~rror ~~-~Hk>tit~ t1!::Wd:~. Th~ inhrirntbti kilbwln-i;i ~h~ h§<¥l~r tW~~nfo~-1 .ood~ r.:,$w.am th~ 
=i"wmfor ink,rn-i,atis:-t1 oori:~ined in the T:exi.u,,~Dbied:L.;ver), . ~, "' . ... ~- -. 

\Nilhh ~d-, p'>ilt:kt{. :s~~rwr~.Ji1~twl:"'rn {~ ZTW: ~;ft\"::--t'f t;od~ b.y ~Hhm~tk RIZ'Xill'l!J} M~ ~tp~,~~d \·dh~'l !~!{l~ 
~"%1t1¢ii:l ®c ~11tii::)tin~ri:.~t .A ~t~@itl¢nt i~ fomii,~t.J ~t t~ ~'\ti i;3f th~ t,~tizntlv *~',dm't $t\~j,i.t\it {~ ~,t t)1 ~ ~r ... ttl:¢' 
:i..mrt., tt1 be ct~1ne(J }1 ~t~ 1ci1t~·:t:,in9/ ~'i:tle~V~{ W~ 1ow1 n..m1bl?f rit ti'IB trmtn the enct tt &i,e !~:1st :;1egrnen~ or ~-{lfr1 ttie 
1~~innk~ ti th~ p~"k~1 ~,)f,t~%td~ £t, 1r.~~t.bt)ki h1r~,,_J.\~tTh~r.t.,,.~1gth, Th!!l s~~11~nt m~im fa d~t>:".lti!!ld ui.ii~ th~ 
Whi..'~htit) @¢>::•:)..~ '"$©-JM}'t.°'\t''i()t\-.~tii~i J, 

To ~~~aure, ~n:,"jt fhl?. Biyrntd i~n~if:ying !l1<?. r~-;:.;)n1;.':h mi:rker fa~. ~mi1i.~. v:::e irnpo~ ~~ ?i.:1lb~d~g o,,nB<trnmt. tiJ< the 
m'tlhrr;~t~ t$~,x,d¢t (/~t)): -;4h~ 1t.~ AP d¢~~}~t ~ht Otl..1C-m.\1J,.".!Gt~1CC>i,.\'1 US ~~;:;, ~H:$) ~:,,t11!; .... i! \,,,~Nli:::, <fotit:zjing 
~w <;~'@vel~t ~kifnt5, lt ~;q:re(;t the ~:::N:e- ti$ tci ~ i-Oiklw~1 b:t ;;-in~, '·1 ··· tilt 

sh~ AD h:a,s fo rn,~~ il!H ~h~ ff::Qd(S!s u~~ lb t~ actapiatiof:: §X~~~ ~~tm,n :sfarting e: n~w tmdure p~e:-i..~t This 
ffi.'?is:µr-e,$< m~t t,t}__~e .ijre, ro d~~~~nc~'$. ~CfO~'$ m-e t~~:tt.:r~ ~k~:~. The wioo~l!% \\,iii ti~ f~$fH ~-o ~wrrwm 
ci~-&lbuti:l:ITT. 

\\t'ren t'l~ TC:L t~ ~r.~tlng ® em'* re:iil!~crt Jn>«"de, ~ b:~ie unii of ~ te~rur~ ~'*~e:t !~ 'l.t-1~ .~,~ijf11 g~nera~d t<:1 
~"'!t(:>...1fr~ tm~ M);t¥'* !Ji:iit In #.~ TC-L ~1't~ r~~iii~~11 t-~~ \":°® ®W:'* fo'l.-i!' W~~~ ~f t~Ml¥~ w,ifil ff~th ~\il~J1 tmi~ it~t:. 
~r.n§,~-~~·l:?" ·,"*'.~tti~·~ ~.]f~~: ~<.$,._~fut.~,~t~\1:· f!ilylt{: 

Jn DC i)'..ltxt ~™ textM·e unit i'$. fJefa"'IOO &s .1: fu1t)!m11i of;!! DC t>:.~rteifm,<-s. fil.~i=t@ tKb'11 the MS!::. Tte ~Lt>-L~it i~ 
clE:fi~d &'$ me rnw d pi:ic,'e!~ b .a e.xkr'ti 1.Jmt 
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§n tl-w trtt~'l~JJh m.~~nning m~xl~ ihtt ,t..C tl:.:,;,;i;m;:;: odt ot>'r®!:,,b Qf fr-~ ~fa~ni ~'l.::n~~~f ,'d,l;'.ln ~n(,,~ilnij Qnt ~~­
Stfl..N.;ti,_;;re, <l£- f-t~fie1 in fltwre \/2 ~J:®. B:lm~k b!odt:§. rnpr~twit p,%";tiblt r@vnt.tl n~'1-i'.tr p-.~slti!;;'in:s .. The totil 
ffitn~r cm ~·:dMe ~!~ is a f4~tl~"l; ut ~ ~m®~ ~~- $rn csf ttle n4~,oet .zit 1~1-el$ k1 he- -.1\$'.'tfa~t rn;tnrn~~tion .. 
Th~ t;1~urn b,~~~t ~~ foirn~ tdn\s\,<i::\!J th~ ~~~nhnti 1.~~tl to ~<1c,,1~ t~ n~:\fitm\t fhis b &1rn< fr::s ~vmi 
c~~watl1tl~1 lr1 Q{.<Gt''l@ cl:fkitrw::y ~11w·Hnnt)!l. 

Tua ~tit.\tril %~ {Wfhe--tl m; fd!i1'>\-:S; 

At pixds ~n h~\~l~ :U ~nd t \«itn..%l a tree. 

fj~1~ew ,26 ~, Te:dure m1j~fm Ure $.~rigl:e_qa~int mooe. 
Afl ~00:ffidenfawith th,e, ;sru-m,; sh~deb-.-,~fo,ng ~nt-o~ :s:a.t.nE>: tg-~tn·~ ooit 
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F~W-Jf.1;: \{2 .JJ - Soo."l~~it trnn1:,~tl~f:l tn ~ w.a~·~~t !11~,r;;mpo:~ in~~. 
Eae~ type .[$f sh:1aderepr<E>'s'ents :;1i s.~h .. ooitt 

In tl1~· su~~"f.'.~·b.)NS!il~nd s~nnir,g t'rn.;"<l."W, th~ AC t~:,d.wr:'$ unit -~s;:~ssts .o,f ·!lhe bit ~iro:atn: ~nwste<l vil~n: 
:&"'lCMli'aj a filit'i.\\ tt 1tibbai'K~ ;t~t'fk.'futl1~ f«.'if,1 al! ffifu~ ~tJbt:~tttt. /h th~ ~i'ti~ W.!i:'ii~!~t dfilCOff91js\fajt'l l~jt:,'1, ~t 
,:sp>;:::dfit:'l:.J in f~'l;l!:,:::O \i~ ~:$. n~, ~l..,l.{;.';t~11il:~ &~ ~1..<'lnn. • ..,·d klikl~ th~ ~~t,~ :,':;l,~-l.mnif-1# i;.,:;(kr ~~<!;'!} \~1 i:::m;sJ!,..~ ihi:::· 
°"~~~"'it$. 

P~asB note fa.;:1.t 1~ ap~~o~ci-,, cloo$ n,:t bre~ the s,,.a--3fa:bi!r~{, .as thB ,an:l&r ~ the, bi:'JE JEnera~~: by the er,i::c[§e~ .~ 
}~"'SW¥~t. P.l'J!><J, n,~!!: fa:Zlt k~ u~ '!.~bt0nd-b:y-iii:L~bbarrl s.~;.mnir:=9 ~::::c~~ th~~ is a s.1:rGfl{I d"-"§:itmd:m:1t:y acro'$S: 
$.Z$p:~~:~hr T~ :dep~~'t.~~v o..1:n~i$:~~ ~· ~ M\•i~ ji pmt ® l:b;;: ~,ri,b~ ~!gn!l~m::t n1:-.~J ~ twefut:r wim the 
~t.~~~ •:JBBff:lc:ialra. 8:elJ~'£e cl thit, \C18ing; :l:I• part Kl:f the iiuba..~ m;e:ar.$ t<J< :Ote p;;3rt cl ·the ~effide,'1TflEi iS1 the 
ii>,,<.·~' $~~bb,,~n4'$ .. 

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2337 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 

' ~ ~,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,:.,.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,~ 

F'igurn 'V2 -,28 -T~rlurn §!:mi~ fl::»· Um b.1m::t_by_J~and m~. 
AH eooftkl~t~ '~•tilt too $il:t'i~ thoo~ bcloii@ u. t~ Siillsru' t:@xlUr~ u~~tt 

(\1>1':x§ 
fh,$ 

f~fl~JL~i~rJ~ 
:~)~,~:-..,~r 
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Tte nK,itli '(\intrz-drer' ex!r.§'>C!~ %i. \'.X:ntr<i 0!k1ff~~~t;:W1 torn i::iq4ect {~ta. lf; iiti~!i 1nB \\l~>.,:,·e/~t (1t~~1Th..~nt 
Oet'-t.m'e( mx.ki!t to d:eo.;"de JI t~~ei rne oo-w:d ot~ the lnn~'lTH,tion. Th~ forgcl. li!e iii ~h:k'""rl by ~ iyst~rn !il:1-er 
~~~~~t -c~ih\,i~{' ~!?}~ $i91:\#i~ ·t~}~ ¢,;;m1i:;,--q~~f.-- :h'l¢..-cltk k~ Qfcl~t ti;'., ~~<lfy ';ii f.>'¢~1tk~ 'l;)f i;l ,Jec,t~,;t,~ ti~~ i:b~#!:.,~cl 
b~· 'iltUd'. 

Tu~ ttit.m.i!"' ~, ·\\i;,~-,,~,~ C~i'fld4''1t D~t,ocl~-f ts ~l'!!t,,i~11t ~qdV~l~nt b th; ~) t!,""\>'.ictt1I.~"'-'· WllhrnJt !tiVc!?~~ b\NY 
app@@.fej ~n Fig~t"® r ~JS. 'tmer~ owr l~ e{,~J!\<a~nt fa: th® {I'li:.~~!®:t ~j}f'S:Ned !n f!gm-~ 7" ... :)K T~ Ct.\'1lJ}t:n1l(.ir' 
~,mi~~~;:,. t!$~ d~i:-:,,;:,,;.m,d tfo~ ~a~"tl :Qt: :m~ ,~i@ml! fr@1-,: 'C'~-n-trnlk,r' ar11.rG-u°41ut ifnjk e·rn T e.,;tt~f~ Ot-i_ii:~,ct 

ll 

.17 18 

lt1:!;: num~ ot tll$~ ~ Jj)W i~ <:oriwxrt~ b~i CfJL{l~xtt/r1;" .. ~~i __ iiwecy:\.1tn,,tik~_"wiWiN ;\lffii ~h~ f!l)rru::ier t}t th~~ in 
{:,:::t*m) i~ c,i:ir-nput~d ~?i CEJL{krk1f(\j::f:j~tJ{l)"'~tJ1di}."lt:,,.ti!1(..t~~wfat) ,,--,+~'N'i t~~>:h$n·u*,i%·::t,J1,wij1\)!'ih~r.~~=='t¥Y. 
t.)Jh~t's·/it, ci:Jbk,;;L'><;:i..<$W1 ~'t:j ~~z..J~~h~ at¢ :i..:!~1 it1$l~~~ ti t1,;.;t.Jli\ .. si1Jtt(ji.w~r,._>"'··icl~r:; ~n\$ 
re>~fJff\;ol~~-,J~J~r..,,he1~"1t \\ihe,,~ CELO r~ ... :nd$< ~") tti~re m~:ijfe."tit /111,.~g, 

\<V\lh t.'~®1d t-::} th~ tb: :~fa:e ti !{ii~! tt{,~' ~K~ li\l~: cd1;~-r,n. ~4t~rt~}:.k1~t,t .. k~ye("~'\4tth '\i rne .. ,~"'-~'idth ~nd 
t~~tiJf~ t:i~OOf :~\~ h~lt}"''it % mt fh~M .'3rn ui~d \'sh...~'l IB:>:.ttrn ~tll~et ~ivcr. :fu'1a,oo=='Dt1' ff 
~e:ttwn~j;i~~~~iai'$r~widh $rnj 1~xtu~_f10Je6Uayw_tsght are not a mµrn/p/$ d t1fo·..:\t'lti!ri a1cfl-1t:...hezjrt \\r.~n 
~..,,-.:J,m,( .. ~b.,~t{)',jJ-~r __ i;::h.;3p~"''°'Ot\ -ok\.;6t,.},'i<:fij, .am ob,~,.)it1i9'd a~ w~~ ins.~~;;m if tiw;·iiln,."<:...:~J~U~Yi.,t:....',,idtM 
~nd tex~e......:ot4~U~yer: ... Ji~lg:ht 
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Tl~ ~1™-wru f)$~itim ot the t:ar~t lii-e in w hititr~~rn §'S t-1:t{nd by ;iiit-u :S!. OO!HJ)) filbhz t1t:fur~ ~t~tlf'IQ tJ d~o~fa-, 
Thi~ '\s.-~:,, :;~ i:.'IN~!~~!:f~ i~ fi:iir:l,:l,j1J~~'~=t~':,l,;,,, __ pn~~r:,l;:;:;;1 Ir, 1·:,:i,~~ l'.~i ~ili~tLJ~)t\J:~N~ ...... ,;::rn~h~ - fk 
text.lr$Jll$_,;t~"1: .... :1~-:ide is ~*'-ed to fitd l~ start point l}f tiitte~"'l1 far ea~h me.. For the. C\."ik·t.'%1 twle generaton, a 
;:;.f~ rl ~~h tl~ b .zt~t¢d ~ ~i~_#ltJ:!J,;:;.-,.,t ~nj 'l*i!,._~l:®:..J'iig:h' ~ ~ h~~kt ti.~id. Tl-~ cb::-c;-i,lin.-g ~~n pi.::~ifon; 
f2~l~ifi&~]}.l'W1~ i•h tilt Cl!fi OOt~k.il!~t{'!tl by ... ... . . . 

}"-~·~ 

prJidf~Jn[iJ "'';£tie ."si:4JJ 
:y:~~ 

,,,}iere t:1E !:lit~tre.am ~i2e m c/aih ti!:€!· fa, ~,:pre:<s&:..<?.>..i by fii'e_&,'t:~tf. This mechani:Sni iY.nates b .d$oo,,.,~ t~ Vi,:r,,-e!et 
e<.;'"1:flffa;;j~nts ·Df too ti!$ ;sit m1y p!m:.-e ir. too l@n!.fuB irnmgB .. 

At fa~t Nt:,~1y),#1thi-~1$tk\"d$:i1Xfo{J k, ~~h¥f kt doot)dit'!S he base la::/l?'f sh~pe. f~- de~odirm tn~ snape oop:mt l}f 
~,(:h li.w~r ir1 th~ ~nht~t1¢tt1ttn~ \~)i~t, tnhJ;dn~tK"'~*hm~t:~_>:iet.~c.~{i ~~ ;:ie:iitimwd lr ttre m~~'l:ttiCl..'<K det:i:ding 
rrmrmer. f~r de~,ding ea~l1 wpe t.<i~"iii:, StJ,oo __ :t§W~ •~· <re~~,dei in ~r~t St.Ji:atU1>-Pt der.<1f€;,,. tht BAB t:~ ¢ 
&{St¥'! ln~d~,wi!'1~J AM ih:>.Wl d~(i~1dir¥J frw 8-41& ti:o:~h ti~:$d ori CA.€ l-s; p.~rf\,'m'T!ed :a~. tie: $.A.$ i:YF*' o:€' St 

It ~. id@'!lk;.a;l t%f ~h1 vrioo na11-&.~~t'il~ th~~ o.."<dln;;i. R.W:!:r ~ th~ ~"1@~ *~q.1i~ for ~~~ ~Y~ in fh~ ~wl::>t:!<;l.~~~ 
75 Sh'.!p~ C¢,:,._1intJ, . 

Tne: SAE, ~z~ i~ z~~)W(,#i;'l.'.i t~k:i,,e de-ri:.xfa~ *~~~ .. ?bJ~ct cl e~h ~t~hmcemeni lif~r. o~"'-&Zt:tn of BAB $..® 
oop.~~s- t<i'l lli@ Z;'©J~tt sit® of ~'<:fu, ~t~!abh§• t~:,<~L Th1 ~miutii,xi~ d Gt/~cfo • .wot clhid~ frlfo :§ «i~~~~~' ff ttlt'.i 
mrrEflt CX<fa,g !a1•Bf !Ei t~ L ,th la~'Bl" (:j:J the blts&~m. the BA,£ ~jze h f:Wtl (:.©j~1 ret-O!lil'ml h OO~it*l@ aE kM}J\<;;1\. 

bat site .;::; 31: 
~- ·-· ····.·. 

Whet,1 d~1&n; a BAS .. pi~~~ fNlm neli;i1bo~dng B,4.5'$ ~i be used w rn~::e l~ th:€ oodext A :1 pl.:it~! wt::!~ hW:tl~r 
~v~~t th~ s-:iirrnr~ &AB fa.. u~ed ~~ di;spi::!.:ei:i ir~ fig,;JJ~ V2 <lL ~n tht:: fiiure, th~ ~~-e .-;.f tht ~'t.ff~fii BAt.li ~l t1l.:': 
chan9$d oo. dsscdbe,rl h Sl.-<bclaus'l:! 7 .1 tU12.1. 
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Fi~t®\e Vil .<t1 "Sti-td(et\~ aAS, A: TOf*J.~!t$Fr",lOfm~Ft 8: TOf'_JlOOO:l[Jt 
C: TO¥· R~HT BORDER D: LEFT ~DER. E: SOTTC\'1 OR RK..JHT BORDER:. - - -· -- -

• lOPJ.EFf .. BORL'l£f{ '-"i<hid:\ ~citifai~~ pk,s+& '!b:,\ti1 -~ 8AB !a:::a&:.~ 11:::, fJw t.¢<t,er-!e.~ M ~h~ ttltrutit BAB an<l 
',\.:t)~sh ~mti~w, <>i 2 ltt)~~ t:4 2 p.t,,:.~/t 

• TOP_ B~'<tDER, wh:k:h U-.~'!~ifti, pi:<:~}; rr,::.::tn t!~ flAB ,:}t~~:,j .i,l[;:0\~ WW t:WHmt ~,48 ~~i 'Nhich t~i~i~fa. ,of 2 
inti ~ th~ ni • .wn~· ,of ~itJitt }'<it¢\$ 

-41 TOP _R:IGHT_BORDER. v,,hich ,;:;.,..,ntslf!:$ ~l:i1e:a. :fr~~1 he B;t.<,:S it.\--:-i:i:~:l ro the u~r,nghl d t:\e currmt BAB -~mt 
,,-,.t!kh ~<>'1Es~b of 2 lin~w cl 2 pt.::~fa 

:,l LEFT BQR:DfJt \':Jlict ~'lti§l!'i~ j:W.<:tlj lf:!Y:n m~ BAE !OC~h.<sd kt ti\~ Ifill tlftht curn~m BAE <MK~ >t41lt!t C'=t.1t1~t~t~ Of 
2 calliinns ci fo:e m . .m1be-r cl Mb....:~:t<"ce- pi:.:~ls. 

~ BOTIOMl_ GR.jRH3MT_E-{}RDER, c;,-,,.Jtd1 tx-~'1t~tm. pix~l:!a tn::.·:n-1 th~ o;{~z:!~d pi~~!s i~ th~ !b"s~~ lay~r ~nd ~-,,,tlkh 
t.Z:t.l~i$W ,il':;: ilne~ in b~~K':"n ~nd right cl the rurr~t E/~!i The m~~f in HD r;i;,f t}~ l\'.l-'N!:;r ~}:1;;:·r /$ repe~teo}t t...'i...~~d 
fur thiii b~ fJ8:0:els \s; Oi.2.!L {2i'*' 1 ,.2j\ fli,lj·l--1 ), afid (2\,-*''l 2.i'*' 1} cif-th& :l3lITT~'it !9}'8'f. 

fz* {'h:.!t';.('ming ~ fh~S d 1en~iar1(~rr,.em !~}':er~fa~~ clie--,:t SM l)-'P~ ;;:_:<f Si is cleteffnini,d it1 ~''*-'K~ 5:(J~~:,Jype 
OOt'lt"l,,%~ m~ f<,-:,'!;j ~\\.is 6t BAB 1),t~ Of 8 ihat ~~ tr.-~'®1lbl'Ml BAB at-ti ~(t~p'.iG!'i:a! BAB. Ttwttihtii'isll BAB tit°ld 
~K~·~titht1~! 8AS ~f t~l ~-~~~ .)t k~lk::.-,,v, 

tr~r~~mPnal BAS - \\i'hi:;n tl.1;:: ~-.,ut SAR r:~i ni::, ESD ~nd th~-:e e~~~$ nc $V,~pping pi:,;~l f:n;in'l \V~,·--e:~t 
d~et<;<.<~r,t>ti:{i.~\>\ :!-~~ t~N~t &V&~ m t-~i*:<~mli"k"".-'$ ~~ ~·~ti't.O'.i:i:l:i fil:,,\fil. f<)':.t' ,1~>Yxiii<::9 ~'fu~~it0t~-;c:t~ §,1/:,£\ ':':'~/ 1~\~ ··-,n;,n tfu:k~ 

of t1e SAS -~re d~~o bl SA.C. A{,Jl and alL255. EA$ ar~ ~!sti inct.~"ded rn fh>.<s $U,,t;i,Jt-'f1e, Sinc-e ali_O or 
~H ... /55 e:lAii t'li&$ {'IS} ES[)Cf T5D, tM BAfa (;~f:: oo t'\:iC(lf~tn.lfootH:.iy oocoolmJ ~'\ly BU:.~at:.i_ ty1'.-!tt-, 

e.xcep~ona SAS: ~\<'hen U'le inp..1 BAB h.$ E:SD o W'hen there !;')~f ,;or:rE $NE!ppiPQ pl*~~ fa:>,~ 'Na\eiet 
.;kG"-,mi-~~'ilbn, I.he input DA!} :m ~ei.~·mfr,~d .ii-~ e-xc~tia:m:l @AB. Fm: cltit~~.:lh@ ~~:...:.~pkmi&'l BAD, dl ~1th~pi;,;~k~ in 
~~ 8A8 a~i:!:eoo~ by RAC 
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ff su:.:ab: .• }Ypeis ·:;)' ftranliiilkmal SAS) ttte S!..~n ,;irdet sho11d ~ ~termi~ :tmtoreq:i~i:lrrntng l:lAC. The de:i:Slic.:n 
methi::~i ~ $lil1i~f t\} thi'i n,ffih~w. i~ itw.: ~t.*bd~\ltil:'=' 754.1 'l e:~~~pt !}~1t ft u~ (-gh:'! @n,~i tio'l\.~r:: twiQh~X-:i!lr,o r,~x'l'i~ 
!n~fu~cl cf left md !rp~r n>fJghlmtinJ pii,cl£, The bx1ttxn m'cl ri{iht lx.1:r~rn cl lh?t -cd~:e<l Nod cl lhe ww~ lay~r 
~re ~.:d.-e~~ ·dab w. nm:gh~~~rf.:il ~,ix,~I~ l~e ng:1.1riss· \>':2:. ·· :J:. ff -~""l ~d~nd:i:::d b-~r-:i~r i~ -:<i..,1;~<:.k: VO?, \h~ pch<.~~ ·0.~M~~ 

ct ~1~, ~t1~r~ l~~~r .~~ ~t ~o ~'f'::J at !it~ 1tf~· ~=ut~ifil~~ r,.5~~L ~1"1: . 

• • D 

~-d~C{l:!$:1g ('(f ir~11;'oitim$! SA.Si is alm{i$t ~came- "vlfu the s::.a!able ma~ deoo&,g d k<.nQti~·1.ai EAB for p..;'>JOP in 
th~ ~t©t:it:~Jte t-5A e,:<cep1 th~1 tn~, o:.mi:...--<fa·19 orctw tf i;:foel:$ -lii:':R'<-~ thit §f~1iKbrn.t.~ 5AJ~ fi;)i :M@ ie:~k~re t~::.ij~t$. i:i> 
&irerent frnrn be rn~thlX.i ti thesub-~li:.:iltie 7.5A-.i .. 

/\,~ ~x:.imp~ of ~@di!'@ c:i,for ~f trllri~Ifun,.~ BAB \'!:ii:fa ~i;;w J6 x ·rn (blll\.,.i.W:"""'"Hf is }hc,",q-). ~ Fcy,W•'.>i \(2. in ~h~ 
figure. lhe "R'',, -lnt.k..a1€ th!$ tii,><el$ ooi:i,.~d fyl},'°11 o~'\ii:.::aiE.1l pi~~$ ii1 the: r.~f.e~n{:e la/er, Apa:1 from that the .a~h.ial 
~t:tng $. b.~s~ ori ~he Si:CM ir,t:e;rleaving (Sn i:nethml .;as. :in .ti:Je $Ubc:ia:l.!$-E T:6.41Ct Th.e Pl!1i.:!ry ~uHh"neit;: 
,~x<>,:h:'.ll.1 ~rid :hf"c 1.,~~,:;, 0:f ,~•rsn~"'xt \<$iiw,.;;; fi'!':' :,i.~-/frit11»?fa-:> 1""~;,·,dk,<J ~r""' h~ <.::~i • .-~"s""· ::i.<.:: foc:,,~of ti~ '-"''J~!,,w;;;:,.~ 7 ;::; 4 tJ 
.awd 75'4J4, 11:Sp-M.iivi!~•. 
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lb:;';' ~>!{~}~(~1~ SAtl <~)dins kK~\.ss.-:/e:;:, h~-xs ~~~p~, Fk'.$1 he 1:.:-i:~kx.:il!:t~d l}J,Jlm, h<eitk:~ly erih@~~d t:);~-;.~pt1:i::mm 5.AH 
'<'$i~h $~ Mt-t __ ~i.re.i2 ¥ b~tl __ }H~} in tht, b~lf---::'1iQhf,r reW:ttil0::~ k~~~~ ~ {;.{l,"re-,,t Then the ~,;;,:r,%'pt~,':\:,"'l,;1! 8A8 m the 
ct~$::\~".tt =\;.'lfM. !~ tf;Xm ~~.~d :s}n ~ ®At\,:;;,~~ ~1~l-fo~~r ~~,ok~i(jf) i;,iylllt. Vitiut~ \<':~ - 1o::l iliH~t~\~l~·~ th~ d~h'X:Jding 
'$.re:r;~ fr;r ~:>o:K:er~"k~1*'1 BAJl..~. 

I~trih~1-\~:h1~I~~hi:~1l~~: 
:n,) .. ~ ... :.~::1~~d:~~:,~:.-: .J.:l/:\JJ:: .. ;:~: 

\,Vt'i@ ~c.t-~ln@ ~ ·~'t1'tw-ally il:in~1~r~w, BAB-., p~~~l~ ~1:tn) fi!el@i!Ktin,9 B.Afiii, in m~ tWsil~ t~SiJl(~Uw~ IJ}'~f t~n !Je 11~::l 

io r:take b'P ~ :ennt.e~t. A 1 µxei vA&:: botdet ~ ~h:e ,:urr~rm EABi,,t is usej .as. aepcloo in FilJura \/2 -· st 
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·t. T (}~\J.~FtJ:!ORt)ffiR, •A.f:ii!':ih ~:~t::ilt'% pl;.;:~!$ frm-;:1 tti{o ~.AJ1;,j k~;;~:~~d kl~ 'i.~;:,p~:t-k'::'ffl <i ~hi§, -t:{~ft~nt gt,,~1,\~ ,~1'<~ 
\•,tbti\ z::,::inti~~$ t pit.(t:i 

:1. T()P _BOR.1E:f{~ )~!ttir~t; cort~in~ ~~e~s t~orn ~he B.;.\B--:/~ iOCa'ieri .a:ooi~e· ·h~ eurre: .. 1!. E~Aa~~:~ ~~i~ v\!t~~h oonsi~~5. af 1 
!it~'$ (.i} tim t)Jit*-)~:F ct- bat) _ _;~lat/2 PIX~!$ 

3. TOP RK~HT tKsRD~R, ,d·~~h ~"':.i,.~~i~t ~/~;~=~ fr,,.m1 ih~ BAll,,.i k-i~~h~(~ t~ tttO:lS t4?P~t--d~~t {;f 1h~ -~~t~~ tl1.\tk~ 
~rn~ ;:N,:h (~,i11$1~~~ d ,1 pti;el~ . . 

4. LEFT _BORDER:, '#hlch cmfains pfo:g; frcn, 1h~ &~81,:, h:teat?.,;::i tn the- ~ of the c-ua:Ent BAB,.,< and ,,_.,,,t,ich 
¢'t},'it~'$:ti.t (if 1 t~t<Mr~1i ct ~h~ liiJml>er ~f btl~'.w:$\te #,:,~ks 

5. ij.()JTQM.Ji.lOROf:B. v,h*'.~~ ~oo~ain~ pi:>::~ f:r-:~rn 1h~ oo!w~t~ ~i.:>::~ in the: l~wR':r 1~:'.i-~ ~rid \•ihi¢>1 ~\~"'~i,.sw. ·i:;if 1 
fo,~.s,s in oot:orn of (bah_ s~,'2,1>2} ~ht~s The ph,.-els at PLH in ih"~ border ara fi!:~d !:~yd fr:ie pi);.-els at ~i, j} in b,-,,,g 
i~}~r. 

6. ~l:;;)Ht' S{~t)fJ\. ~,,hkh t.tY.,t~int ~ix$'$ ffi'.Jt~ th~ -tdk:(~~t.-rni i.:ib::t~ iri ~ht k}~-;;;~r \~~\~ ,R\,.i ~,,+iki':\ tr)Jl,~i~t$ ;:jJ 1 
~4lm1ri'~<t ~i~ Th'l.l~N:<r ;f ~b~siz~ ~i~~~- niif:li:o:,~l at (Ji,,n' i~ it\i:s t-~rrler ii fHl~d b}; p.i:~~l ~t UJ) fr~ io~.<ei /ii;)'N: 
At"rl tm ph:~l :<1t (Z~ 1 ,, J} 1:!1 t!i~ lx..mJ~r is ~fo.'<d bJ ()J} tc·m !i:_1',t'~t t~y~r ff !~ pit~l ~ (lj-1 J §:;-, lfl,,-;,,~r !~y~-r Is. not 
~H), d'h~'Nm:.e §I ffi fl~i by fW;' k{J~ OR: ~ P~tl ~}~ OJ ~nd pi:,,ei ~~J (i+l D ·~ f:~ bw~ (,$:yer 

By l$~!1g a-bit$ (;:Bf~fo:;;:h,. a pk~l !$ amihm~fo ci~ux!OO a~ in GAE. HHi" ~~~!~;~~:$ §ht i;;\:<;{:;,i,"?tk;n~l 5.AB l..W1X-<Uin9 ·Of 

~h~p~ ©bj~cl ;ilru. d~-stti~cl ki Hgt:oo \/2-'lo{Wt (b) ~{lQ fig.Jr:~ Vl-3}(~}, {bL lht ~'1~d$ ~i"~ toib.J!~OO ~§ bMo\</. 
And R)l' e...~11 tm1i)Bxf. lh~ p:ml:::.1mllty t~hle, $Ro"\}t.IT!\}.::"-'k:..Jlmb:J[l. ~,t.""J;.;,.:;.~~-"'"'i.-,..n...f!f<~-;..~1.;L ,-.0_.~':'>\__.o,c!rU::w.Mtf}., 
and "$l<:\"~ti\}:~f~'\"Prz:;{:.di] M~· ~tfilei:.i, 1\~~P~~fo,!:f•:i.r 

;.\he\ nct-:e- tn:st ~ti 1tie p,-.::~b~bilitr t~~s in the 1~~11dl::< ¢v~ ti:'~ 1::·;:rGbJJbHt~1 zi ?.B:''l'..)~ ,nw~ ot,~n t:>-".!t~~xts ThB, 
prc<t~mty t-:ib,~s ar~ nonn;,iliz~d ti;} \dlh~n r~i~ Ju, 65E0B] ™re ~ ihr-ee spe<:!al -t:~$$, 

i: 1) Pn::,b~tiMV .of ~1i und~Y c~rt~1 t't.."t,l~,d i~ 2.-~ro. lhh means 1ha't u::ider that corlext it Is: cenain tnal the ixxied 
v.a:kre ,~"Xi ~n ody ti-.'-.i ~. 

(2) Prot::ab.:U} 0°f ~n} tm~~ >l:;~fiain c.:mt~:d IB Q163tl. Hi$ R1"'*3/'i'!i- that 1.,ntler thE:t <:.::c:;nt-E!·:,,\ ti: is ~fi:zj1. th~t i~ 
ct.~tl Vi:tll®: tflf'i tl!'iiV lM, .:re tti'.. 
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"\in~k 
lii.'t'.~h 

[b;1xftig 

l'Vb:h 
1\·'tl!lrn1 

11".li..·uJ.k~ 

i\i.'4t 
.Uitl 

!4.:1!:illl)'" 

\l:acrrab':e tm-qth ~odlna takes the cod~ dala ~rid &cui:~s elthel" htk.~ p..,'1nf ~"allortdafa or tu::-di! ~nf n101krn 
data. Nooe pobt ~:aiil:\n mta /s i::hm:tit-!-:i by ax,!, d,.i>\ and ro~ pairu: miltion data is ::ien~e>tl by ~~'"',. 1%, wt,-ere n \s. 
ttm, s1o:id~ p~iMI m$'.<-: {,~"" l\ .. ,,, l<.i!-1}. M~:.<:t ~M1..:::-r rn~h ~p-om~-try d~~ctk'<~ r;,r· mi::,s,;h rn:i-1lo:;,n ~po4n9 •k: ;awiioi;i,tl .. 
Mt"$h goometq ~,-dhg r,001iute:1 the ocu::re pi:i:int hx:-~~n~ ~'Orn the l,:lC,,ltiQn d.iib ae-:1 res::-0m.ctrud:$c a tricNngul~r 
rt'>f,<t;*" tro;.m t~ ~(l,® p,._;:i:rit ~,:i,i;ih~.- r,,,~:;:~ ,rn:<:<{'(l-f'.i ·.:ltoo,ji~ ~~,r,z~~,,.:::; tt,~ n~i'I=«: p<:<m~ m::m~""1 '>'J;:r;/l(:,~"$ trnm th~ 
ffl:DW.!1 d~ and ~pl~ iht:!5~ mG:fo:."1:fi 1;~-,;:J~:..'«"S: k, lh~ ~ point. ,;:;,f 'lf,~ J-.1ffil"~'io.ll m~h fo :r~;;_,~ns,irnct tt~ -cunTh'"l~ 
itlli:sh. · · , 

't'he: ~~t~1$l:f!J~:!e:d it.~~h i~ -~{}f~'-t §l th~ m~b :;::fat~ mew~*Y. ~) th;.~t it n~;t b~ !l..1$.e-d li/ tr~ n,;;ifa:.w1 ~:>xin; 
i::too~s:~ for U"'® r)~:.:t lti~s.h. !\%ih data t"i:lt'\$1M~ of tioo~ :i,drt !tit.s.atioi\~ (x:,.. h,i ahtl lhtt'lg!~~ t"" .,,.,_.~~~ tt~ .~ h'w 
lit<'!r.~I~ incl~:.: {m "' 0, , , . , M- ·1} ~~i ~@.{ih tth}f:©~' t. ~~~t~/~$ ~ triµlt! .,,·;;o, J k''" '.,\,h~h tt-t~w~i th~ imik$~ ;)f -~ r~;1t 
ixim:$ ~h~:t frirm ~t"ll:.! ih,~ 'f~r~Jt~ i;./f th~t ti\~ngie 

A t"l'\t~h ®J~ti ~niii~~ cl.~ ~~~=t~i::~ ~f m~~h t:'<bN,tt p@N;!~'- Th~ 1i,Jr1tn~ t~ t>f ~h~ i1,~ih ~")j~(t ~twi:t ~iii 
~,,,_. '-·· .. , .. ·ii- -1,' . . t~·' ...... ·'~"''~ ~: 'j , ., , . ,.,;;::, ',:~-' '»'~'''! . ,, ' ........ --~ . ' ., -~ . ,.,:' .. "~-. ,. '~ --~ >f: .. ,, '' "'-''1 ... l:"'~en1~1:i~$ ,.,<::,,}t,~,,~ ~;~ ·,}~~~ ,i,~, ,,l}:~O,,\\~ ;;p-1'.e1.>1,~$ ~,~~ 11,_h.""' ~m~'-'>' l,:'! .,.~ t}e,)' 1./)'H~J,K-, n~::%\ l~ ~,kt\,~ ~,i~~1 ~ 

~ nm!Jt:i::-.,, of ~h-e pre\,10.q.~ n1e~,ti ip 'l;Ml;' Q"{.lf:Rf::1 me.Rt, m ~ $f::tll,~-~~~- of n1e~,hei. r-t~ti:r the' cte-:.,-m.ilng of rnr,$l1 
~0t"!:1~1ry it i::l:~$<:~tll~tt l~:f.:, th~ rlt-t~i:itiin'tl d n"M!s.,h rs1<.~1~n ii -t~i~-i~~ .. t fn !:hi~ r-~''t t,'1 l~Ot[C. t-44~!\ -~ t'..1ix~t 
b-;:I~<.1 tt.)<.irdin~te *i~'$:\~n !$ :$..'*tl.im~d, wt~,~ th~ x, ..... ~;ti~ p.:.fr:;:1i 'K} th~ 6i;ht fr@T1 tfa~~ ,:.~-:~in. i.in:.i ~he y,~;dt p,:.in-w 
tk.Wi!'"I ftTu:1i t~ Cf~=!f\. 

~=mi:.:~~ tf® n~fa:li :.?cl) m~;:;it191,H~r n1ti~:$·i ~ ~im:!':ir ;'!: ~rn,1~'orm m~:iis (ir ~1, t)M1:mri~t 11~1~H, tii!'!; s\l~f.fi, ri,:i.ntrrnm ilHllJt~n'~ \Ut, 
th~ t-t"rm.;~dir,t,:'l t~h'i>~~~n no;::&~ rx:iir:;:t:,:;) is not <.~t~ii;~i {§Xp!bH!y .. Oni),' @ t~w, i~;1rnn1i;l:!~~m ~~t~ o:xil'3d for ,Jl'.f.i, ,w1i~btm 

C(tiO<:."§ iitkttt1~~};)(} d@i~teii- !he tthM~1L~1iM i!i!st~JUi*: (~f llui it"l.M,h imWlcmy., Sldl §h~)t it GtH bu t.()f!{~Jl~tt W~iquMy tt 
th~ ~fai:f)d"'"'· T~, rim-sh,}rlm-,,,c,xs~ ,ip,w:ii'fo-:;; wh%:oi:h& i's.,:,i: l6ifaln·w~h ,;~ rn,lfmrn Hff.l:,;,!~Ml~f-
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f!:\,~ ~'\f.'fil~t<M1i- ~re t~~d to l)P~t~ity ~ t~nfri~1'f, 111@h Ttw. tirm f:\<{} mw~rn~t~~,. m: _ _ri,~sh31i::x.1tsjiz¥ Jnrl 
r!f...J"~esh_nJ:d~_\<;ert ~:ecity the nu1t1be.r d t('.<l:le p;}irfj G4 the, meth ln the hC!iw~t ~esp. vetil~! dir®:::!iort ~n 
th~ 1x,;it1~pit ~t fiyt..~ 74t, f\ct~~::;!\_:r1,;:,~~~ .• .J;~~ ~:; ~~#= tt:l' $ ~r~j tiijr\eeli..Jw4~;;;_ 'i.•~,1t l':~ i~~l lti. 4., th~ n~~I fo,t;.} 
parame)Ns, m&lh ioc~ si~ for :and ~'*$tl reici si:m V$!1\ s.pacifr i~ hi:tra:>?:'·~taL r~sp. i>:ertii:ai sze c,f ~·Ch 
t'MWt'i@IB frihaff p.5.~l t't1it8 .. l'rre m~rllng of'thew t,',i~t&.itern i~ nctlc~t~ in Fzjfre 74.2. T~ lTu~ iwrn111ftet\ 
M~i;@l~ •. f,p/&c'.C'Of~. i~m.i~h\;'i'* h·r}v-, ~-~d1 r®::it~nij!e: ~~. swiH:i:1 Ji:'..\l'fl'l M<0 tI~n:;iJ~s. Tht k.ls n1f1M~,,.1~. z-i stJ~li:">tl th~t ~rn 
al!O',\OO are tidkated ln Figt...re 743. The ioJr%$!ft n:de ;©int of a urufum:, :rn6h coincides 'Nith lne o~in d a k::ics! 
~,;,~rs.iln*'l'k: ·~J~lt!fft 

·f • 

f' l-· ·-~=~~=~="""""""' 
!".. 

I 'i . ~"""""""'" 

I 
I 
I 
I '-=~~~~--""L...~~~----' ..... ~~~~-

F~, ~tw ~1:,:~l r:i~mtiiw d i;ii)\,~ fi$.'n~. it1 th~ i't~Sh ,\i \$:de-(:..(,<l!Nt th~rt t~ r:n.im~ ¢ ri;:rle r0in~ th~t ~re on ihe 
botmdary oHhe me:sh i">l\ is &!-cooetl. ~~t~ fh,s:t N tS lm s1--.%:l -of the 11umhet of .ncctesrn the lnt-erkr of 1:he rne.$it, N; 
s:srid ~h-e: iif.:.'<~'!.:i>i:;1 (:Jf' :i'J!.>,:;:,h:';:~ t.:#1 =h~ L-<;>uts,;:li:i:tf, ,t<;\, 
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Nt)'-'"· ~. $C{l~t:ms of ~\i::t~}!1(t~t1' ~mi !nwr\t:,:, n.Q<,>.\t. r;-dn.w ri;ri:r- i:iB~d~l'.-i, wt~r0 \i'ifi .,~~miw th<?;: 0rktn .;)f t:h~ kx1l 
coon .. 1k@te $)'Re.rri ~ flf the t.cp ltft rl the b;:xu~;;Hr;,g ra.tangle $Url{.1undt1g the inifoil rt~ih The )h re~. F 
t;wrclfo~~ of h~ fff~t i,,~.fo :i:,~il:'i, A, . c~1,, Y:::.'1 @ "'-~~Q::;~-:1 <lir~ty, w-h~'t': x., .isrl A .:'lre ~f,~.:iiffod '"'o\t 0 mtl 
.~~\:t'I •':lf ~""°' k,,t,:lil -~>.:<s,:Jdi't'l~N< :;ey,.f<1<r,:"t .. Al~ ih;;, -:::th,;;,ct t'ls,:<l.:, ;~d-:,;f ,~,-.fu·dh,;,l««:' '31-'~ ~,:<'i1~'l<ti..,:1 ~i ,~!:.ldi,'1:$ ·':11 . .J\,;,., t~'f:.f. ,<h;; 

\•:mue tt\ r~sp,. tl1e X·· ~nd t~e;zMrtiir,a~ia, of 1t~ r~vlot!$ly i~11Jed fl:.'J.i:re w:1int Thli.B, tr@ t%'fdh,11tfm of the ln~iM 
rK-x® p,:.<-,o/t j\ ,;;: (J\,;)\} ti cwoo®.d i~ !!t, wh'*t-eas. tht C(.<0nli;1ate$ ot an othfil.· ~1~ pdrits, #., ;;;(x,,fY~}, 
r'/ "" t, , . ,, N . l ~t~ ,:::;b.tfo·,$,::1 i:ry ~tj,:i~-.1:1 :i $to--dw v.;:;t.t-$ t'¢; t>~¢ Pf'{l(,io.-;,titiy ~fo~<:i¢i;i r::'t<d~ ~q._~')'t ¢st:¢roi~#o.$:'. 

The: or®rn{l in ~ ~\'.'Ne!'!re. ¢ de{:~~ci ~~ti(l*1$ !$ $~Jt'..h th~t the- f:)$t f% !i::,'®tk:l:n~ ~-one-ip,...'1:111.t 1\~ ~~:nd~· oo.,ie~,. 
ihl~, ~%»~ ~-~~~;,·fr~ ~h~ fa~t M-,, ki-o:.::...M:i~'i:~, w~ t4"<s..'c<:.:i,,~r fa ~~~ k) t\~i'lf"s1Htld th-~ b;)Utidwy d w~ t'1:*-:th ht 
t1t,:t1nt::t:;tit~ t:~d~ p~k r.J ~(,t.:t~~~ve b:,:::,,Jndiff}' ni)<Je~., .~} w~fi ~~ the fu~,l ~rt.'l !lhe t~~i, ~\<" ·$u:;:11ighl,·line ezlgt: 
~xgrru:t)fu. Th~ n~xt N - t\\ \i-$§.W:~ ln tzw :~tmnt~ -O"f d~tx.~: kx~ti~'.1$ ront~pt.1t:11 ~t: ~1:t~t°k:<l' nw~ pciWihl. It"Mit 
;':lftM ~~t.~~-fr\] M 11t1d-$t, th~ l~~;;itbl'i$ \:-:d bt"J#.i 1¥~ ht.s;.!r1dJf/ ~Jx~ ~'lf>.~i.J!' ntit~i C*iil t.~ t:»"ttit,~tUtj~{ kt ~:itHtk',i1 t<) 
ti~ t:;.-zii?ttm~I ~h..,4;~ ti the t¥:~nJ.;1rr. IN$ i~ i!kr~k~ted y.,W1 ~n t:io:.~in~lt ~'1 f'fQt.Jre '?\44. 

Thi;; m,f,~r, t~ fin-~lt~' dM~ir,,,~ by ~ppl~wg o~'1~rnin~i 0~$,f'l~V trioo,~~A~t:Gn to the ~t cl deiXKJeii rKx1e ~?in~-, 
,-... .• ,_ .• ".,.. ''""'" ., ... ,.,_·>,<-,· ,., .. ,_.·, ..... J ....• ·~·b·•·:; ,, .. ,_~~,-· .. ·~·'· ·,··1 ·.:•. ·i:· "'"' .. &, ... ~-· ··,-.i·'""'" ·:· W,it.t!t sh"<.., !.J{hl<{~n~,, rr.i~~r, l::,..::)~lf,(Klfi /;:; 1,.l';}.ez-:i ~- ~ !X~'i:::si~,~iti:.. ,,~.¢-i>:t,-:;,,i~,r~~ ~tll:}fi::i;!'i.~.ik>.:.~t'I tll ® ::t>!:.':\ .Z~! !">':'K-~ f~,w;,,!:i: f..\ 

t~-:,:nl:-:it)~ th~ !in~ ,s~w-rmn~~ ~~t.,,~~n ~ur:t~~!§i~i\,~· twd-,,'l J)titi~ t)fi ~ri~ hc~1f.)c':l-M) ~ ~(\t-% <'l:,'W= "'~~1~:;:iit\"!. !t:fangl~!§i t'i:tili 

in the i~~t~flt:<l' of ~tl~ tt-~ion .tfu:fin£ld i,t,' th~ brn.1rn:l<:tt\'. Ea::h !h~':lgl~ t, .::: {,i,., ,B, • i:; ) of .;£ cot~"Strainfil--1 [.~~run~)' 
~ ,f <>' • • "i \.,_ •. , • •· ~1·, .. · )s,J,' a 

l:ri:..~n9,1..1k~ikit\ f.1.*W~t~1,~~ ~ifofa.~'$- it!:':.': p{t~~Hy {;~ 1ht: ·(;:itti.}l'f'!d1K:$ .;Jf t.~ ~t~~ p:~A: {j,_'¥1~fr~ it) Ii~ 11\-Zerk,t !;if))' t1{~.~ 

i:-0/~t i\ ,,,,~t,~ fh::i,"'l, ,~l fhr~ veifue.s oft,.. A no,..~ ~.,..._~1 s ,,,is.ih.':e tro,"11 a,-w~ r.ode pcim if~ s~r:azjM !in:e fb:,'\\~'1 

t~~W~!i 'lhM"i fa:/~ ~nm-~1/ 111:~i~i;:: Of ~~:adiy i:,n the (:-Ora.-t~nb; ~(:@,."1:r,~l ~'XJl".l\.:l:i{Y Th~ O~l,fflij\1 l:d~ng:i)~tio:i 
pr:ix:s,;~, ie; i:§9,fne-d a.~ .Mi/ 9l\;lrn\'1.hm 1hat is equ/<;,,-a!ef::~ fa. th; fcd!D\#}rq. 

~- L\tt~nr,u'i:@ ~1v Mmi~ti~tk:<11 of tl-lli W'li~n &'it,~ p(:.iMt1 ~uch tt®t aM ~~ti;JI~ at'~ ~-t1afa1~ i11 tlt~ itc\t®itr oft~ 
polyg·:Jnat ~m::ct:.1ry. ~ tf%Mgthtlm ~Mil Q.ll.1ta1n 2 .N .... At ... ::::- ~far...;:1-~~ 

b !r.mpe:,r;t e-~ch k1~~1r :et;k"'e, ih..~~ by h-;,o opp;._1-..~/t$: 'lri~~r~i~s, «' trn trt:mgW$tio,1 :.:m:t test 1t me ~ge $ ~~f'f 
Do:,i:~1,m;:11y. !f mer~ is :a~ i~t~ri!Jr -edge that i:s S1ot k<c~!Y D~i.1W1?Y. the, ~\•if) OPtt".lSHl hi~ing!i:;s "'A~. f\,. ;-1;,;,, ,ijf\<:l 
'"i'%, p,, Pl" ih~dt)J tH~ ~d~ ~.t~ f~Pl*'t;.'etj ty td~i~~ ,,~p,i, P&., P.<P a,";;i 'V~, p.,, p,,p.,. C{i!l~irn.:1€!: t~1m ~Ii' hit-erl~r 
edi;re-$ ct t'l$ t:i;l:ITTQlJ~tion ~re- bc~lly Df,l~un;.~y. 

An inwri'Q'' <sK:.~, sham;;:§ by tr,,,i 1;:ip;,w.'fu't~ tfrangi~:s <:;r,~, {};, p_.)' arzj '\~, A, Pi'\ is !oc~Uy 0$!~nay lf pl.,~nt P.i,s is 
txJ~~~ the olrctin~kcie d \I~gl:e •,it .• fu,, fh~- Ii pcint Ri i~ in.~R1~ ih-ii> .::k{::i.md~~~ m ~~n~i~ ""'-f'," Pt, it:i.)', ih.~n 'thi;. 
edge, i,i, 001 !~ally D~!;a.rn,,;i'y. !f ~in~ Ar iii ~x~'t'y oo, fae ditXttntin:-fu rJ t:fiql.e ·q:)~, p,~ i,P, tl--ien the ~t~t bek,,•e@ 
p•,">1~H~ A<>. -~nl.i t\ tt d-i~tin:i~d !;::.~~mt:,; t1i!kwn~y ,;:,niy ,t ft4n! ,* ;::.'.if pi::.tnt P,t ~~ me p;:.iim 1;1,1n1Jf~ !ht~ Rttr tMintsJ ;;;,;Hh 
~ rn~imwn ~,~~,rdm<ii~e, w, in ~~:&<e lh~e 1~ tT,:;;,,re mw rn~ ~tit ~,ffr; h~ sam:e rra~imurn i 0 twtdh~w, 1~ p-oinl 
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v,lth ~:e n1a~ir1~~~n }'-~~-oRiimtB: ~T>fW@ th~~ f()int~ An ?x<:1rno!~ Qt.~ mia,th (JM;-~ir~t ~Y ;;:!t}llSCT;'l-med 1:ri;:ini;:ml(l{k'>n (s,t 
m~ m::<de p::wsts cl f:iJure 7-44 i~ ~m~<,,:,t1 in f'iW-lre Y.4£L 

ff,,'l:t~ l').~i~ pt,kit i~ t,f <'li 1'.f'.J iVl~'l CfyJ~t Pl<lt~1 t1~imt:~'1'~1 -~ ki tflfi; ·§~ltJ,~,1t~ of ~,~r:, (~\'%"Ct Pl,m>ffi h~~ :El! :t) 

m,;ikin ~·er::t1.1r (, '"{v:t,,?t\). d~flr~d ftorn k1e~h {}";ij~d Pl~~ k\) hl Byder::x?-difkJ fue~ moikm ',,i~-lPr?i, qr'W:! :~ 

~I~ 19 ~'"'f;;(>fK~m~~ Ihe· ia<:~~lf!:$ ~ r~~ p,,·1~n~ §1 M~~h Otij~( PL~ r::·wn~~i i-'i:f"1. lh~ trl~llQ!i.~~, {(Sr,Q:.'\.1;QY .~- lhe; 
~th,~'*1 f~it\~ins 1h~ $..®11~ lhtrn~htiui 11~~ %"'<fh,~*~- hk::d~, Jxilnt 1""fitltbr1 ~,~t:te1~~ ~r,,"l! t~t:-ndw:.1 &1,~u~ifazj t> ~ 
:;:¥¢;.%:~<i:%',{~ m~hW. L.t .. 1h,t ~<:';i:,"<f~t--W"";,..~'l~ Q:f t'@th fM:i:tkn V~-k-"f ~~ pr~4't%d @it~ ft~ t~qt~tl"ltf1~~ .t)f ~!ftW:cl;r 
~f,{)l},~ rt.WtiM \l~~ru @' 'Ptf:~, [$.~ p:;fr\l$v 

To d~c!),:fu h n·!Ofc,-:,;: 'f~<,;_~f of ~ ~o-:..~ p...:."'ii,"it }\ ihat i;s part tl a ti,;1~!~ t_f "' (,\J~".,f\), '-<~~r~ fu1:: fo,\Q mMi¢.n 
.._,~f:tft* v~<ik:t:''$ i\ ~ni:l ~,, cl tt.i~ ht:d4,t fa, ~-;;d A, hill:>,,'t atrna.zty oo~'"'l d#c,o...~~:L ()"'!e•c~n use me Vflll~s .;)! ~\, .ar~t! 
i\, 1".) f)f00k;t f, ~fid .&:c°'ld ttc@ pmditfu..¥) %~' fo -~ dm.;t<d;;,,cl p:rw:fa::tl'h°"l "'11,~ '-'"*,;::t._'},.-, ttmi:fr~g fmrn Gin inHfa\ §ri&'lgii,,. 

r~ z)f ""'ti~h ~) n~-~ r.';:<,.;.-...:.:te rr1t:i"~~n ;.,1~t~K~~ h~\1-e: t~n ~deo, fue-r:e rnu-s tie ;;i. :eas~ ·~ other ~i~boiha:, 
M~~=~ t,., ih~~ h~"$ {\-',-t) t)l.'i·®~ :m ..,':;.,1M'a~1 ~,,;JH~ t. , Sit1t~ tne mtib:t1 ">\ettcr$ of the h.;,<t n,,,'icleE< faat (~ attl t" ha\~ in 
{:,:::rnrrK~1 h;§'i,1 <'lilr~~d}' t.~,~11 d:"~''.;(;:o:':1~i, t'W,~"'l cmn_lr.t~ tri~e ht::o rno!.bn vs-ck:rs fc ~""t the rnokm 'lEct;"f' of h'1e 
thir:~-j n~ ;~~ t.~f .. TOO ~fu.~~ :p.:r~cic~ \<~ctm- i~~~- ;i:& OO!{~p~~~ t.. .. :~f ~-..~·91~~r~~: ~r- l~>~ ~'x~· -~~~~\i.:.~t~~\ :=~·~~~v·f~ ,~·~~t~r:~ 
M1:1 ih~ tx)f:'i}-»i~nh1 tf' th~ ~'~dk:tkt'i 'l~tit:~ iR~ n)uru~~ to bi!f~¢::is:.el aoc1..mi9, fl$ folt<·w~.: 

H$t~, :J\ "' ~'K,\. ,fj\) dt:!n<:itei. th~ ~it:lion $rtat v-ed:w, Ute rornt'()Mh~ of ~'tiiti ar~ &..~~ fl',Ofli ,.•ar@~e 

length :mdEt, '"'f!is pr.-tu:::~ure is r~i:$!:ecl \vhl le tl'$\>Br$iaj ttie m~!~ atd ri~es of t:,e me:$!\ ~ $l><pls;lne:"l b:elo-,v. 
Vilht~ ':Jii.ifo;g ~II ki::<3R;gie;,'Sc nf lh~ rn..t.sfi. §h.~ m¢hqn s;~~:-f.{t· cl;;d~ -nl' ~;;id; n<:d* ;,;; m«'.)(~~d fi::,rn th* hit~~r~rn nm;: by 
one. Mo.~ trnt ~*} pr~k:~:w~ 4 t~ttd ~, ~l1..~ethe frnt r@tjon vet~i::w. 

·.·~. .... . .... 
k\·~·:: .:::: r~, ~{~· {\.:; 
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~.ti~H~:t":: ·t:h.~ M~~i~~#~l -~>':id ~<~Hf~-,;:~ ~~<r.,~~MM·~: ~ r."'c~~~ ~$~~ m.~i~~ ~~~~;r~ ~~ F°'")..~~:f,~·~ fa). ~ir.$· i.:~i~ir:: ~ ·~~·~.tk~ 

r@rige, eq=t.ht'~nt t:tl the p:rm~es~lng t)f vldet) bkd mo~~n 'R~k'lf$ descrlbed in $Ubd.RJ~ ?Ji>J, 

W~ u~ a b.rw,mfi:iA~,~t tt~J.:~r~~; ·Ki• v.'1'4~' illli ttitt- tr!~n~'t<t. m.d n1.)'!dtt-~ iri ~h~ r~~§h !1i.c!ml~r®,j f<:, 11:nd tti• d~:,;:,1..m, ~h~ 
m~tkm vedorn dclll'ied f~~ rn~'$,,~ k ~) ~'.+ 'l, The· bre.oo'fu-.frs:i tav~Eal i~ tht-ermin@d u6;::iu:ffl:f by th~ 1:c;p,.ci!{\.ll/ and 
gt:tcii'rlt,1i'V 0f an ir."tfa~ti,d:&i tt@ft\. 1li;gt ii, @'it! 0:-oorin{i= oHh~ tf.~~~$ imd ~1:00~$ &M~I tM• ts::c,<t1{,t.11td t-<i'l ~11 Witt~ 
rodEd fA~sh 0~~1 P!~n.e m~ rs..~1~'<-iz: constarn for 'lh~ ·/o.gowing p.rerl\ctvE,,•,xided Mesh Object ~a:'il?..$. The 
L-r~s:l'Js-flf~t b:3\'~'<~l of too i,~\ tdargbs fa; &,fffixi ~~ fd0w~ {~~ Flgurn 7-46 fur ~"1 ifa.J~b'atkm). 

FITT!:t. defhe too .fr1i~iaf triangh .~'S fol!c-w!l .. Def,,.~ too t~ lfflt mooh l'W:t<liB! :rm !ml• f.:i>.-"-d~ n ',\,tth m:lnirrn...~r; x,, + J\. 
a.~~i@i~ t~ tirigirs cl ihe ~';.-,';::ij{ c.oo'"\..iirla-t:;:; ~:,i,~.tl:;?11 ~~ ~it~ kip ~ft. tf ~~-re i~ rrn.,re th~!l i:;~ rn.1,.1~ "'~-iti fa~ $~'TW:: 
v~lt~ t,,l "\ + r~, ·!~fj i:ixR""-~ ~~ n-i~ ~'l>;),.%1 ~·ri<:~..,., lht® ;,inh ~~1f.:i~~1;iW1 y .. Th~ iriifa~i 1d>lli-iS~ iz #~· tf/.>¥1~!t th<'iit 
co11t.!!~1~. th~ ,~ttw t1l,'1::h'x~n th~ ti:.)p-l~ft ~1:(x-W <if th, .. ~ 1}1i,~th zy~ lhi$! i'l~;<t ekiti>.'-i\$.{l m:0~ 011 ltw bnrn,~i~'rt L~bt1 :!h,1 
iM~i~i 1ri:._~~li': ;,-,,th the n1;wr1~.i- tt 

~tf, ~i~ t1rh$t 'hi~~i@t. ~~~ i®n1iiV~1t !~b&\@t'l \,<,,·lth t'~·tt~~'t~ l 2.. . M - l \~-b,~'$ M fa fr@ f~*~b~'1::f tJ itlw)g1i,.~ it) !h,1 
!'r~~~. ~$ f:t:.ilk~•\'~· 

Amo.."'{§ a;:(, l~~eled m.angleB 1h11: have- r:itj~e-it m,,1sajfE.~ i1,·hk:h are; net ~,~1 !al:&~':l, fincl th~ tri;;in.j\e w\fu fr~ 
!O'N$& t1w1~~- !a:!}cl_ This irifwqk, fa: roforrod tu h th~ fdlowing ~a the c~irr;s<,.<ift bi:S\i1j;i"1&. D&ine the bas~ 
~t\~ •oHN~ tri~~~ @$ 1h:i; ,;i';:;k~ l.htr (:on~~. tn¥ trt~n:g/\F,' tri ~® ~i~®'i~' I~~~ fh..~i;t,J,;.,rtng ti~ngl~ wfth 
the k-:,.west nurnbBr. rn u~ c~i r.:..f th€ irnlial tdan{l le., !h~, i}a.,.e, ~dge l~ &?,'fir~,.._; ~» t,'*-' a~ h;,,tue&'1: =ihe tq"'-' 
1~1 t)t~1e· ;~M the: nett tb:k'i:.,,~t~· ni~e dti 1h~ oo.irdjt)' Oefr1~ t~ H\JN ~i:1\'.J$' tl !~ ttt*.~"l! hfa:tt1~l~ ~. n~ 
~)~it ~"¢\.>it'iJ~~~~R~'-'il~ ®Z~• ¢,f th~ t~Mrt~t\{ t~i~rrgl~ \i,tth rn$~~t t~ th~ t~~ :i;'zj~~; i~:!'i~I ®fri¢ {~':i h-tli ¢,.~ 

~'1i ~w t~>ti t~~.xk,{~"" '"''i!;ll;:' cl 1t~ tl'rr,,,r,1 ""~ii!1;1gi~ ,.,·tb ~~w.~'~ t, the i:K~~ ~~·~ 't't,J~ \'$ b· ~ 'ri;.'!lf.tj~ 
f ... ~:'i·:' ':; : \ ://:> '>'~ ~. ~- . l ,.i:' ;:, '" : ',' ,, ".:/ :'\: (; -~ \ . ~ : -~-~ ,., "' ~' ' \, ;:; ·;; ~ ·:, "· 
"ii ···\P!ff'm>F«/, ~,,%m~. lli:t ,~fH~!t.~· ~~ ,~, • .._ ... t~+:: .. ,,,,.~~ ~, ... ~( ... , .J.·I:..,/ ii,,)~ tl~~ ~1si~,. tl,~ Lt·'d··,,,, ~1m 

t: H.. ,~~ ;I-.: 

~'\!. ed,c1:e mi:d t /J f.) } is &!~ l~tl ~OE. ·~ ~ ·t,...... .~~ ~. .;:: ~~ .:-., 

No-."', chfilik if foorn la ~n 1mi.a~i~d Jriz,_~!!!l ilcljoo~ni fu t'i~ Qlrreni ti~ng!~, •::ih:iNing too :rlght ~dg!!l. If t.h~,~~ 
i~ tLl!:1"i a ttiar,1~1®, 1~00! n wtit1 tM n~xt ~~til~b!i,; t~~11>~r Tf!w1 t,,~"<::t: w tl6:~ i:$ ~n m1~m,'!Jtd tfisltl~W 
@:.il$:,.~""!t. tiJ< l:he ,~:u~~t ~rfa>i~~' a;ihming ~rn?- ~fl ~dJe. If tJ:~re ~ 3:tK'.h a. tt.~·)gle, la~l tt \<"::'tth the ~d 
a's'ai!ahle m~:;~Y-

Th~ i}menm ~t the tti~-:m!~ ~c(irtiit~ ~i:i t:~ir ~~$!~,~ ~~I ntnrtl~r.$ i:ir:,p!itirlit ctefm$ tr~ or~ 1m \\,Nci1 lhe; 
rr-,.;::\W!l it,;~~~t:'.'ll' d'*h r:'..{ >i\l~d) i);tXl~ pt·,frJ i~ tfoQ;':~"Wtt ~t d~tt1ib~t::! !tl u~ k:ikM,tw. !:r1~:~~it tTh)fa~~ \~<:,kW (~fa;, fof :Ww 
t,;::,p)ef'!. ('izx~~ ,-:,,f n'le: mt~:!', k~ r~tie-1'e\-J fro,m the tftMn.~,,~n ~~ rr~dkik:w1 \~ ~.rit>;ll ft¥ foe :t:r1:)tk;{t vt,:t:ir ~t 6i~ rt::id~, 
hf.:rK:i;: thi$ ci~t~ %..~lJ#ie:J, ~he m(lt~.., ~~dw tt~"*t Tt<e!\ ::"Th.':\tkm• v~d"* d~t~ i~· thae $.:e,;:;.\~ ~ix:J:eo. whi\Jt; :~. t'le: ~;tt 
r:bt!:-,:;,•l~~ tit)t1!>t t~'l m~ bt':<'l.111dt.if-1' \V.t.t th~ :!t-\"1-~ll !'ictfu.'\ I~ rnM~::..~':i tr~1m 1h@ bil!:~:lr&~'tl. lhl~ d.c1h1 t,,}nrnltl~ :it~ 
f)<"~kH~n ~f(W fl;)t' 1:h~ rr~ij;;:_;,,') .,,,~ii::if M th\~ ~1~fo. \<,,t~m., 1m tr',.;..'S::..'k1t\ \'~~~, i::if t:he t~ip,·l~ft t'!~'0 i~ ~1$~1 ~=.s ~ 
r,.r.~ktiort MMk tne:J~ fir~t t-NG !100~'-'j {tt~t fis-mu ~ ~l>i.e ~:gae ~f trl$ inttl~i tri~r~~) with the l~l~ it.mt;;'·. 

!\w;-;.t. PfC~,~:!<s ~a,r;h k~ngl1.S as oownnlned by in~ lal:w.l m«1b-3'.ra. F~ ~<:::h k~'lgli.S, ttw baM ~lge h .;;Jd~rmin~d e:S 
oorn'loo ab:t-1~- T~ ni,Jtbii ;,,~w11; d ·~ t"u rod~ t,t !h'1~ ~~ tll:%~ of.~ ti:'icaf!@!i.::; am u~"tl 1~ k~iti ~ ~'ook.Zion rt.¥ 
tr~ m,-3t0:,-.,, \•&1t.Dr Bf the third no.i:i;- Kl ihat tri.~-:gl!:!. !f: t.'1®1 hlrd 11002 •!§ n .... 1t ye! l~'>Eied 'don.~', n:mjirr.ll \,<ec:11:w 1:t<1t:1 i~ 
retoo,~~d .;;md U=~~ as p-wldiO::s &Wf ,,,Ei\;ies, i.~. t~ ®»:lOO '.~~l.:WS ~'B addl.Sd fo too ~,~fciicn fo .cl:,fain t~ 
ijt:ru~! motion \i~ct-::::ir. Tnei,, th~~ 1hira no,;..~\$ 1*iel~i 'O:QI\~, If tt)?,, thiro no:,~~ ~l~~iJ lal~l~ ',:k')~·, t~n it t$i 
sli:~sply igrn~ 9rn:§ no ifa:t~:1 is r2tdev~d Nc.ie th~l due trJ< t.~ nn~~fl of lh:f.'! tfiang~-s;. ~l>(: defined: .;;ih.os\>'e, the t~"•::1 
!'tt..1{k·1 ~n t~ b~~ l:*djt !:)sf~ M~i)~\e M~ ~i..@:l:~f:ik~d !O be /~!}\ltd \k:i:,'}i' '->'i:,,\~~ f~~l fyi®-1~!~ i~ tW~~~; 
~t;init;lir; ttIDt &~ir rr::.'l)tlQn ~~"t~~ ~1-.~\,~ ~ire.ooy ~e,.~ d~m~i ij,,ci n~ijy be u~~ ~i preii~t~~, 
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In f~lit~ 741 .m w«:~mf}l~ /$ t">fll'."'.'l·wn cl ~~dfo--'1kM k~\'~t~~L (),'% th~, l~R. th~= lrn'"''*f~ii \$. h~lfa'.iY t~wr)Uijb th~ ~w.i;h 
- frt~ friang!~"!,: ha'.l<e ~~n =~beled {Mih nun1bern,J a.~ci ·h~ mo&-m '<~dDrn .of !i<iK norl~ pci'1:h h~...-~ be~n decoo~d 
{fr~i<:~i '.\',im iiEl tioi ~yrnh-ol}. n~, trt:ingle "''•Th'{;h M~ t.>e~n i:...~e!e1 ·t· l!si the 'current tft.:ingtf: tn1;: t@Je ooge ~ 't='; 
the t'.ght and iefl: ~~ .i:Sre 'r' af':d T. Th€ ki1Sngl:i?,-s. th..<siI ,,m ~ l..c:sbel~ii !'lext .are the fu-iangie~ ~h~ring frle righ:t rE!Sp. 
Ieft: .w~ ,,dh fo~ a.Jrre:r'lt frimrtg~. Afur th~ triangles iiro ra~e:f, the mang~ =,A'iici;h h~s oo~n ~1,l!~d '4' \aiili be 
the ne),,1. 'i::~.!l"nmt lriJntfe' ~rn:J aoot"ler ~imton v~{'.:Wf 1-,&,l ~ oew;;i$i:t On t"le rmht. trle· tRw1::~r$<eG 2D ~r,1:1nQ(Jk11r ~~h 
is shos,•in, llk1sfo:1fa,g fae §ran:sih.,n!;: b~ts,,.,;-e:en fris~jie,g; 3~1 hal rwde~ Qf fl:C:d~ pi.-::iftg; ~rordlng fo 'wnicll re~p..,:~r:li:\,e 
:1ti,;)1:k,l\ \<f,~ilti'~ tW~ °*:;;¢®:cl, 

TM ft'atti~ i'~t~, tlrri~ o:..'doi: ~ntl ~kip lr&'~1 intotit\ik.~) ~ iro~§,11@@11y i~-std,~too \lilti f.at.~, 1~, & oo1h 
®pi:mdt)J m~ §h~ ,fo,*\S~:i}~~lJ11<'l@C ftir ~~<"ln~pl~t f th,'\!' ft~')'l~ f~l'm lt tim k::i )Ot.t.~: duri:n~ =~ fr~tri~ w,\1h 
fu;su:bj~c.t_tna~t"-'Of {foe~) fofuw~:l:l by ~ fu~TI~ ~~,itM rr~11~ r..sk ~eil b tBH~ 'with fua_ciJ}~:cl:_rna&\"-''W' \b,.<ody} 
m~n t~ th~t1~ ntt~ ttw ttw t.tw renta&1:s i~t 1t:: 3DHt !ff lh@ lbi __ Jbj~ct __ t,:t~tK='t r· th~ t~"i~Of~l itif@~'llittirnt :~ 
.~pp!ied to ~~fh fu.:~.e .and body. 

Tt'fil ~oo~cl <l;:it;§ f:3: <l~o~d by i:h'1 m~i:hn1iik: =rkc-~ing i:;-t'O{;eSBi. T§-w e;:,ifhm~~~ -:::kiooding !]f-0{;~:l>Bi i~ de~crioo-::i: in 
oot:rn lt1 ,;n1:::'W:X ~. Ftl{!©:>'<:ii'l:G 1M flttmiMtlt d~~ifig, tlw o:'.lata i~ &"-q=w:i:1nt1tt:'d b'f ~n i~v~!!1i~· q;.~1ti~fl!klfl ~"\.."<ts':,.,~:;;., 
~ FAPs: @r~ cl:>ia1ned by .;;. pre--,:fa::ii~"e: ~co'.i!ri'Q sd1em~ as s:t&,,'i:~ in Fiigur€ 7,47 

lt)f, ha~f: qwfil:"'l:1l$4t~, $~p .$\ze OP tm e·ach FAP Ifi. \$,~·d in T~"\~ c:, '1. Tfffi: qwan:tJ~~1 p{lramet~ fu!P .... Q~nt /$ 
~1pHl1id ~wfi1trti!f M ~ti f AJ~ Th~ tt~'\t.ki\-'fu cl' th~ qt~i~l~,ll1ks:'\ ~t~kw f~tltY rM1~~ frttn;, 1 ~) t 'ft:'* </~\ll1i t<f 
:f.iif\-t-*t~nt .,,,., tl hJ~ ~ $pe(,1i!ll 1T~®1in~, 4 i::s, tJ$ed t::.:i hdk~re k~.ti$.:le~$ t,",.;."'(fnl;l ~),)l.it:, ~::i i¥} cleq~Mn,ikR~hm .~ i!lfrtNetl 
l~ .:u~~~1~~1 1i~o1::tl~ i!::l rot~l~IB>l] el$ ltilk:''>"'~: 

qitt,~ "" QP ' Mt~ .. ~tiilflt 
::~x~~=~~ 
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. ~1ntt.--s1-~ 
flu:;B.rt.:i~~~,~i~~t 

l~i\~~:~:~~ 

't~~ti:y-

FAP ~~skcec-; w'fui:Ch hs>.;,-e b:e:e~i it1i:fa.,,J:z:edi ki a~ il'k\r:i ,,xzj~ ft.A.P ~""t ~:te .!t'$S<UM~d to tet~h tim~ i.,<~kilM; i{ 
~ub~~oon~l:f' rTui&\oo md tmfo~s e. ~ciiil ma:2,k rn°""~ i~ tc§.~:ti ro ifa::fo:~te lrterp0!atbn t:1 the d~XKWL FtitP ;ig;luti 
\i;/W;~ ~\'~ n~\<tf !~~".l /tiills'!lilt4 IT1iJ~t !:}~ .tiili't'i:a:lM by ~)f tj~!i>t.l;,;:f, f'~t· !:;e~ltiµ!~, i! t';i:\~- f' AP gi'~W.p t (isiri~i iiµ~ i~ 
U~"?:ti and FAP ,gmu~ a 1~~Er Hp} \:1> ne;_,~ lcl~&'( the oute:· lp pt4tits m~t be, ,$shrn,;1:~ b:t u~ ~~t ki a: $$r)t.ihci 
t:'i'.-~frl/;il~ ~~ t\~P t:l~~oo~ fo. ®'ro ~:;-;p,~~cl ~1 et1f~r~ ~:tnin1elfv '»',hen; tw1lr ~!'.!$. left: or ~,t port~~ c4 a $c)•min-etric 
PAP ~t i~ r~;!i~'el..i {:;!,g. it 1ll~ left ~y~ @ f!N\>-W. Joo ~re rl~ht f!f~ fa ~uM~Ho fu'itt:itt,i:::fat'\'.Wt it hi t1 ·~ f'c1(%•~ in tt,e 
~~~ '#SY .i,s. ih~ IE-l't ,e~<E~ 

Th~ bit~lt~~t'r) •i$ dt~@it\t$ k110 :1.tgit1e11t:!t -i.:l F,~,p·,,, %~~t~ :¢t-di tRijin~'it ii~ a1n;i:ni;;oo -nf ;& i~'rt1r,,tt,r~ :;_~*i~r.~ ct:'!' tB 
FAP =tkl.~ct plan.~~1 .. n~ bit.'ld,. dli<iwam, t.'!f: ~h~ ctmx.1001 fa ~~:><N,n in Pgur~ 1'4$. 

........................................................................ 

~!~x:f fm.:.::n. 
I~}{:::;:<lir~{:' 

: {J~\:\;:.t.;~.:·:~ 
~~~~~~~~ ::)~J x:.:nl -i::.:".~s.t .i ~~~n. f,. ,,.,.,,!>ff-........ ----.,.,...,..,..~• 

L,~~,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, .... 

~~~~~n,:.) t~f 
1 ~)ti f_f·~~:;·2 

., 
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A. i..mif~~1n1 ;;.,v~nl\~&1~hm ~~p ~m i~ u~~;d fur ~n .A0 z~,;:stffa~itnt~. Th~ ,qµ,m~tkn ~i~p ~.ztt :!or AC ;;:;:;:.,effk;iern.~ i~ 
oh~a~~ ~$folio,\i$: 

\,',Jt>..~~ DC:TQP[i] .~. ·um b~~~ qtJ;§ft:{i~~tOti st~ ~i~ ~'it! i".£ '.ii§lt,.~ i$ ®fu'l~~ Ji iUbtJitJ~ 5.3. 'HJ, Ki. Tr~ %,.t~l'iN~~oo 
$.%l1 ~im (/ ti% DC t.<.:~fftd*-"'t ii z~"'!~~foit"tt .t,1:," ih~ AC ~:)~ftlt~r1u. rn~~'~rit *··'~tMt~'lk.1r; $1\."f' ~i~~§c :~w:si, ~$.~'i for 
dff~rnd FAP~L 

1}w DC'T-h.~~*d ~tr:<!~)9 pn;;,z~i$ fa ~-@~'¥i k> ~!l FAP '*-~g,n-w:::t$ ~,._s;~pt t~~ ·1A~w- (FAP #i} %'¥1 ~,._;.:,~·'*$~km 
{WAP 41) t~rn1rntttI~ .. rk t~tker h\,~ p~rntt~e:,~i':;i< ®i~ diffe1·trti~I ~tt~¢i:i t'!;;·/W)._~Ji in~nifarnt. 'lh,j;, ,J~;:~ii&t~ ~t 
-ih-.,~liill am1 @o:rr~t1cw1 ,st'@it~"ill ~f®-1~'§.t:Jl!:r@:'li -a'l~ th~ ~,ti :0f m~ jUL':tl!{1LJ~. ' 

ft'¥· WAP #31~ f'AP ~$, ttt: CC t{lt.e!Wderi d' ** ir,k~ t,\i~tl ~,~,\:::er1t b t,ttwed ~i -1:i ie,liit ~ifm~d irt-:ec~~r if w v~il,t· 
lifi "~~'thin t:~e tt,-htt nmfl~, (ll:K..··~n<\~. ~1 ~ ~MM ia~ i Jt,bit §ifln~i mteg:~r. Fm ;a~ irttr {:~ :Segrrrent m~ DC 
ti:.:.,~ffk:-h.~-<t .t)'f lh~ pt~f'-'kt.~ %."Q:r'i~i'lt !~ 1 .. 1$.\.·wi *-,; ~ pn~ddit)'r1 <1f ~h~ ~un~:r~t DC m:; . .,~tid~fit Th~ ti,~~dkflkm ~,ttif it 
,,-:l~,-:--,-~ i.:!~t"'" :;s f--l:,;fut,~n ~\.~ ~t t:f". :\\<>tt-ii:~t?S: At· "t\•~C' ~"·t:i:'i~~:ii, 1-•:h(~~'i"'"i kiclk:$'~·1{ Ji,,4 -~1;~··"1~:dt··~fo~, ~''F.ll' :i~ ~ ....... ~~~"''·· __ .:,. __ ~::.;.-.: --~'!! .. ~-- ~-.: ... ~':\.,·"':': '<: ...... -<: "J.' --~---"=· .. , ~"=(._,,; __ ···--.i --~~ ............ , .. -.:~~,~~'.-C.,,.'~ ······'=·--~~'"=· --~-~~~ ~-~"-··""'·---~-...--. ... "'..,;; .. x 

wt Oft~ rlti"@-~ [-2E,5, 25:5} ln ~is,~~. '&)~ n~':(t ·rn. ~n. ~xfrac!OO lfi:_;'ft1 ~ tM~n:\..~m fil'® t~prns~nt~ ~,s {1, tigtl~t'i 
1$"">:ilt it)l.:»'Q:~r kw ltw r1~:lk'.lkt't Mtz)'r ff lh~ v~!1:..~~ ~<t ti-m in~~~r ii ~~u~ ~i) -15-ftn~t i~ ~1~~'1'*' 1h~~ th~ 1~h.t~ Df lh~ 
predblii..·)% 1;:J'if:Jf i~ $V~ the HJ,blt f~nt*'· i't~t1 li\,j;, fuif~,;i,'l'~ !1 b1$ t:~11 lht bi~'lftf,i:/'11 ~i't ~4r~(,1~ J.$ ~ ~leii 
32-blt i:~Ht~~, iti 1~%'$ t)..~rip,~~mtit t::.w~~it am!: too t'l'iu!$:t 1l@%mcant !:M: trit 

lb~ AC ct~fflit.i~t1f~. fr~~ i~'h~"i kt~l' -M1tl k1trn i:.~xlw..i t~gr:-®'i'h... ..w~ d~t-:.<Kh··-d M§it:~1 f-·foflht.~t1 t~~bl~~ Th~ :-z~11-kin{f1h 
{;.{0~ indioot~t; th«: ih,~'S~·r M !t~:::.-!0$ :~\~,~ ~-~fon~ ii:~~. t;Qii-~'-;r::.~ A.C t·~lf~-iii:l'i. lht K<:;1-!¢11$Wi r~=©~t fr,-:;.-Ii-i Ok~ 
14 mid pn:s, .. ~ds th~ coo~ for If~ AC ~ffici,~nt Tii~ !lytntl{:-1 rn in th~ nm l@''lfi!1~t tlli.-~~ im:@::mt~s tt~ ~nd or 11t,"S'l,.. 

:t~fi:.) ~~tmx-:im it1 ~ ~w·r,~nt Th!1irnfotl§, 1h@ Huf.ftt1ffin t~~ t1f~h~ mtH~~h t::.xi~ wr.1t<i;iM Ht ~\l~nru~. 11ru -~ah~~ 
~f n,:,,'1-~Ero AC co~~ici~nis <lm &~oo:k----d ir:i ol 'dai :a;imi~r ro ·§'m ~--..,:;~i~g of DC proa::.~til:m ~"Tera t.trt -.Ah""i a. diff~~~a~t 
Htilfi:n:&') tab!~. 

l~ hlt~lht:,.titt~ t;t,\tl\t:%,wl';$,.iinij ®iJ "'~~t"Y'i~ 1:1nil t¥fn\%~4,'iW ~'W~':J~l:$ ~rn b~$h,~Jy t~'<f~Yii:!'it®i ·i.i¢,~1~tt .,,,,,.{ho::;;t,1'1: iC'C-J\ 
Ft.~ .in itina ct.)d1,d :%-gm·-~nt th~ qllilli'l:1ia'd vmu~s of tMl, fatt 'A9:::~n~_:S~i~::n., '-''IBltm~--'$~!~t.i2, ,,i:00m~:...:tll~~1d, 
@q:::-t*~'$lbt1U~~f~cli, ~:o:f-t'~~ll'.:-f\,l•~t,"Ktt ~"-'Pl'~~fr.W\~h~~\yi, ~!-XJ ®:(pt~t$k'l!'ijt11&:::tity-2 \\ci1hk\ th.,-.,: ~~gi'fu~t)i ~)W 
oom-::b""--d uting fiK~d ~rigth c:0;.,.~. Toos1a: fin~:t ,,.,ak~&is wia: usBrl as ~ ;m:<rlic:ii,:1:."'l fa'" the .m¢l)nd 'lia~"11~:;~!,iwtl, 
·,;it5~n:m_!l-'£l!~c12, .... ~le tl'f m~ s~g=tTu'1'~1 arid tm p.r~cibi:i,.~1 ·~H'CT Jrn d~'ff·ttr~ntixlci rfo::"t1..~t u~~i-g Ml:lftrnan ~~bl~ .. F,x 
M tit@r ,;Th,1:,,~d ~t~'t1t, It~ t~~ 1,i~{n~~~~~l®:::tt, kir ~:ot'l'ip,~. d -~ ri'twbu~ cl§:t):-.~:k~cl :!..~ijt~'t1t It H~rni 'k1 prwiitt 
t"ie fkEi1 ,,.fa~rm~_:;~ed! "i' w c~rrE:n1 ~~m•l':<nt I~ ~im:rn\ 1t~- d~~o&..~ va(i..~~ ~oo.'kwe !f.'i'<'~r~ q:tiru'l:fa~t~'<) i:<f 
4ffer~ik~i tZ}J.tid vi~en-ie &.d ~);pre~$.km p~:~.wn~t~r ~1:t:!k~ :~re ~:ibtcin~d 

bf'iittin,ti ,),f;:)~ rr~:~N"t11b·d 1q [.:;o;j "' -,,,i,t,<::1rni\,~,%lfti:'intt;..-::::~~t)~ 1 <i[k il 
,,,,,1 s~n1>:~ ... 1m<Qrrn,~~t .. .S!:!!~cn tt_:dM[~1 - t4 

i,;iR~):~,,/'<egn11;1"r{,,$',l?Jk;.;;Jl'i1(kl .. . ,,, ,,)~~tltc\,,t~;gn1:J11(._$1;;~:l.,t2q{k-·1 J + 
,•11..:~~~_ .... il>:':>!J~Tu.<;,n(__,:;:,.;~-;:-:.,t:iq.,,5·.W'l'1's<J · ·14 

»'-~\~>\'V':: ':s"'·>"Hf'!~:~'i\ ~-::.~"'.h4 <'1n{~ "" \,'l'''ft'l'N' ~•"::;•'iti',f:;•1~ hiow,(,ifi . .-1 ·i .;. ~,,:~ v,."=;~. ~ ... u~n ~ .:::§·· ~ ..... ,..:,.:~u.ll.. ... """-.::l;,~ ... ~ •• t:,. ··~ ·,,, ~_:::: ~· .. -.':=~u·-..,...,;::}'::,'!• '-,: ... ~ ·X.uM,x~., ,._,i:,!i ,,c;. • 

,-1~i;;;::i,r;J.,,)<:';}gm$nLl::d$1,~i>~J~tft,):;J ,, ;jj~} 

,~~r1,~ssl1~1)~nmnt ,,H,i:hcnirkl · · ,~, eiq¥,·imsil:n s"'1mm11~ Jel~Hq(k,1] <1· 

t~~lt~~H,.tin ... ~!:lQf!H~r~t ... S-l:lfo.f;t1 q __ :i.::ki'ifhl " 0 
·~Xl-~~~~~ ~<~~\ .... ~)~fl~~ri( ___ ~ci~t:::·~*}]~] ·~: :~;~ ~)-'J'~~~~~if)l .• )~>~:g~1;1~n ~ .... }f~;'.J~~;:;t}\q~!-t·/f] -+ 

i::Xp~r;it1n~J,~grri~nl,,t:!,1;1!~t2q,,d111lkI ,. (i ··· · ···· ·· · 

©.;c<;pl'B§Sb,ti ... S(S{)rni]:flt,._itltt:t\~tJ;.;sq[ki "' {:_;c<;ptf::}3§1l~t. ':i;.1'-:\ptri~~n\}~\©.n..,~tytq[h, rj ·t 
~~1-) r~,-;,:s~1n ...... t~:C·~Jn~~~~-st .. Bnt~n:.;.t~-l'1 q._,. .. ~ttffl.},~I - ®:1 

l:iMp,~s sbt1 .... ~egi11~i1tJnt:1ir1~.:Ity2fl(~} ,~ · t~pi~~s im,,, ~~mr,ntjn !cl,in:~ityJq[k,· i] _,. 
t~Xfits%.S'}:m ___ wgrm~nt ___ in:Wn~l§y2q_ __ :1H:lfk.l -- ".:X'l 
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f\ .. >i.~li~n ';'!M!ll'li:~ fo::'Pi~ be~n ;leffo~ r"-~f t~'t':i~~'.!.Nrt ~''.f tt~ '/~-&,le p.i%)C,;Jfc!Mth:.," fAP 1, ih-i; ddkiiti~~-1 :il> gis.'efl in 
fflW£-t C, Too \1i:$.t~1te 0-irnmie~iw. ~lt)',Nt f><'>Z.) vl£enw:~~ fR:rn a si'alK~r~ sffi kl be, ~~med l1;,1:}ia1t'reL The iserne 
g:<.$r~~tt ~ cwn ~$'1?d of e $:etoh~ful$$ aMniWN$ . 

-.,,it,~,t~ b:f~nd CH}J .,. ........................................................................... '*-"'' ................................................................................................................ .,,. .............................................................................. .... 

Vi::wtrmJ::tm';,j h qt~®'lth~~d {~~" ~kt~ = ·n ~'"i<:'.l ~1,,~~t1-~->; !h@ti:!!'S'.~:<:.tmu tif :..1i~'*~~·1 tmi:.l vi~&-<t)~:J iti ~h~ d~~xi~ b:t !h,'\'! 
kikiw~'l~ ~y~r\:'l:~H,;i ~4Jf~·~;\l,~:>:r'! :.,-,,.f)..~":t \o'i~w~~1 ~1tl Z ~,,~ SV~tJhi~~i ~re,,"/:~"'tt~t*:""~· {it th~, :giv'ff'! vi~mti ~t 
~li@ij~$~ in tw ~~f'H'RW.T!i1th.,~ jr,n%:K. 

it tre vl$~~ .. :d~f t!it i~ ;;$,. r,,~ Q,,ITT1~r11; rn-.~~Ji:ti FAP~ ;r,c,in t~ l.\:~~d tw ~n~ @(~~ ~ ci~'fin~ ~h~ ~~~--:t~J ~'iie~ in 
tw:tW!, tlf ~ t~fa~ tsf rAP~. Thi~ fAP t&'t%1 t~1t'< b,~ lit:@d N,h'\'!il th~ ~t:'rH~ \ih~itH~ fa, iii\1:J~~d ,~.)in l~t,,'*· kir fA?$ -,A1k:h 
rr~u~J ·~ ~~let'tY.il:'§!e:i 

Thia· -e;;;pr:$$sjc1 psrii!n1,$,t.$r ai!O,~".$ fND ~):pre:~~"'!1S. tom a: st.an$r:t! $-et tt.< b:e b'%md~::i t,:;ge:'lh$f,itm ~'(Pf$l:;Slic-;n 
pa:r~nt.;:ie:t {$ otw'Hp:l$~d of i::I $etqf >;"s!JUt;'-$ a$tQ!~.~".;i, 

""'"" ij>t;:,t1:it:!~iOi\}nt~;::,*'l~ilfl _______________________________ ,. i),'63 """'"""'""'" 
. ,1J)i{H@$k)i\_,il@lt'K:t2 • ,HI 

........ c~?Pt~~:;.1~11\Jli?J .. 
} 

E:,pteai$..~pJn~n$lly1 ~nd ~xp.~$slon_jt1l~'1ii't~<.'2 .~"e ~w.a"'l'izeo fst~p $ite ,,., J J and de:tkt! e..\tita.ik;.ITT ,)f e:,,pt:e$i,o.ns 
t >l~d 2 fa':l ~h~ ,j.~QOOa;H ~)' 1h-O k~!owmg ~:{Jt,~:>ltiOt~ Wl~f~ ~.!tpm~i~'\~ t m-~ 2 ·iY~· gf'$!°hk:m fa~rurpr~Gfu.'H1$ ;)§' thi.s 
w\'en tiq.,rei'$:hn ;l~ ~qgge~red l)}" fue nmH'ionil&!hte r@fenmo::;e' 
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Tt<•~ .,..._,,,,·=•~•'"'~ •'<<>•'- ,,,~,!,, ''''"l""" i•»•'""* '""· ,-,:_;;.<';-" "'-v•l ""~ +>-.,»-.r-.:.,-.~,,. .,,~;;.,,,,.,_;.i "~· ~~ ;,"is."'R>'<J·•"-f"",,I :jf ct&-.:. ·1,.;;f· ~.,,...,.,, hi'· ;,:, , ' -:: ~ y ~~~~ """':x"°O::~:'\'~ ", \~~":l H '..;;:; I~ i r ,.~ v~ ~Hit,..~~~:~::'.·"'~· ~·n I· .. r .. ~t··~' ~~·,-VX ~~~ ~· ~;:.;~;:H·I.}::•~ ~:,..': .. ~ ~!~~~-•)",·::..;•~;~ ·~.~ .. · ~~ !~ :-:~~~:;."':~ _ w;_:~·l"'~.~-J.· · ~- :~~~~;. ·_ ~ ~-.· .. .:.:.}~~~.;~;_., {.,{::I. ~0 

:;;;et. the niw.tr:ru f:gj:t'..~ rnit ~, fn{.<ait1ed \Within the neut;'l!I 1~~ ~-t3mlr"™nt~ .of n1:iutt' c~::i§Llte. e}~ ope.nmg, fm.~e 
4he-,:.;U!i;)'i'\, .ii;it<l b~ t:.~i-ies1~fo.i,'1 b;efwr~ FA?~ 3-t~ ~te: ;:,si;µ!i~:~.L H ih~ ~~t~t~~li,tt_'®t b:\ sili ~.et, ih'# t\.,tt'#fit PAP:; ~*ri 
be· !ilS-Etito dEfin~ the s-ei'Ect>E-d :exp,'°e:"iiSioo in ~m~s;-Of atabl\;:! d F.A.f-s, This FAP tabb cai"'l thrn oo lJ!.*!~ -wh<&.n !he 
$,W}1t} e~pnmi@!I is in:v@;ed ,main !att-r, 

Tr.~ t~® k"{: ~'Wil~'l!?.red ~%' $ffl:.~iir@ s'J. ?,h€°~m m' faK,lJii ~nfu'~\1!k1~ n,v~m"i!t-e~.- FAP ,t1~'$.~/na. @.S iwh-m:t@i k'l lhe 
bil:$t~am, ~ l~OO ro fiieloct FA?t. FA.P~ ~re $.de~i.l~d b~ l~lig ~ h'B~ !e'{tl m~'* hien.rchr Th~ ~l~t !{wei OOf%N:ln~ 
:tw,c !:-;,,<t ·::>:Xie;~'=-'f ~'iSl:t<>~ ~"-"..:.~ ~~-~,k~'i'n~ 'it.~lQ"~i~"'>i t-p!liie"1~: 

:~, ~ (!'i®.'"'.,~; ks ~nt i,,~,;-:ktiiin~ \,;t)~\ !?-'AP~ kt tht ~"g~/t.) .¥f~ ~~)t FAP~ t.t·l'>t ~f:,\~--:;ttcl by fri~ @:,-.<pl,,,'t} ~\~$ i~l,1-!in thdt 
9re1<wui v?l!l~~, if sny r,1;;e'li:o'w~4 $€1 ;,'$!~re, (~am. m~f.ld~l'red r.iwct!;!e,;;:td~ tf ~'"?,i®{t;ily iet) 

:3. s mask~ sent &1:dk",~fing ""~~~ FAP~ In fa-e §}:'Bllp &~ se,~t. FAPs. oot s&~-::ieri b~' the g:..~t.,"!H~1.~-;k r~tg:n must 
~~ iM~tlX1U1~ by ln~ tfo{;t::o·~t· 

lr~ &:AP~ :lt'f~ ,JUJtib~d ant! a'd•~J by i:I Pl'w:i:ctt.~ @:Kfr~ :iit:htt:r)~ .. rumH.af kl It\.~ fAP&. Fi'.~' ~"1 ~,@fa,<t:wl.\M it) t.i@ 
©.;.;ie,j in ·ttra eurrent frame,. the de-roded \i.i!tt:e cl this pl:::"'$~tr!r ~n thE pres,.".~us h':a!N! is tisEd a~ the pre-::faJti©l). 
1}'fu"l:) th~ orw.:!fotbn ~,rur ~~-, ih~ diff~rnn1;:~ b~t~..,)l:,~-s::,'l\ tlfil c.1,;.@:-@1t ~'a!ffwt~r and it~ pi~t.k:fum .. fa :t;(;<:'H~~d .:1ntl 
-,:.:~~ hy'.;~·dlh:·ncli,,-. ,;mdihg, 1".~~ pr~dki:ivt~ :i;.<J:<;:fo,@ ,;.<h~m~ pr~,.,.-~,b ih s:;,~iln~ ¢ffi1, fr,:.:1,1 ~:~~-m~i~tin~.· ih~ 
$.~'>l~lc ~~°''~ proi~~~ k~ ~sQihe4 in ci~t~H r1 ~l~U$~ a .. /.J ... 

Gimlrar to FAP:~, ~~c:t flAP ~'!< a cliff~~Th1 pr-oo:i!-.i0,'1 r~uiromoo:t TJ:wr~fom diffuront qu13nf::i~-tiJ,'l :sfup ~~~ are 
~ph1;ql 19- tn.~· SN'-'$, TM ~~~ ~V$1t~~1Joo ~t"t!p- ~l;re ror ~~~ BAF is ~WR,-:0 ~ lt''/% t.~M1;s tle\)W, rtre !:;,t f~l~ 1$ 
u"&s,1ml~ by adjusfo~ ~ quan:f.'s;;i;Tu..'"&'l\ 'Ss:'!Ep t•fa §he u"e of a, qrn>lnfa ... ~tLs-m m-rl:e.:.: psrnn1Eter c:-isll:etl 
fu"if\,J}recl,J~tmntj~)d,t.~ 1=$ tlitJpH~ci ~t~t}titi!y ttJ· J!i tl,W%, Tht m~--siit.irlt'=' tl f~~ qu~--stiMt~1 ii~~K p~f~~r~'::%r 
rnnge~ tro.m iJ to Jt 4110 :\s &~ m~:;:: to .ij ~R,J'r~"Jt;;ijl~ ... ~~!;iie R~ ~~qi~1 ITT o.:t~41s1; :;;,J . .1n ·1 Tu~ Qb';:&n th~ 
8.A.P_ C:;,U~.NT pc-w~~ter, 

ltm 00~~ cyJ'.l§Jttl~;atk."!t1 $1~t"' ~t~~ §QP {tW ~~M BA.P !t. !!~too ffl ~tl!'l~~ C, IM ~,ili'l~~lli)t) ~'~n.-:~t~t' a~P ... .O=U.A!\lT 
fa,. ScppJi'ed tmirn,-n·Jy b st R4P:s The magr:iit~ oft~ qcianfo@tioo sc.ciHng fa:ebr range:'$ ft1c~11 1 fa."'.! 11. The vruu~ :l)f 
HAP_Cl.,!ANT "'"' D ha:~ a ~ecia1 m~a"<1:ing, rt is ,_~ t,. linribare h~s!£1s'!< ~-ooing m~, Bo oo ooqtmnti!.<l31lis:~'1 is 
~ph1;;;;! Ttw q1.mr,ti$~l~~'1 ~t~r,~~- !$ <:Pt:!in~i ;:1~ f~~W$.'. 

.[:.__~tr:.:~~~ Q :x~~~tfr u. t~a1~ ~~l>s~: .. ·~~d:.~~?J C:,~1-::~ { ~}(~ ~> ~~~P :?::\~<:t ::,r:_; _.~~n: t :::..._nt~:~~ ::~ } 
I t 11\Jj? i)t~ i\.:.'{f } 
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r...-: i=n~~ 

~ '"""'Q=· ~='=·=!=Z~=m:~·Ol=<l"=,, =-,!· 1 .. 
:·············::··········: 

;t~h"E 
;:):Q~\' 

Bi,.P vi'!:lues ,,,,ihk~~ n:a\;ce teen im::it~faed iii ~n ifu'fa {~~d 8A.P s~t are ~-s.~Lwrt.~ 'll.1: refak t:":io.~ V.i:$kW:':s if 
$td.:i$~l.R~11~!y itm~~d {JiiJt 

ih~ h~l'tiMWt'l it tfu<~xfoti! kitt:;, ~~Mt1;;,nw. t~ §1:.AP~, \t't~r"* '*~th t~r~tm1t it s:<:,--t)ft:~®.i d ~ ~~mr::;.>r;:i§ :§l~q1;~~,'t{;~ i:.A 16 
!:lM~ ni)~d ~inf'~. f~:;e i)t<xi..: t'fas,gmn-1 of lfu,;. ti~~~:i~· i~ -§:tilwn tn fiotw~ V'J. /111 

2. 

3. 

:~3.::._~~~ ·•· t:-:~:r:.:~JLb 
~}:::~ :-.. ... -.. ,~.~.~.:,.\·~; 

D.iif-e.rnntl.ll clec:.,;j(~ tlw· DC eooffi.~M {fa ~grn~rit 

D~oor~ :he :AC {'.t'<f!ffitl,er'l~ (3fthe.~egment 

:r·r:>,:~:~T>':~·~~ 
~:;~::.:::q:~~:: {:~~~t.\ . .:;~~l 

D~errnirliinJ H~ 16-8-A.P v~lMf-~.of the ~fgrne1t 1;...~ng ~v~rW= d~crcte :c,(J~itw k~rn~ft,1n (lDC1}. 

A uruform ~t~a~)tbwicri ste1} iiw it uted fm ~ll ,tli,C 0:.">effl~iefiffl:. The <1l-~t1H~fo~ it~::s ~iz~ l@' A.C coo'!fL~9-1ra !$ 
~~l;line,d .~ fub::'lK 
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~,~twr~ 5QPH iti ~1~ t};WSf'. -!:ll~::in~l~t~:i<l: ·iMp si?-e @Nt its wi1Je i~ d~f~fd ~1 ~l~ S3.10Jt Thf.§ 11.J&""tls,tk:.ri ~~!:ep 
:tilt.re of fae CC ~fficierit ~ w1iF!hird ::sf the A . .C -coot!h.~t:ts. .. 

The OCf.~'iOOd d@t~J{fo1:1: ~·0w,fill' it appi:'ied ro ail BA~ .. The OC: o;:.s@ftl~nt t)f m1 irtra (~'<d~ti s~Qnl:nt .~ !:1bfed 
;$$ a tB,blt ~ifmro iM~ rr lt$ ~at:WEo i$ \,sii®it: the tB,,pt r:tti@e.. ot~wae., it i~ ,~k:ir~ $$ a 31...Pt $i9nerl ~n~~~L 
fc.t ~n k'!t~r"1~d s~n~~"'lt fu~ DC M~fflt,~f:.i bf lh~ ~"<'!titi~ ~t:i~nl ~ iJs~':i :~~ ~ ~ookc'ibrt &,' ~~ ctt%~te:rt~ DC 
,...,"""'""''"•=t· "'i..."' ":l'"'-•i•':•~, ... _.,,_....,,.._,. ,,., .. ,.i.,_ . ._,..,_,.;fa,;-l < "'l:\'<.fl: n k_..:l,·~ ... ,.,,:.« ;,,.~1·,,,,_ ..;:· .;,-:;1·;1 .,-~.snj., 'i" o'.~, s,o:;.~c·"' :•'~'""'' ~f ·b-t·<:<>=i ~ •. J~.,~H:lCs,:;;•H·..: ::lJ:w p~~,~~i~,~~~ ~.::;~~-.: ~:~· ·-..SXw.--...1.,.__{-."v-..J ~t.;:..~-i~l -~- t·11i..~H~i,!*~ ·~<'Nl~ ¥ -t~i- 0·...::& ~~f'~:--~t~~ .. f°'."s·l l.=..·.:-~:- .. , ~JJ~~k,,..-....,,1 1 ::: {.\.}.·t.Jt~:{~·!J.( 

rni:lfo~~" 1hd ih~ pri_~di~tion ~ff,Qi i~ "t~t ri fo~ rn~~ [-:tff[,, rm.:1- k~ thfa ~ill~., t~ ntxt 1fl t.:,~. ~~ka~k~ fr~,m th~ 
bit$N:$ri1 art r-e:pret,;1t~k"'tl ~$ a :$..g~ci 1 fH:iit h~!i}llr fo.rthe qt~c.&:iticn ,t;,ntw. ~ fai va:ue tf ~ irtt~:e:r ~ i:$Waf to .,, 
256"tlt, it ~~ms tt).1t the \!~it~ ,;;4 Hl'!: predkton ~rn,1:r k. 'i'.tvaw Hl'!: '.l~nlt r~nge .. Tn@nt!ie foHtiNfr~ 32 nltt trwri the 
bifu:~·~im,~ ~r~ t.>.:)l~'~1::t~d ~ ,-:s :s.~nf<:f.! ]) .bit ~".lt:f.:!~).-<er, fl\ f:wn& .r::-ru'Thnl~'r'ltst.)1 f-m~s>'ll"'li :~rui tbf.!n1fi~t !lli'(:"?1lfk:ii!nt bit: fo,;,;f 

lt~ ,t.i...C ~-i.:i-etfroent~, k~, l:,,;:;l\11 irtl.::!r .$nd intrn, tJJded &:::1ft:~t~, ~il::: {~>:.:~:J ::.:iti~,9 H:,Jf:frnijn i;;ibl:e-:% .. Thl::' ~m"~n91h 
~~ie h'iir;~t5 th~ m.~~ cl le~4bQ ~-TO$ b-efor\:! ~@.~h ~on"~·o AC OP-f,!ffhi~nt The svn,!~ngfu S\%':@e$ fa;1:,·•-n O to 
14 jf)tj pft-',~di Hm ~~Pd~ foI th~ AC ¢;._~1%ji~nt. Tit¢ tjttib~Jj 1f; !ii in~ ,~~iil ltt)t!t~ t.ii...~~ lfR~k:~~~(;; t~ ~nJ ~f rit~')-­

~n~ ~-wnt.;,:i~ i~r ~ ~grnent Th!.;!1~for~. •1!1~ H1sf:fm~~n t~,~ -;::Jf m~ wn,+~}¥,JW) ~~~0:/;i~~- {:>:Jnt~r~ te ~~~nt<o:;:.t$.. lt~ \'~4'!:.'?"~ 
of Mf1;~-o AC t~il'koots ~m &,~-t_.~ h1 a \,;,~fl slml~1 t4 ·~ ~"::t°'Mlt)g of t.'<C tJ{o&b\z;tIDi'i :®'mti' but \;,Ati1: ~- diff~{~fit 
HtJfyti®'"°'i t~tdlll. 

A 'i<~rrex gr~~; d~',x,<tl~r, whi:h r:e~cts a :;s~cfam -cl :th~ bit ;!:1rn..;srn, 1md -oulpt.Jls .;ii hxnding lDGi:,: k..'ciHip- tabID. 
HO\W;"'4:~r, ;,;.,ne,n ha~.(J,tit~he~ fl~ i~ @, ;i,lt!\1\ffl Zire ~oi.::~ied ~mj ~ vert~:.:: ~lv~terirw itl~:I' i$ b{.Mt 

A ti~~!~ tr~~ cl~~~d\1!<r, ,.d1\6~ m:w~ _;:i; s.~dbr! cl th~ bit ~!'::r~:J.m ~rni ~ipui~ th~ i~"'l~fo d ~~~ rm, zincl fh~ d:m .l)f 
e~:;:Js S:l~b-tr~~ oft~ trifillg!~ tre~ .. 

A ti~\~ d~t"* (~~i'.l<:i~t, \sd'ildl r~~d~ ~ t~::h:~r~ ti ~)!)) kipt,~ ~~l :;;1i,1cl t*-ilpt$t'; #! ~00:,itn ~~ lti~t~Jil) d::§lt<'l. Thl;;;: ,t~t@:i::lm t:l 
iri~~~ ~ta &...:.-vihlii~s the goo.m~tl:-y ~ml~ pr..J§.w:r:lfo.s- 6!ss->~'iat~d wftti ~"'Q\ iri~ngl~~ 

Virar,;;;: ID ff$9-.~:r1 Mi;1f$'.~~" is :rectii;,,-ed, the ~'1lml infm111:atkm in.cirn:ling stitD:heEi :ai'sd p;,i!rntion type;, :;,ii£ ~,isell :as the 
~~@:let lnfr~rr~i.:l:!k~,1 fri,:;4.'(,Jln!J pi·w:..;.·,:r!if:$ i!.W~ ,;,k,1~r~ tht\;.il~h ~he deit)uitp!e~~t, t'he: t~~~iidi'~ hi~ream l~ f~i 
l\TI~:Q fa:e, -~n~hn:i~l*' :d..~"1J\_"ref 

............................ 
f ,,l t :m~fo~ 
l ... ~1tl~~:~: .... ..l 
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A. furasl *taclsr, ,,.,~'ch re:acts a s~ctori .t:f th$' bit itrse.a.."n arm -d!St~rmtna,; wWch oog,es cl' the- cru~t !~\.-el rne~'h 
~f!:?:' ~lJ::if.:l -~ li'e. ~~~~t ~r ~~~e~. 

A, tl!t1~~ rx,i~·t.'CT'l @llOOffi:r, ';Nhi(;f: J~jfl'§. ~ ~~ioo iilT tht: bit ~rearn iltH .. 'J 0JtplJ~} a tili/llt:!n}ff d Sfa'<1~~~ p,Ol)'g:Tirn.i, 
ir1dui.l~n~'.'!tl".)t1J~t ~,'h,;:r,,,,~;dfo.&~, in:f<.,.nn~fon. lit~t ~~~ ;,'i?.d~<: ~x1w:liri~~:!: .. ~~1 tW'Elp.,;-i.~r i.,r:;iw~,~. 

A t\:i,~~.t $plt ~~~rntor, y/~i.;.t, mte$ t~ ou~~:r!. ,~m, r,fo-ctt~ bi n:~ fui:i·~-~ di:!oor:i:er ;;;int 1~ $/mpl~ ~1~w:;m 
<lee..~ .• m:~::l .~pp!i-e~ ihe >:";Ol"S'e:%-"":l::~l11..3 fr:i,,~isl :&flfa ,:pernfkin. r,n'ldm~ngi ~ ne:'N 1~:;.,'$i\ cl' <let~~ me-s.h. 

i~?~~t }:=~r~~~rn :,,..,,,,,,,~'':'"''''''''~''''''''''''l 
=====411:1 i\..~~}f.3.~ .. ~~:t~~ :,; 

. i :rt~~~~t $}~~ (~~t~:t 
r*"l 
~ ~--------~ 
~ f'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'..:', 
~ : 
~ ! S.b1~~t1~ r~~i};~:".u~, 

z!;~;:.s::,zk-r 

i} ,~t~rt e,,.~e is ;3; t#n-,h\>iB es.,"<deo 0:f !!he furn1 'Q'\.'m Q'l;.;"-0 rn::ttt xx~t. $$~'*$1 $l,Kh c;i¢e;$ ~$ ~n$l;;"i,'1$.l in:t;< t~ 
!Ji:t~lre~m f..z.:,f ~";<1:x:t'lr>.::tii$.~~kf? pt~·p:,}~~. 'f,) p1-=e'i:'<e'nt ~1-w ',1;,::tn::'1!jl'dl s:5:mdwi::ii'i:;~ib'\ :;;tmh ~~:i~'*- ~t.in :nt.:i N!<· 
emw!~t-&,1 by th~ 4~t~, 1h~ t, ;u~n:t'1~~d by th~ in$.ertk~ cl & sttiflt~ bl~ '1' aftir !!::~ct, h:y~.!zjnei :$.e~ifuioe 't'l 
@,':ght Q\;; lM; d<::.~():.__-i;,..'~f th.'!U 1*if! it*~* ttMfk'@ hiw: 'h~\~"'} pm~ng 1h~ Ut ~t~m-n, N;:i!~ h~t \.h!:t -~dH:rn~fu c~~f i~ 
t:k:~%Jn~cl ~tich ~11 ki nev~r ~t~r~re ~ $:~t'%hr-.:.·.-n~~fo;m, <.:R.4e Th$r~fore the tit s~fy)pbg r.~~ dee~ oo! n...~ be· 
flt~~"'ti fl) '!ti~ ~1ltt1~ di' ll'W ti~ ~t~~rr) that e~1talti afl~~wiic cocie,:i cia.:a. 

Th~ ~1fin~dfvitr d a, 3D m~s.h is ~prnlIDnkx:l ill~ a Simpl*'l Ps;\l:,>9;;1r:; (ti+.,i::ni;iAol:~ <..>,,ch"i ;:_s,;;:/nQ!~ ~'l.-lncl;:tr.-:,:<!o9p} \-;_,Hh 
2-Wti Of it'Kiru ~n t.f t\Oi.:in&1,~y ',"rntit~ kfot1tii%d, "*~ '<','ltll zero w rrio-,~ iriem~f ~~es!~M!ed ~~- tdyg::it1 'et.~e-$, 
\-bthen §ha. pa:irs cf {:0SsB:~1>mcting b..:>1ITTcl~ry edge:B< :are tiih')Hf.~i'J, m.~ :t'!rj~~!§ ti ltM!: t~%UH11J r~t)nl>tltit."l~d nt:lf.~11 
C'?:f!1sl~pondh.~ fo. bct;;r:,:;:rary ~>:t"ls.~ c;,f ·th~ Sirr)p~ Poljl9or; f~s:i lh~ Vert~<s::: Gt-ap'1 Th~ ~W~S!}0.!'1:Ger..¢1i:! arnong µ~its 
ct ~irnple PQ!~'@.. .. .it1 b>~~r~-d~n,' ~i.~$ ,~ r~ix:~·f~f,e:,j by ~ d~,.,ctmg p,.~-:::u::~$- ft:;J;ITT trie ,tructwe of: Vent.x Gti:lP\ 
pn:.zj~t:i~g the V-erteK U.x:op !Q\'W<.,{p t~b!e ... Tte Ver~e:,i; Q·:l.t)h ifi r~iit,;;,~.,:,.r,-t~,:i )'!--.: {~) ·~ r&:>c}*"'d ~i,±~r~n~""'l)J tr>l<<'>, 1)} *h*" 
V~i~~ Tr":}e_. ~id ji/Q ;mm ,xmore_j~~~ ~.,;. Th~ Simp!frP.ti)go,.-, is $p.1$:~"'ll:ed $ fi}s t'OOt-l:.!-rl spanning tree, (ill 
tl'I® n·i~'*'.\.~ n-~. \s/1itt:; 0~~1r1~~ ~~ ~~~ t-1' ka\:~t1.~1 t<f mt trnr~lij~. (iliJ ti ~liKfL#ni:.:~ tirrt~t,::Nn'§ pmt-twrn, 1j1K~ Hi) 
~= !;*1U~t1~ c.::t ;x;i~'9c).\J~d\}.~$., ':?f.;,,,~ m~r..:~Mit1~ ~i~tn~ @:t~ 11~a 10 recoostn..<et t~e tms~es: :n•v n:~rcr~,g on iTuS left: 
or on too right ~~"1g t~ ~'ii;?~~"'l t>:i:undirig !oop, si~1ing:frm, $11 mite! ectgec tall~ He ttot edge. T~ pClj,"\;!Ofl 
M~~ aru ~std t;) ioii:1 or f.lt:i to jpiti li~i'ig!~ !li.J~fm@ ~ i-n~rnh~~ ~~~ ~ ftrm ti~ ~~?~ ~:::ii th~ n,~;l:'i"ic A!!i W,e 
~i.:1ng!ees ~~ ~he, ~imple ~'J!y9nn $f:?.: ,,,'sife<l w.: §~ i:wder cf :f3\:.-'ft~l <::.'.-ff~ l}J3r@!>S< Tr~ &~'11pl:e p{.1\@1Jn oot~ttlry 
~d~-s ar~" ~il in oor:r~-s;poo~'<k">ll: u,~ir:fl too irn.-o.m~ti~"'l ,:.:t:i:,'iainsd h t"iec \/e:rte;" Lo.-1' lt<ttk">:iP g¢i!e, ar¢ s~, 
ri;:ci:,n'~*JJtting the Qf:iey~~I !;~~~v{y, 
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p:1 

i~t 
;>·:: 

~: 
~~ .. ~~i~ ': .··~ 
'i li x:-~ 

Hi.$ . N 

~: 

"He 

. . . . . . . . . . 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~ ·C \~ [l ~ 
~ :~ ~ ~,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,~l,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,~ 

~i~¥~~~ VJ ~ 42 ~0 1"%~k.3gi~ Stff.$'*-Y ~pr~~11t.ltk)tl (~f ~ ~~fnfillli tri~$h, 
A ~ for .fl EiirnpI:fl ~sh; ~l'ro ~"C:,·.-fa:st graph :i!I .1 t~-~, 

a ~ wti§:~ iEl ~tr1p1~ ttl~:§h J:S tut tht'tlli:'gh n~ 'Ifill~): tr'OO. t~ t~~,ult ~, i:l: mmpl~ pa:iy~~. 
C : ··.l-d" ;sc<l,;:"':" ·&)f -t·"'""· · :«t"''''"" "'~ ,~-l'""S:<'~)t'd~ ~: · "'"'"'':"c"I'-·· f'~'"'ci 4i:m-:-<,~t'<-• -1_·· · :ii; t3il' ti-.3"l! :.""i·-•:Jil"' ,·; tjl:.C":!,'li(i ·; ... ~ •... • ~~"'' .. ;~., "'*~ '"""'"'"· ~• »'<'· ~" f. '-'•-·er ... , .. <. ~:(t 1:1...._-..'!.4 "Is~~ >--•"'····· ~1-'!ol. ~- ""-~-' "i . n .. !io.~n~ _.,, ,~ ,:i,,,_.~ft 

D ~ too §riangle tme -~rmi:n:g th~ d:1.m~ gr~ of too a-irnpfo pd;·g~1, In the g~nM1lil: i::~~; tfm fa,,;:;~, torM:t i~ 
TI!~t e~t1$Ul.."-t1M s~mmm; too :t:t~f w~n of m~ JO ~~tfi. Tti~ 1t~rt~ graph ffii o::1~rnpa:~t1 l)fl~ rnt"Mi~!ti:g 
~e~ of thse ID n1e:sh. ff' th~ 30 rn5h ha~ polygt1<MI f~es, fue:t are s;i.d}-seq~tfy fu'fang~fated ~· ~n~ng 

vaii.u1~ n~.hing ~-d~s, ic:>1:mit~rti~g: ~M foo~ foro:st in~o a ·tria:llg,le 10:rn:isi with on~ trmn.g~ tm~ •~""f' 
QQm1~t~ ~~~f!t. 

l}m ~~ftt*!i'y ~n~i pti~'®!'l:)' ci';,)t;:i sii:f~ qu~«sfr;l'®..i ~ (i)'~tllct~-i ..)t :.1: fot1,tQ,~ ~f ;:it'\o:.t~~t~ iri th~ t¥cl»Y f•f lt~~~r~~) tl 
ih~ tri~i1tie.1t. The c~rre~p~,··widi-~ v~ii~tor~ ~H,,Ji~ ;m't: 1r~i'R.'$/'dll:~d ln W:::$ ;'liiliT1e- ~r::rer o::# k#Vti'~~L i1kd~t:~d willi lhe 
o::-{t~~l-t:ling rr1s'lrct1lr1~ attj µtl!ygtt1:,,.~'\,.~i. ~o thf!t, ;it tt\'tSh ~- ar th~~ utan@!~ d~t~ ~mi, r~~i\1~d,. tl:w ciOOOO§:f 
®1 tU~l~t ~h~ t(~,~~~~,_-m,.iiNg trl~tWi~ 

A ~JrH11anrold JD r:~--esh :ia reire,s~me1 ~; a rr:anit~td ~ meS<h an-d a 'Ve~x ,;iustering aira,y .. The V1;rte~ 
Citist~ri~ 2rt$y ~ ,-Epres:e~ ir; the btstrsrn ~$ ~ s~@:en~ cr $l:tcilit'§.~ ¢%"ilat~ (~r S@:::h~s) with o,."'le 
<;~:,1!"!1~1tl P~f ',,i~f~~:K: n~ ~c':-0->.1~1i] ~!Ml;~ (~C(!c<..~~' ih€l St~:t:ih,i;,s ~tj:;,-f" fu,i,;. ,.,~rt~r gr~'h i:r1d o;;Ot):t;trU~~- th~ ',}~rt-~::~ 
Cl:Ustenng .ITTay usir-g tte S:Ui;;M:S, Figure <i/2 ~ 4:J sho,vs ~ 3D mesh \Mth ::i slnguf.a- vertex and a singulijr ed-ge, 
""'tlfHh<epoi;ig~,~ in~d:ersno in$ s.~·1fr~dar ~'ertEx l'1i:gll~ighEo. 
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Figur-~ V-2 - 43 - ID m~,~~s \~th singw~u·· ~'«fices and 5:tngulaf e:dges 
(~~ci1i ~~ With ttiro~ ihcid~cfit fa'b~~ atttl gingti!~t ~~ b~Mo~•j 

i.:f { F .. ~.r~~-,i--.: i :'".--s1H_~, y~ ... ,~; .i~· 0) T 
f z:>t~ ~hl{:h :;::\:s<~in~~~:-::t~~d t~:{;:_~r>::::J~~~?r~ t 

::f~:~c~:~~J~:': ·~r,:~_rt--::·.::<:. ::;;:r·~j§~~h -~~~~~~~ c:-~~·H:2~ t: . .r't~ct: ~:-c~·nR-:'i \ :·~,:~ :: ~:::-:···§> t.-~~b I~:, 
if {~:-:,;_{,'-"'m:~~~.i::t(":;~~-z,":;,:'S .~ 

-:.:1~~·<:\:~~J~~ :ft: t t:<J:-.:~~.,:~: ~iitd. t~u. ~~ 1tt \r~~-ct:~~-;.~ ::::J .. tt~:= t:~~~-.t:' L~~i\J ~~t:r :r ~~:~·/ 
~i~:!r:::)~t-~ t. r·_i.-:~rt·JJ~! ·t:c~:~s:: -i~:~~fi ·2).(>n . .:::}:..r·u,~':. t~J:::J.~~ ~:~f t.1::1.~~]t:Jl~~ t. r~->'~~ T\tr: 1~::nt1t_h(~ 
(::Jl:· ~-~:{~<:~h t.:r:t.~~~\{[1}~· i~.r: ::~.i~':'sr,l~~ r.;:::.l.}{f:.n ( 

,~1"."-'-·•··:f·;;:::l~'-· ::.:~~-~·12..>t.·}ri l':5 q r :i~~~ :1 =:":-1 ~:::~ z:-.:J.. fX~: ~~ )\l3".:: f~ f 1 _{~'. ~~ ct_.. ::.:t~':5 d r:·-~~ ~-:.::: :~;-.):',. .:S· ;~, 1.~·D.:..-:.::·:~ ::~-~~::n.::;::t~':"...: :t :l 'if L L Jt 

.-;~1 ~~)H ff (r:;~rt:8.t }:-:.:H}_'-'-_t.yp,~~ :L:-; .?} ~ 

<!J~~:Z::-::=-ft;. p.:~.-r.:t:.i. t.i ::>:n \;;":\~~j~~ :r :Lr~f ~>~-?~~~~~ t:I-=)t"i-
:~~~~~-x~~~:~<1~~: t: ~:- i.-a-=~ ~·~(L ~~ ·Li'.::·~~~~~~ -~~ L::J t:: :.:: :~~-~~ ~~. r·=~~ ;:::t t~~~>.l·~.:· <:~f t :K:L~:.tr~-~I 1~~~ ~ .) ·· ... ..-~,. ~:r~ n l.~,~ r:q:t:ht~ 
r~:~r~ ~:~a .. ::~b t:.ri~-tn.::.l}~~ .in ;Ji:~~r~J.-;~ r:-::):lY\l<~n f 
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The hli~it~t-ehi"t~i tn©:®. repre!:lenMfo:m, i~ mtMci s::in km Hognf~~,'e f\s.r.~$1 ~p.1tt {Pf$} ~ctwrne .. in l®s: $...1hetw i$ 30 
~~,;,1-l i~r~t;il'!-',:a?>'1t$:l.,:§.:.1·0:.: ::3: &:;,,,;- t¥'>,;,flchit~"' ~~>"' n1~&s fr,l!,~w,::;.,."1 hp:~ ~~'1$1~'V~· .r:,f t,-:,,-,i;'1;:t,;i,rtfa1 ,')fn;r~{im')~ li.. tr::il'"'<o::§ .::pl§t 
qpefa~ii:n is<re~"es~ted by $ klra.$1 ~, the gr~;:ih of '<'eth.~;, and ed~s cl a r,ie,~\ a 1eqi.ence of $ln'lp!e· ~ly~, 
~nd .i;:i. $-e:qµmsc-¢ ,:.f ,.~rl~;. tx:tm'dl~~'l.¢>} .i;:ird pt~~ITJ' w~~¢.~, ·~. ~1:~$h .~ refki¢d t,y~t~ng !11~ HJ~~~ ~h,.~t;~h t"'>~ 
~' IC w~· · ·i}~·,·· · ,&. · • ->> '><''1;· !>.~;: ·A·,~• , ... · J .fi;':''j',._. . !:<';\ ,,~ Ii--'<·· ,._. •. j/ •. · h;:; !.-,~ awl:,,, .. · i: · ,,. · ·-,;c:l~, · ~ ···. > ;._:j... · sCTH'£,,. !§f,lfos.,~ 1H& re-~1;.hJt{;l [A]!@lG€1,~~ ~p~:h,, il.l t1g ~ .. ) ,J1 me' L$U~rig ,h,l:t- 1..<>Jlt1u@s/ ,,CD9~ do:m 0:!1e' 01 l~ie 
:8ll:tW!e :~{y;fr>~S .. ~M nn.twy, ;;:11~0a0t,;g the n~"<'>'' \'erl!?~t im.d W¢µ.trt1e:1. Af ~1icnt pr1M:i:f:tK'-OW!t19 ~oop e~rs t)fr 
~iS~ as a ®ha! p~'i:licfot f-l'.lt ttievei*x ron,.~im~t~s.. a1er foe ronn~-cilvt~,. a10 pr~rtle;; •of !~ ~\-'<' !'a;t>ES ~Lnd 

. , l, ·. . .. ,..; ·~ w ,., · . ·,· .. ·, ·· ·A. ·i .; ,:>,,l ·" • , .. ..i: ·.,f.., t ". ·~··" · ,· ft·' ·· :,. . ~., i....~. ·~ ,1 ;, · ,'. ·. ,. ,;... .. · ~f. ,~ir, at\{" ,~ ,.crnei ;€1,e ~4--'U~,e,:~, ""'isu., an:. QPJtA1,k p,,:$,-;::mofi11~J ~rep ...:m 1..;~ u~.w.~ ,@ til.%.~~ Lne 
>qti,;J.,\"l!:l:;,t~~i~%.if1.i~,t:;; ~a~·~~, th~ ~~i&'t.el'l< h.-:i:y>'.:: b,.:~t} ~~r1""4 

} 

A B 

fii~E~ >,J'l •· 44 ~~ 'l't~ f''.m~t§l :spm o~wrntioo, A :.m ~tm,th 'liit~ ,a ltii'~~t ol ~~t£ tt1>:1tk~d (~. 
The !Tee litJ@~ re~uttin@ from •i::utti:f%@ t)e 3D me'§h through ~he fme~d edge'§ fB), 
E~:cl1 tr:'*' loop ~s- fm~ by ~ 5i:m¢~ po~•gon is:omposoo ~f polygonai faoos {C), 

De,;:.K~l~ T6jnii~ Yr~e, 

Oe.::oo~ per ·m~~;!~ r-1.:lf:nectlvit'i ~'lta llnd pr0:,'*:'rt1 1..~dates 
ftw wi:.1~1tie-:;; til;ivnd p~r t~· ~rd per ;;.~.::rf~L 

Utx:ate o:irm,cthdfy ~Y tr:a~1iati~~.tr.e tree k:ioJ 
~""-~irclk~ to 1}1e d~':*ded ~irrp!e poly(©rJ:. 
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Opllr:,n;1ly, %!t~1difr. Vii'fle1,r f.:{~}HiiMt~ .;'Mt(t pt.:JtW:~"'fy' tipj~~lf.~ j~:,r @I! ~Wt. ",'$tiltfft. !ate@. @I}@ D:'Wf,@:S n~t ~tJoon:t 
1o ;s.riy t:lan-J!~ ~, 

n~ M~<tm· mb,•rriitlt'l'n ts tSSfM'it~Uy dt"ik~ mto tN© p.,.111t ltie fuit patt o..)tt1runs infurl:1~twn ~t;<ouHh.-e Mgt ie,iti 
~~dw.,g: P>'tli.~lii~s of·~. tt~'J<_·:iM . .a~i Ni~ s~0:nd de:nras trn w.~~rt:~ tb..~t ~~ b,i.,~~M tt m~ ni~~"1. 

i'h~ ~r~ ~\~ t¢~\ $~id, t$t1'ii'~~' ~r~*~Ang~ fkJ,i~ d~finoo in an incle~:ei:!Fa,ooSet r~::ii:k The t'.re;~'M ~rijle \$ 
tiU~";:tttoo te ~ 6-illt \'tJ:!t.i~ ~M i~ r&.:tn:1tttie~~ct ~t 2~pl"'t:h.~~-e~19~1Mo:1J. 

Th&~ am fo,ur i>in::h ar pcp>i':c'l'i.~~: v~Jrox ·~t::1C~diri~ro11. {c.·11)f;:Jt nrnrnals {n::Jrrn,llL ~k¥~ {;:;elm} &id '4its<Jrn:e 
coon:hthttti~ (t1);t.'\."@'d}. F>'tt.~'ifo:~ ~ri oo b-..."\'i.md k~ lt'Ml n1~h it:: ftX-:r dl:~~M "'""•tts: !'lO bn.-dir:~,. ~ virh.tt, pet f~ce 
and p.~ t:':lmer. Ncl ai!l ootT·ibina:t.iooE: cl hin;-:fa,'1@B: are· 'lalkL 1~bk Vt.,. $i i:i!}}-4 ~h,~ v~)# ¢•:n"lP:~1~#-c:i'l~ ... tM¢ bit;;clrt:g ~f 
~;gi:h ~l:lt~rty i~ @blai,~'d :irnrn a:;:,;,:~d_bindin.g, :norrne1l_bi:rn::ng, oolcf=bl~dlr~~ .mr:i tel{):,~n::L~1d.~1g, respoc!!.h,~y, 

•per· f;tt? • p.i!!rcomer 
~ .................................................................................................................................................................... :-..-....-.... ........................................................................................................................................................ :-..-....-.... ................................................................................ ,. ____ ..,..,...., _____ ....,_...., ____ ....,...., __ _ 
• t::t1t)t·d forbkkfa~ \{tlld furti:itl~~ :forhkl~""n 
:;,,,,.,,, ......................................................................................................................................................................................... ;,,,.,, ................................................................................................................................................................................................... ;,,,,.,, ............................................................................................... ~--------------------... 
• t=iutrnal v~Ud \<~i~ ~ v~k§ I ·v~M 
t'"~""""':""""""""""""""""""""""""""""""""" :-.., ................ ~~.................................................................................................................................... :-., ................ ~::"~~"""""""""""""""""""""""""""""t""""""~::"":""""""""""""""""""""""""""""""t""""""~:~"~"""""""""""""""""""""""""""""',/. 
, c.olbf V;,ihd \>'.,rn,<'l ~ V£l>~ i \,a:t.1 

: ~"""""""""""""""""""""""""""""""""""""""',/. ~""""""""""""""""""""""""""""""""""""""""',/. ~"""""""""""""""""""""""""""""""""""""""t"""""""""""""""""""""""""""""""""""""""""i""""""""""""""""""""""""""""""""""""""""',/. 
• fa.'.l(CO~ V,tiilid ;;,~lid ~ k'"ifbidd-en ! wikl 
:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~. ~~. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~!~~~~~~~~~~~~~~. ~~~~~~~. ~~~~~~~~~~~~~~~~~~~l~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

For e1C>:., ~m-,µerty foil· 1,·,:nth ·~rn i:s ~ !nmciir:Q. Le. the bmimi ·t~lci 1ahJe·i nm ~~'"'lt~h th:e n,~ ~'ffi'lmfl w;iit.1e,, t~ 
f-cl!m~\mg (nfQ,"111:~fo:;,•1 fa: fs..rbc~'<>J' .;j~oo~d: ai b.~mciing: D;}X, .:;ii qu2,'1l.fa:~fo:m ,;,'!Ep-. a preci~fion mooe, ;;;J ~:gt .of 
t~f,foz,len~ lt~~t for th~at p\;&k~faJti. Tht 0\;:'t~1din~ ~it.ot.~i> kli' H-i:t •i~'kK ~tx.irdin.,'l$k:~· 1~ fa-til'~f de$.tt1b·ed beki-\'/. 
The iam~ ®oJding ~:.1foc:~~, ,~pl ifs. m th:e ot!w!r Jlrm,"erfe·~ 

iht pfe~n,:ie d ~ bz.-;,,wt.fa~ it~~: b t~h~n bt t!-i:t ·~i<l 'l:.oot:i(JA$'1;,~i'l, The ~:,on,;fot~ b(ci~ b ~ tl.llt;:" f~p:t~i~~'il~4 ty the 
PO·:fjft~'l @f it:;;. k}w,~ ~ft t~Ti$'f ~n:.-:l lh~ l~·ih :pf t~ sk'le. Fr;r g~~e~J t,~~t: ~~~~tl?t'$ ar~ :gh:~'1 b\r c~ti ... ;t.:mtn. 
~~~'tUtmi,t. t:-tl{:inf...Jt~in ~t\;_,1 it;oou.t~ii~,, If ~'1-t) t<:tt~NifrW b.'.'>:.:< h -&:x.iwf, ~ cl@~~l~ ~)vnclhg b ... ~1 i:i ,:!$ft!~\~, Th~ 
td~u:it b~Jmiin~ l-it:i): ~i~ it~ ki'W~f ,~1 UHt:~' m !he ~·i~it\ ~-rid ~ ::.1dl 1it~. 

The next fu:!.fd OO(lf'd_q:uanl indicates 1he f1:t:.%11b1:>r cl bits to \-'ihich eac.<h oo:;:rdinate is qt,anfi~--d to. ·Th;., 

c~o.aj,"~,tJ~~ fie,.\i in(l~'!e~, ttre: predkti-~4 m~~: It th;.n.1!d -l:Jh'<'·~:,;-::; t<·e ·e,;w~i tt;;; '":O'. 

The coo.ro_n!~mb<da neld indicat~s fu~ nun1!:~ :!Jf t0€'F:ide!i~ u~d for f~~r pr$.,~iloi, lt t.an t;,/lk~ q;,'E ti,f tn~ 
il'~illei; !''K¥st'i!:fY 'Oi', ''.Hr, (,jfi!J 'H, ~~~·..:t,nt.§i~tiW.~d 11~<t1bss:~ d "-'<.:ik'Cs. $t-~ fs~m :r~l W:rrl· ·~h:ss 00-o.-rd;_Jambtfa:1 
fiekt The ilI$t 1::-0:,..'lf(j_J~'Tlbdi!l \l~~Je ~~ r:o~~.iaed ~ ti~t tn-e ::n~'s'l cl ti 1he u~'l't'@J t's'k<t,'da ':&l~m IB eq,tml to ~,ne. nts 
fieki indk,~t~s fr~ °"'"'~gM given fo ~n ;S,<'\Ce~~o.r for sXeciictQ,. T~ fu;l$ti'tg ptir-it ,~lw,1:: of ~ coefflc~':'it ::S gi'..,asi t-y m~ 
t:w;,:.MtJ, i4ti,1:ed ki~ttJei: di>di.i~d by 1 ~:r t~ t:o:;<:>~f ~tJttrdu:iuant The iasi c~tt.uni ~ rn,#er 'lramrrtitte<l and is 
oe~1ned to be: ·1 mintJs ·t.te -~kwn of ij!! t:.'ltlff c,,~flk::i:en~:S. 

Them'$ %)in~ r~~ttklbM fz'l-· lhe nc,1Yn~1 ~·::::.9ert;.t iht, n~rt.naf~J.Joo)t f:Skl ts a{;i:.,:ays fol~, and tlw :n~aJ_cyua1d 
ia:!ue· rrn;~t M~·{a)':S. an ·ood numlm. 
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The::·~ di~ th~ ~<l::iiillfo,n t)~~ {9 s,;:Qn::iotty -~~rfo:~t tifi:liph(~~), hm~i)lit h~ott{lt\ l.*1d iii.:lr~it d,i:fafl<.i}; 1h:t'= i,~rWit.·'n tti~ 
so;etltle.1 &dt1~~le, tcfrt.Jnru10i,~ of :'htls<:S H'lr~@ pfet..~e~ t'.'f d:ata in Hw bi1mt:m1,. Be:e Hgur@ V2 ~45, 

:!tflf~x~'\J!gh 
t",Jbk$:t.1f\,Jdt~ 

t,-t;,,.1.'ij:t)kty" 
p:;~d 

too® tif~tit 
h -~l 

:...,-.:: s 

f\w.n~ vt. 41 - fy1~-Sc t)f: dat~ p1a:rtW~~~ ; (.i) t}lte t.~· f:rl(~~ tiri:)t1fl- (~ ~'tl u ~n-'l.t td 1ndt1:ded ir~ ~ pirtn.1:t*t­
fb) !Oflle Qf ll'!Qfe, V~ im,famd ifl ill• ~"<J;:rtifkR (~l U~ p~rtitl~f:I b~ Qf!~ p~k ·of tt ~rid kt 

Tora ~iifiDn ilrn:JlGlifo-s too bit: ..... "r~ern ':<itfo o~ or m~:,J13 s"fiqt,'f-lnc~ rn 001111~-crod 1Jm,9omsnt {X;.'<:"'l~:::!iting -cf ¥·&1:'$;.; 

,w~ph, trh~ng~ ~re'~,- Ji:!"Kl trl~'W~ ~t~. 1'~ ~~ ct tre ci::irm~~d ,wT1~~'lt $~,;iu~n,~ .~ ~tt=:m1ir:,."$...i by tb~ 
i~~L~o.~')nent f~k:L The foi!l1:"\,~~ r~'iifii.m rnJ!i/ be erh~· tyi1,e O &: 1. · · 

lN.t r~~tliH~n in~foJfo\z; 1t~ Mtk¢:..~;t's ',,;J~h l:/t~~ ,::.t 1ts-t-~'t $~<1,u,tt:~ af "''~:ii: w~,h fh* ~nd d 1!'t'@l ,~~rl~:.: si~h 
s~~t.wnoo fa d~rnm1ir1~J ti} tM iast_\fQ f:WtL Tl'® p~ttk:n kiliowing the Vi"!1ie¥ gra}h parttwn ~ha!! be Wtd pair 
t"l~tMhw. 

Th% ~!'Ml~ it)tlie~t~ 1t® t:~tt:lh~~1 \'.<Rh at'® ~il' tiJ M~!it~ tr~€' ~n<l M~n>;1I;.'!: d~~' Th.~ Wtd ri~k P~'ti/ti,;11: is: 
<l1:Sr~~:ierized ty fuF. 0;;,erti<?::>: grnph d, \iisffing /r,,:fr~.o?.s.. ~tld bou11t~ry- priJicfot) }Ht**. Ti~s~ vwi~:i!~-s 3:'r,§o {f'>'~n 
:fi;:~J .. ~ cod~-v:g_jrl~ l~ffkodap_rigl'ri:_!Jfo,op_fd~, .. ~nd v.;,,$p.-Wfl=f"<..,...J, "'"'',J.itp~·•¥,,._.~·J t~!") ~,,<Ji,;..~~~~ ~ "'"''{~" 

@atih 1~1~~t©11cl1t1i;§ ki lf~ Wk"! ~iL ~t i'l"l u~"{:l ro -g;,~• ff~ k11u·}:lir~ ioor in~m~lk.r; fw:n ~he V\:lti:ex griph:, 
e.o.rlap_liP.,ff_hk:.1.1<p_k!ll: ~d c:oiifap,_rsgM_b!ocp_idx net% !m:ik~~te tie !~ft ~nti rwit &-art!;:;:g f-\.)lnt~ at Ille t~~UtlJ!Dfl 
:!oo.p. Th~v at'@: aho us-oo fo &::~i~ if .a; \i~'ifil~ lb -~ partdt!h ~ alre.oo~' ,ii:st~d ih ft1E· or:e'<'ioos tiartiiort 
-~;. . •kd' .. ........,_-,ii ·f· .j .. ' . .- . ..,.,~ ·:;,• . ~- q ,,._ .. ~~ . • .,· ... !-..« : . ' .: ' . .,: . *"'"" :. : ·~•. . • , ..• i< :i1 i;._w .,,,i. ,,.,.,_.~_. • ..! ,·.'h ... : +..<-. • "'""~~v .... ~>1elft/ .. J."l ~ ,11;:,;;l ITTd!C-$t,/,:_,. ~' ID~ , ~ ~1~ 00 ,Ji~ ..,<i.:,ti.~®f}> (h ~-;:;, partnfO!l $'jqu~.,, l:.:<le ""'~~ ,i €:,'l lH~I 

·,mtmi fa '!iM&~i \v%:th ~w~vii:~m p~<tifaY\~ ff ®'if.i p~d1fot1 :\:ncl .. al ;i, br..1Mh -cod,;l;tzU.)r.;m~.:!h-~tt ff<$hi ~s; .1tld~ ~o t...,.I:\: 
~titt~~,'t\ Any ~Vt~ t<t t"'®t1#km ti'si.t),' ki:ksw tht tt%:J p~it ~iitfuti. 

1}~~ re:strk:t-i:;d bru.im:lary i:~e:!idion rnrnie drie~, mt duplir:.ale ,,;"f;ri:~s bfi.l'::.\'eefl pmi1ik,,S1s ~"'1l..."l?. the \'Bmi...~s 
p,ooh-:::.fod in 1h~ ~~,fivb:u$ p~rtili°'""!~ ~1BY r.,-i:4: ~ El'•'.~il,i1J:il~\ ~~ictims l$ 4:m~ 0:"ll/ '<',·fth the $ili~~b!~ v~1k~1:,. :;>,·hkh 
ffl';e pre..ik:tei.:J it t,~ Oi-,.'<:""r~ro: r~m~¥\ j it1.<e pr(';\<!Qu~ pJr:rt\1rm ~re !o~t ttt~ trt~119I~$ ~t. the b,..").t.~dijfi:~$ n,;~y n~ be 
t~"'.i'."'.>r,;s.'irL~:i:Ed ffi!e k':J 1}~ f;3;c~t 1:h:~i: thE' V,'?,"1:i~s. from th:€· ~@\inu~ ~rtmoos ;;ire Mt a,,sJa,-§:sJe .. Hn-'NE',,set, ihe vertk~~ 
t~'t:'dkttd ir.:; the (,tm,~A p~tt'li,:x:\ t'rl~)' b~ t~Ci:ii:'@lti;1,;t~i ~id <fut;_OOH1£si {;_~"l t-Or,tirm;;-: 

1}~~ fo!k1.>,~ting prOL.~s~ i!,• sppi:~d ror ~e pre:::lictir.i§-i. ~<ith s suhs..·0~1 of all an~~forn;. Let the -Cti:l'H,int me,_<hnd fr.w 
p,ooh-:::.ti.-.n ,,,,,ith J a~sk:,r~ (~,.t;<1 b~ rr"' f{~,h,c). Trn:n tlw ~~fuN ·~ d"' d' * ~ Md t!:"ID 'ia!u~· -~- is ~~~:ecl. 
HC'N~'l~L ,,~iht'!:h me &:1>t~~t~1 .at~ v~it~tl ii°'i m~ ~'Wis''lbus. p1*11Hort~, tr~ ~:t~ictiori ti1tt';\t'ci i~ fls fol~,,,,,~. 
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~Vhen thfa; rmirli il> ~e.~:ied, ihe ~o.:der assu~ th~ e.-ery ~·t!~:;1: b rio1 '>'b~ed In l~ ptt''><'hl~ ;pti&:1~n,. Thu~, 
a~· th~ t'1re~ \,aru~;s d ~~ ra~t triooge ar-e pl"~icteti., fo~ vinit~s it1 th~ res! -Of #Wi' ti<'l!n¢e-s ::ri Hw ~'>Jjtiil!m1 v&I 
h$\;~ ijij 1hrf~ .;~1JK:l;.!$lt.)f$ ft.~- !.Hf@¢.tk:in 

~N ~1i~h~~ thJi!t =~~v~ ~il'iJt)~ kit~)k~t ~j th.1t 6b i-1:-;)t ~~ve J t.;.xmcl~t)\ tlw· 'le,rkx gaph oo~s nw e,mtah ~ny 
!~s i!im1 i~ oon@ a 1rfil~. Th-6 fu~ \'{LS§mp:I~, if ~t. indit@le~ thm miz grn(:.1,\ {-"2:.'.lnk~n§ ·1;-<;J !t~:ip. •$-Orne f:!:tlt:J~ t)ei:t'J",,v 
~t~ ~tiW+~"rl \,<,;h~tl: v;...:sm1p1~ i~ s~t 

Ei:ich vw-t,~~· tun ~ t::h~mo::::fof.t~&":l by $~V~'~i ,.,~t*'ll!!sf§, tl~':rni,~'\,' 1-tmgth. =~~t fot,:;,'~tii':l k;l.f.t) ·~nd kX":f~ i~itw. i't)~~ 
v:aJi~b!~- are gi·l~n by me fields ~_runJ1N1gfu, "ii'!Jijlast vg_Jorw:ard_mn,, vg_J-Q(:lp ~ncl l~op:3t.1de;t:; 
~f~~..:1rtU-w1, •tg_lo~p ~ntl H:1t«pJt~oox d.."\t1t.iifr1 W,fon'ia!k.it1 t~@1h'@ lu Iott~"§_ V'lh~n vg-'!;.ln·~ i~ tru~., %t1~~ 
thn;!a neim are n-.<:it ('.:.."}dect. 

Th~ ~J:ti ... w~s- t•'-1 (~'-ttt"!5ktict ih~ 'fi''@,t~"' !t."(;,p Ll!!:.'l§t 2m aL~m~·y· hxv q®u~ vat~-:fu, h!ti8.Jf &ript:f \Nh~ri vg:_k~ it 
~t th~ i:·,1:l,',mti r<1n b ~ti fn~!:1 ~~ ki,1t} qmK~~- v\ih~n °11~:cJ&w~rdJJJ:t~ i:!:. :ii.z)t ~'!!si: ij nm h pui,g.d tiut fo:wn th'!; Qtrol.lt"l. 
~oop_;ir-id1S">:i,i; cts;,t~~1hs~; too- ~slti,::w.: 1:;;f th~ p~l~ m~t run i:r:: thE .qusu~. vg_Jo;rwM:d_n;m i~ rn:t coded \,-th~. Uw 
It.~:, qti~L® ~ ~it~pty. ~o-t$_§tlidittt it l-t:~4id by it~ W'iaty rnt~t~ntatit.<i'L \•Vhfilt th~ ir~'fu:"' .~ ~ual ki th~ trui~lmt t>'f 
t"l~m~nhi in nm qu,,~u!!s rnirn.~ t .. lht1J lr?.lilk1g hif (*. ii~ ut1~r}; r..~Y®~fil1:t~fa::..'"l ~ ntit t";(>d1~d lh,.~!!sk)n:,i wht1ln th~~~ \j; .l"§! 

sbgle :s~rn!ilnt in lbs ~tsia:11.is., ~~_ind~ :is not code<l~ 

Ttm ~i f.lf {h,~ ~rntm i:!:. d!!st~~:~)it'lmi by th~ V{t._J<il'!it i:ifd -...iJoot tk~MR Ji.~ :§!Utili«!t)' d~')'1h :..':atfaitM~- !f!. lt.%.'tl fr~·- H1i!t. 
fis.:.lr!l'~~-- •~ ($ ~~f~'t'i~~i ¢~h fot~ \1.L.~~f@ t¢.:t ~M ~tct~n;~i~\~~d ~~t;f,; ti1t~ ~-9.J~f ks riz::.1 $-i\lc 'rh~ ,f~p.t!"}@ 
ir1Hl.ili=~ to a~o ,;;i;:t 1~ lli"'Qlh§"IWg of th~ gra,ci"i:. TM ~i'ru t"if th~ g{~pl'i fa i"~B:l-:,~®:i! 1.-f1~n th~ d~th ~i.w11,1t1@ t.~~11@ 

t~~tiv~. 
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A 

Figll;lrt;, \f'J, «46 =, Step~ ti} buijl4 th-e l"Ki,un,i::faig kl~('} tmrn thse 'r;t'ett~ gro:ph, 
A : >.mr:kx graph (!iB;._~o~d :into Vi~~ tr.,'"'e: ~gr~n:} ~md jump -s<dg·~~' (rooj, 

B :: ~~funtit,..~ \;~ttex tr~ l:$ tl~m-oo ti:y tumncg j~mp ~d~"l!i jn ha§L 
C ; -~~ ~~tended Vffl-f,')": tr~ h~ ~'<;Q ,~~~ f-m ~Gh jimm ~ig!?,\ 

0 : b1tHd th:t ~~~ootd '¥"1'>1'~~»-! ~t~ l~, 
e : ~()-Hn~~t the- $~~1 ~rd end i.l -1:.eijt:h jmnp.- ~d~, 

f ; r~wfa,m b-$m1dar.y ki:QP, 

V~tt~>; m,tr'~~r~ ~'!>i .1~~~1~i ~X;{)ttlit1{i l):-; ,t d~pt)-1\ttt lt~\/~~l {)f !h@ ~mph 1"%:@ bt"liJt'idbg kx;:p kK-Wi-tip !~bl~ I:@ 
~~;t&'t.©fo@ bi @>.t<fri£! Mt;1tt1(J t'i~ f;it~h ~tW it~-!' ~tl1 ~t~'.~n}.~~ 'ii~titx t~~{.;f'>;l)~ i~t nk~t·nk.f~L 

l~ $t~:i:tt\..~ (~,,~W<h~ t'~t, ... ~m~n.ii~ th~ \/~rt~x G1lrtt~·itW t~~t ~hi:idd 00 Jppli~1 k;, th~ ,N,."t·fai~~ ii~ th~ 'V~tN\:'.<:: Grnr.;h 
t°' rero.ns.~ud ·tt~ 30 m%h. The ful!owing ps~w:la-codt :::.-..tm,marire:s. the ~~mfun O:f the S'~t:Jm:s: d~oo~r: if tt~ 
~~ean !la~_!$-tit~n~-s 11~g in :!11$ ~rr~n~c<ll~'lfWf'lt ~$~r~~ m~m t<r e:~n ve~~x onne \tl:;'~x G~ap~ m tl$P...~~r 
on:w.r. J~~ St!~d1ffet d':f!C{td~r <l~x::ct~~ •,;i• *'ttn.~f·Jno ~'}tTh'l'l.iilOO (~\')ff:; thif' b#~tr!::'am ij thli': !~:il~,;ifl: ·,.-\~lqe 
'S'Ufohitl!Li':)ffi:ffl;1UW ii$. tue, ttiei) tht bi;;'<.)'!~r: "i<.al&!e. :p(lp_cr: ... JJtt 1$:d~Xl®d; iHhe ~::.{t~n v~ilW t~'?31Ul}e,t j~. 
!~${:, ~f; \..m:iign~:d lffi\~~- i~ j~<:k°'l'd, illri<i ~wci.iti~d fo the ~1;.met1t ¥WffoX i i:%& ~l"l ,:,~.-:rd~0r (kt =.mch 00} Tht: 'l;:wrent 

vei$r i tSihen !*/Sh$dto thebac~ clthe{1:ncho::ir_sbdc. 

it- !P-'lp_ct<i"J~l :s. l.i"-i~, th~ th~ !:'l,~-,l~~M v:iki~ ~ 11; d~;!'l'.l~ci, f.<j~'3\,-,~-i ','/.l)h th,.:; Ul;'f~it)~~ it~~-11~"" >.-<~lu~ 
;s;tatk_fode:, 
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lJ~tr19 it~~~j~:l(, ./.l! :$§it;;hln;.Jtii'>~fu..¥ l~ fflkk:'i,,~J ~~:r1 Ut~ ~f'l:i:jk)("~t~dc lhh i~ ~~· &~fr¥:1 th~t ~Ire: :t~i;wtrmt \<~rw-x 
ii ~till l.~ &itdiM to. rt ~t~ p,op l~~~t; -.i~ri~bl~ 11 tnJ@, th1:::"!t~ Wit> &itcfiir@_ ~rit/~1 ffi f~'i)u;,,~'d fr:tllt1 ttm: Eil'itht.'f_:sti!i,'do::. 
'iri®l\ o1n Jnt~1,~r i~tt'l,."l'rm~}faCIM:i~1h i~ d~:::b:'kxd as .in ut~lgn~d ir,&c~~'L ff ~t h di~~f®~1t frtmi t~f(i·. its ~iijn 
{lxR~em i=,n{tf¢t~t~!J;et'ijt%ii,W:$igl)} i~ <::k:{;.<:>~. ~.j';t:j ~ ~*-~ to ~t~~t~· th~ $~'-':!') d im~rnt}'l>t!'l'W-l'lil.w~t~h. l,. 
~f!ih_bilt ttot'iht~n ,_,aJt@ I~ &,.,~<:4:ro. lf pu~h_bit l~ iru@, m~ cun'l.lN v~t~x § l1 pi.i'&~~d to ~ b~k tif m@ 
,~itht\r 1i~1ck. An ir&c"!:1:i~- ~tikh ~ngth .1t!;1ed.~~i ;;_,{~111 tl~~ :itlk:::hit~~ <:'ltithr.if 1$ Mti1~v@d. A k>b1i i':m'11:ith /:1,; 
:re;t.Tlp,iad ~'i ,m:lr.ct!rn1 sli:foh_l~1'.gth ~~no i~cr~e~'faUm1;tn; rr to-ta(_l~r.@ih 1~, £lfl:a~er ttra:n: ~"'*·;·, t;~n [t 

tt'1i~ts<il'_Wt ht.x.il~~-, ,.,~!l@. i~ d~~<rud. TI}~'ti m~ "t1rt~xciu1wh~ .mt~y 1,1 t4-'ldi::trud tsy st1tfilhg tM t ... ii!tw1t \i~t~;~ 1 
io t\e, shii.~hing, anchcr \l?ih:~ a len!Jih equa] t:0 kt~Uenqt}\ and pc~nfa~l!'.f" ~Bir~ ;1 rev~f$e ~tikh The dec..Gder W:le~ a 
\<'_fat~ .inEy lo ~rflJ:m, fui~ -0:perEfon. Toe v_fu!:th~r w·ay pr~'iiOO:$ fur ~aci'i '<'S>'i~::,;: in the v~~i~:,: Grn~'j th~ k~~l'{ 
zi ii$ f:}~th~r (~~,;:k~'l~'$~{lf} =b th\:': c*~:::t~ \/$>nex ()r~ph 'Nitkwt jump$ (i:ctt~ni~I the =.•en:~~ ft$~lt it it /$ ,~ nis;1t), 1\:;< 
'#:ikh foe currerd: v~,,'ier i io l1e stikhing snd-ior vim'l ~. lenq:ih e·qu..~] fo iot~U~;f.'@tf\ $b~~ fri~TI ticth i ~md the 
ancl"li.Y ~t t1~ :!@!~ ii~ .. \::,-e 'Nalk ~bf[.! ihe V~:-i: G:,'E!ph as intl!cat~d :in th~ ~'J'ath~r en~'Si fm ooth i ~nd the 
@'\fa~Y h:l !>;)...<:oi,c))~ l~p ~~ \'' j'~ihl§f &,~tti~ ~::'!t;¥UM1@h-i tfril~$, ~i kt' $'~)h cf;:l)f)'.\~~\',¥t>~ @Wi~ W, <t~l...*t'!:f), 
:{;,, ~:<.~h ... ;.tk1.·,i'. f,,;;~1,:..;.f«.,).,'"'"·,,vj·.t' ;\,, .~.' ... ~j-,.:.A,.- r·~~i-·,,:.f\i.~ ''.·. ~wti·,...,J,,,. ·b>&!i.,~'t'::s:,,,,{v»··1~·.,.\ v,..,;;•:,;,,~ i•· j:,C;..:.:, \;<.:.,,t,.,v t',~·'"'~"":•·l;:,·«'l :::«y·,~:,,, ~ "\,-x::O(._;J...'-:, ""-"l :st:,~,,-.:.' .::._~-.:r ~"-"'tt}:Oh "..._.;.¢:l'~,~};•,; ': ·;I\ .. ,..}~·~ CW-~~ )(X"\X ~,:f ~~·- ~.,~:• ~ X"\."~.·~ ,,.,.,_.,, :~ '":.._,,/:,.;,_~~·~,..,_, _.:._,:.:,;:,.:,;,...,'-:·"~. Jt';• l '""-''-.,.."-.'( . ....._..,, -'~ ~ .._._..~:,..,... ~ ,.,.~ . ...._,:-,"'). "'-"''·'-~~~-.;W~ ~:,.:,~ ~"'"""•~'); 

'!ti~ ·~ &'ity 'N[h :m~ ~~st ,:)t~":l' 0f traV~f~~l tf~~lrj t~ 100: S.i!'f'::§l ;,"!is; ft)~ ttWy \'Bim ttw k)iNtlM tW:l& @f trni~'®.t~. 

t~ cl!!i/,~ .. 1d\:ns l~ :Mi!~h~, M1f ih'ii$.t<:'lr1~ d {j "' i(t §~1 \i%1tt~t Ckt~wksffl = V~Wl~'{ ('.'.ll~·$t~'h1~!}:j Th~ ":/~'t~x 
C:l"'~~ring :1.1rray d@lin~.~ .3: 1rnph th:1.1t is ~ fo:~~st EaD:h fo-w ,Mi ~n~·'.l k, ·the V~rt~,:,, DbltMiMfl: aITi(i ~ d1a~~«d,. w~ 
P®fft'\~11 /f:'gITT; Ctlmpr~~"t'l::1 0ti th~ k.'it®M by ll(XfaMJti@ tll~ \i®:t't~'( CkJSittt'~ .&my R~h mat ~.;:;t'l :1Ntm~t'lt :t~f~m 
~:ecil~·· fo ~he n:R'rt. of thE ·hee: ~f fr~ b~st rt f)e.\,ng~ Irk Th~ fallowing f~~ure ~h$,:,>s !~h s1 {f~~w;;m,1) ~tit.ch i<!lnd 
f$\{}....~"'~ .S1itt~L 

--.~.'.:.:.:'.·.:::'../)<.:, 
.~'> ••••••,nnnn''1., 

7 It) --~ l... -~. 

ti~~{::~ .................................. ,~l~;-: 

f'"':- •• 
~~~ : •. 

tl:::~::.,,·~~~t 

$'tJMi: ~{Hi:16,. it0~it'(, J 
itiitrti:\ HI L ~N~lll i ~·~,,..~':\-'!/ ~l(dt: 
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ir-= tW' !§tit:tt, i!§ ~ rnM'H·~ sWiti. t:'lBJ~ wt ~t~t tc,!lq\:,;· th@ ,,.,, __ J~twr ~ntrk1,J m:sW1\'<1(t tn:wn th~ ~x~h::w ftx ~l ~ng1t1 @>::i@! Rl 
t:s~Ul;;':ng:ih {frm~ \~rte): £ w vffl'tex 3 in the f:igt~ra a;l:xjv'e \ r!Jici-;;n.iin@ ihi:: inte:m1~imm veifo.~s. ITT ;:i te~rp-mm'j w:r~-. 
W# lhwi tillc.i,1 th~ v.Ji;!ii!~i' ~1hii~ ~~tl~tig fr.¢fn thee =ii:tl'"~·t•: l .,;:1tscl fur ~,;:-h ~¢.'{t:&~pW'lrit>"ig e:tMy ~fy;;.<t~-:ci h lht: 
teir~paar:y a«al (from 1ha: la-st entr>,<' b ths fut e-.,<1:rr), '>',i~ ti~tla:~ ~- ·v$i~-e:$; Clu'$eting ar,ay a~. e:q::,latie:d abi:,)'ii~. 

Th~ t1mng~: tr~~ ..J~~"""i.;:r r~~~~~,;,i~b <) ';)'.~"'~"""n,,;;.~ ,if~,~n;,iio:,-;· !!i.l~,,~. f'.,;.1 ~~~i" r;;,'I") ~t 'i!~t"<-t;r,;:it-o.-:~ i;}i n,.~..,, ~nS,¥h ;;md: th~ 
8fa~ of i1~ ~i~h:--r~~-

T~~ lti:~ngi':. tr~~ fa .;;;l: :;~qt-~l'H'1:t:~ d ti;;i~IR<> n.~-:nl';; ;.~ ~:J:{;h 'kffl ,. !~~iti ~i-r~n_l~=ngth ;.:1.,.rj ~ tx,d~;;;ir:, fl~~ ttJto!~f i~ 

t¥\'e.fl:. A t:;.'i"-SJt:\i)~1ir.,,1 run~~ mn for whk.trtCte~f \$ f~1.:e. a:§d ~ !e~tn.m ~ nm F:lJf \.-ihk:h tJ;e.af is twe, Thf; ct~c,::,i;rer 
stnp,E oecwing ttl~ ~<en~<e' ut n.~,n '>Mhei'l tne mm~r or deet:qeo !eat nl'1'$ /is :H.~6"'1or. :0 m?z nu,"1iber of Grim .... ~+iirg 
runs. h the s)nla); a \l'ariahle depth is~~ that cm.<f'!:1s he ru..1mber cf branc!ing ,-un~ rnihus t~ riumb£;r of !eaf 
m18., This impre,'$ ~h~t tie Mal ~1mnh@' {;if rm·,~ ffl; m\~~n;.%. .::m os:M rium:oor. 

A 

figm~ Vl » ,~ = R:~pt~tmfoi; ·iJI• ~impl~ ~'ilYtfP~ ~ .1. t~M~ ti-f ltiM1ij!~ H.l:1''1$. 
A:: ti~JJ!h4!irst it~rd>fl!r of ~-a~tr~al of the, ~iangitl: tl~e s=tarting from the rnci ~dge {gr<i!<·N1}. 

a; e~h titan~~ ~- dai54fi~:d by~ 2+iit c«le a, ~f{O},ad1i·~~-t:1gm Pl~ .xl!dY,.1oct:...:l:£ift (lh or bt~t1~Mr1,ra {3), 
t: 'thi:i s~-t\~ct~ $.f;.\H;it ¢-od'~. i:£' p{lrt§tionlt.!d' /rnttt r.t.t.is. endi:ng sn brM'!:c:hfrig rn ~eaf bii<ingile-s .. E:och run iS; 

. ttreooet:I a-s lt {ttJun;_Je-t:{}th,tU~-af} f~ir. pit1$ a :1:mq:u;mc~ o.f tna:f[;'.h~FliiL ~-d~ bits.., 
opt~~tM!W, .n~ me ~at:e. tsr ~u tn!imE}-s #1n11m~}joo~1 mi:.,~·$,, i:ui ~Qdlj~f!$.i $~~~n1}e t.}f pQltQOt\J!41.~ ~it® §$ 
ijsed to ittrlit~te wtlk;tt iillte:mat Higes of th~ $!~lei fKi=IJ;go;~ emre~pond to or-ig~m1i lntem.al e•s of the 

mesh. ~nd Whi¢:, .on~~, tt: v.irtu:i:!il info,"fml ,Ag~., 

it ~I'm l~''mih t~t ~h ;;·un i~ 1:}-:;.'"lff~i::~rtv <lt<'.';,tj.;!~1 ~m:l tk~~ tid hiwe ,;,,irtu>ill trfanglf:~ then he $'t!tn =of the len¢h cl Jli 
n.tt)i n)l,@1 i~ eqW:~i k':i: th«: 1e)@th ~:i ~)~ l~:.iislfi:i:.fk~ k~)."i ~'sc.\ti$trud~:d b-y ~ht: vei.'1~:.: :i;ir~~ c-~oo®r r.1snu~ :Z! iti4"S~~mi~ 
tt'l-:§t u~ b=,:':<uri(l!n~ !~ ii @n1::-ct1y ttlct.'<i1sm..ictoo}. 

H,=;:i~_,-;,~v~r, if ,.;i. fU) ii~ p1M\~'1«;::\ ~h~ ~d,.;ir1~~ tHi:ii:l hit~ti'~.$·1"1 ~,~~rn~1.. t,,~,;i, m b,t, vi~i.:al ~.af ~i~~-!f~:;. H,;i:,'i~ ""-'h~n 
&::~;;'(x.hr:g t:rfa1rigle ctga, &:ae tri~r~;(~ d.~t@ Qi.'XH?;~mndimg t-P tMt vtt~k"Ji tlj'~i tttiiflg!es. st~U nJt b-it d·etit}t~. 

Th~~ ar~ 0,'1@ ~- t,,<::~ virhrnl lrl~ngl~!i 4 tl~ ,mmtmr 01 irtn¥;!b~ h 1he rurrmt ~rtmoo is ~S$ th~n 
(')l,")(ffi;fl' .. J~M .. hlotm.Jdi " cortm.Jeft ... bkiop __ W.i ., t, ()tMt.t\<.;-f$-e fuer-e art no ¥itttial ti&"!g'Bs. ff there [tff:' ~!lf'ti.w! 
fu"i;ani;iie•~ ~ the foircl,.last tdang!e /:z ~ brand1in,i t.~~~, th;z; l~$t fa,;p it.i~n~fe~ ~"l 'h~ p,,..,.~"'i'mtirt zire ihe ~'i~I 
lrt,,mgflllK Gih>l!r \':;~~= -tmly lh~ ra~t lr§.i,ng!~ h;. 't~iu.iL 
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The tt~;1gl1;::cl,l%t.i d~{;'(;.~f" oi,:.~r;~!i:::t:; in thr~ ~&:p~, It fad. ~,.;~...,_i~~ ~ b~~J1;::r, tht:n ·~• tw:)t H<'lr;;,gi~. ·;':s,hi:~h it:; }dk.w,~i 
bv :a 8<i.WU.e:rt.';@ -t;.:f tria,,"'ul~s. N6te th:a:i ~h~ i~1enrn, Is rffnttv If H1e1tt !s n ,s:ln~!e ma,1al~ in t~e Ciltrn!'i:t: e,.<>t~n~~t~i 
~~pq$t\t. 

T!1e h~d,;!:r ts :¢ boci$iiin flag triingijtatoo fu.l~ lndic~1~ if ;Ii fa~e:s iri b:e ~~~~l&l c~t,Mn:e.rll ,;i.f$ ~rimg!es. !f 
irli~ ITT~ !nii:li,;-:i\.~~ ~!-.~,: if~ ptll)':ijt;<f\_,.;~dw- n~1.u !~ n~ C-t,~~-

The ciec,.~)rg Of a ~:>,0:t ~ian0"-a and w a: non,.-r-0ot irt:tngl.e m-:e. !$..,S$~1tisl~f ~h* ~--n~. Howev~ w~ pdygon_~ge 
fi~i-d j:,:; r~h.,., (,<»1>'!,,i hr ~ W»-:\t ttf<'l!'.if.;iJe of ~ ,::;,')nt.:>\:id,;;d c,:'.<.nt:-."f:<1l•?l1( ~rH1 i~ fit'>'~'ih~s- i-:sf ~):'l'.'.<f~".'tll ~~~11ll~'l; ,'.'i"l:~~' d~ff~t.·. 

lh:o 11:~~ ini:lic~t~ corm~o..'t,,ity \ri:tom1@'tt1n w- ~ ~,lfIBl'1t 1ris~l1;; m:.wt:'~irlq"e* 000 pQ:1\1:g:,.,'1i!\}~dg~, 
mardiirl:lJ_e:dg:e is ncl :ix:d~,i 'fi.ir ~-.w~tli:@ a;r:d ~.3f mi,ngl~ .. ~f~n_iedgi? is mt ex~erJ f~ the r:Dcl: tric<&~le or if 
ih¢ ttiM!ti~t~d ll~ bi t-·M lt\.¢, h::}N~,,,~ kt ~ psittiHt.t) tf p~it\.~¥tJif:::¢.}\ ti~ }"i--Qfy\'JQrt,"~* \$ ¢pi$_~ for th~ ~'(;;,.<':<t 
1ri~~=~ tr t:~ tri.1:ntt~~ioo '!loo i~ 5c~t f~l~ 

The m.!!1-±-®r o:f p,..~ ,,~fa~ pn:,p~rtt :samp!~ iTay dm ~~nding ON l~ b,,.'"%.mdary praciictk<n :rr~~ and ,,/;Sifotl 
v'eni,~~.. !t tne: tR.~incicrtr..'<' f:'{~-Oict\~1 mooe !$ r~s~rmk~J, then the t,;,,'>.) $t~1mg p~~w M~ ~,r~~~o)• vt:t\W ,!n me 
µre,ik,us. part~ioo ~r.(1 <'Jnly -one r~,i :,:;~-,,,1p..'€ •lsa >:wed H:-i~.;,se,,:ei;, if n~ I~m~ining \i(erte-:~ h. al:s:.~ visiie<:i,. ~-e sffe no 
'$.¥i''ipi¢~ {(~~d if lht: t~'ltt~~t'/ p\.";,.{k~!K'!l') :,)'!~ k~ ~Nltfcl-t:.ti; t% r.>:>t.Jl: ~)~it ~h:s,~(,{$ h~~ ~H $ t«.1{i'lf:il~t. 

:, N;.-~~ ,t 
:~ n-. -~--~ '• -.· -.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-. -.-. l:-,_~ -.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.~~~~~~~~~~~~~~~~~~~~~~~ 

\! !;¢;' \1¢t1t,.~ 0, 1, w J 
:~ .......... , ............................................................................................................................................................................................................................................................................................................................................... ;,,.. .................................................................................................................................................................................................................................................................................................................................................... ..... 

:! ii«'<( fi:i-.~~ 'l :: r- . 

1 ~'<:<t .j!")(j 2 if!t)fH'~~ ~.,)Mt:il~t 
;,,.. ............................................................................................................................................................................................................................................................................................. , .................................................. ..... 

·1 r~~t =::..~} ~,~~ 

F~· f'l,.;.,",.">·-foot ~anJ~-- the t~ang!~· c!.1m rl,..,"¢:id·~r d!lc~; l:Ern ·ill' coo ~n1~·li;; fur imch prcpB.1.y b.:·;ui,Jil ~r v~ .. ~'<. ~ 
th~ <.JflP~)~it~ '#fft~)l: :i.:.if It~ e:-;i,1n~n:l Manijl$ hl:1:$ t~,~·n ~'$.~~d ~i:!f.w~, lb~ ,,,-~iu~ ~.Jf 1b~ $.jrnp~ !$ ~~tr~·~t:l~' ~.n-:;t1t:or1 and 
dJe::i. not ~l;\~i fo •~ d'f!1;oded ;;1g:,J::kt. If the ~~'$/~e ,,•e1~:( ef, th~ ,1-JrrE;ni 1ri¥1g\e f-~% ne'l:er ~~~ :,,fait,;,:;,i bet.¥!.::, 
ltl<t,~ ~, i*r:1pl~ ,i§. r.:ooJ. 'H~ ~~mi:_li~g k~~'..1 /,~::tk·'l,~ im:~~ ii.ttj ~™ ttwi -~f ;;;l.Jh~~' ::;t m.~ lfi;,i~~, irn~ ~r~ ti~l~$s~rv 
t;.i ($f,,to;;fFJi;N,.; ,,.,,f1'$1h~T tl1'$ ,::ipp-:;l$ite, v~rte:t zlf the -i.~\~ir'e:nt nt@m;i\e h(i~. bt:,$1, 1A~hed i,:w-e~io(@iy Th~ bzitsi!K1aiv 
~'~btk,tt t~~i ts· t1ooiis~~ifo 1J~~n1ilt1~ \.,,fa~ti~r ii ·t()t'iiid~;. tfIB· 'i<'i~1li\@.'1i@t'tl~~ \~tlhi~11h~ ~1i1m~ 01 ·ii1cil.~t1ing 
~~'Wty -,,.~~1~s, 'lo%it~d in l~ pi,~·d~¥,.l:t f''~rt:fa~1~, 

r~~ \'? ~ l4 ·= Nmr~oo.· ~lf $.$f~-q;,i~ t-0: ~tQ::le h~ .~ nt}!Nl~~ ~r~~~1gle frij· ~dt b[rn:.Ung, 
fh('! nijmt,i?,r ~f ~~$ m:;,.-1Jf ~ (:m1ditkm!!!d . 

. ~ .............................................................................................................................................................................................................................................................................................................................................................. ;,,.. ......................................................................................................................................................................................................................................................................................................................................................... ;,,.. .............................................................................................................................................................................................................................................................................................................................................................. . 

:i ~ndjrig # i~mpie, Condijl~"l 
:~ ......................................................................................................................................................................................................................................................................................................................................................... -.: :-...,, .......................................................................................................................................................................................................................................................................................................................................... -...:: :-...,, .......................................................................................................................................................................................................................................................................................................................................... -...:: 
:i N@w. {} 

Th,,; tra;,,~n:::~l ~"<l'@ !'>l fix..:..-d if'i l,)..,~Mc lot,wh1~i~~{ ~r-g..:t1·, Ho,,,~,.·~·, ii', O·i'\i~r to ;;.,h,mg~ tn,,M~rn,d 0Ri1,ir; 

tt.C!'Jri~ijta:tbn :net1 ,s, ~ded a:t ~ bri':lnt';;hng tiia~~ Cfl ~he ftt}.;lifl: ~ttm d tht tria."'!gm tr~ ln ihe :~amk:irt ln es1her 
~vo:nit, r tn'1; numb.er o.f yrev~$)' ,ctec~~ b,anchng h~n~es l~ ~t1a) to mat of !et hian1;1~, wlitin !~ q_uren'l 
p_~M:110:,"!, i~Jt~rl~,/h 'l;;\kie ~ ~, ~ M..,,otient4o:ofieklis c.,'):.1erl 
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A ,-i,:_.;:,l ~.:'ln;pl~ i~ ~tl-tli firni ~.:;,;_x.~d ~mfl~ in~ Pc,'i.:,( ~~n:Jkc. ff lh1;Sf{': ~rn :~~~1;Sr~I ~~ni1<-•kt, ii ·>t nx1t l~i~'#Jkl t.r(t 'ii~ 
flrit s,m1r-;:% is 1 r®t ~n1p,'\t. Too rerrialn/nfl S.ltn;i!~s: ~i ttt roo1 tt1w1:~!e, ~r~ rron:-;ri:.m·: ~arn~*'~~, 

A ~001d!nate. d a; oon~s;;:sot ~,etiy 8&::'"'lp~ ®< ·H.W@f~~ {sf' ti):tm:( ___ qt1ant blu;., pjt'-l~ ~ 8lg1, bit Th~ 0,..•:i:i>ri:.!irnte, i8 
ix;itl~d t>ii t,y ~t ~\i::1flk>;:il §rt..'ll1 \ht.< tHut:i'l. tl~~·ifo ... :dnt TI~ it.<1:1uill.<J {l'~. ff ~i:'f. ~:,,J ff!l:., id'ttrn .• ""~ '\. lf -i::ffi)<, ~:i:c, 

tm~d..J~-M$UR .. bit'i ,~re ,~oo~i u~t:;g Rln ~1~pi;iv~ Pr\>l""\.~ib' ~~tirn:.~'ti® mow!. it r~ $./l i;;:c:~cl'.lr~Je-;,.~~naJJlt~ ~~ 
Q's. a·· rnori(si@1_bii: ls D::'iderl Fi'ia!ii ~o;:md_q.3.at1t n-ik,·us, the mm"i~r cl c.iii:ird_h;,.arlf~g_bi~)s 
®&((Jrn~lln~t,hit~ ~~ t~-n~~ l .. ~b~ ~ fo<t~ t}i".)!::i.~bHit)' ,1~~(:L 

2'"'":e~rd~quant prt~'::i.~~ilitt ~stim.s-&..~'i tTh..~iel~ are tl.~•fir.~ b cn-..-iF. th€' :eo.--ord_Je-;.adi~1g_hit flekL The f~dhiibEly 
nwdel fa, ~!OCC'l:edi .tiCGi..~rling t~ too bit po;:i:ffoi=l ,gr.rj t-ri the ·ot-.r:Irdina§~ rnJfWi:>m. 

It t'f~-;iy hRtit~t, mm .~ {~(:..1~*nJ(,red \\~!w~ b o::~t~id~ th~ ~;ltmdhg t-:~.):~, h ~..,+1ki1 '*-~~¢ .~ m.~~~in~· z:ipi:::l'"*k,n I:::. '>'.~".wt%,ed 
Q-!i.Jt 1\1 ~li"$l~~ t"1Jt th(;! Tu,~I ~C00$1J\~t~ v~lIJ~ !$ ind~~ irnJ~ the OOl~mi/rg t,QK T~ rnRls.'kir!'Q ~rn~lcn ~~rm~ 
tm th~ ~u~rrtl!§:"*ii~ti 1ct~F <.~i'.~i,ti..'Ct~~nt Th~ ct~i:.wtC-,,1~ .. 11nt I@~$ "'-'%-t,i&:~nf bii!§:. d ~Kw r~tpt1~W~.:i,:::I~d ~i;"iih.w *t&i ~!l¥l<§ 
~~ i~,. ;;md ~il (Jther {n):t~t. ~l~nJk ... ~rM hib Mf.::· ·~~~aff.::d. 

Ft)l' fr"!:Qt~;;;i~ed tK)·dni~• e%'i"iei").~/, the v~ke ,;.:if ~ i~,jpef(l ,i$ oo&d rd::stfo,¢ to .;j. p~dk:lld<n Tb$: i;::d::d.~~~ ®$tribti;:: 
tt~ catll©Ut-:a:ik~'l {!f ttw p.rntl!ell0.ti k.11" ~~t typ~ &f ~h"'.!tllng. Table vi ~. JS «md Tabl':! 'V: ~ $~ d~~m~ at this: vatk:l 
t{:i,~ibii'1~tl':<1'l"$ cl t,Jt<:Jfml't/ biri>*'¥1, fW(lf.:""*'t t}~, ;iirnJ J":lf§idi~"ft:::in ffJ'.!e, 

I bhirlf-1-: ~ t~~~'f1 · 
1 .. ::.: .... :: .. 1 .. ~ .............. [.: ............ 1:·.:.~ .......... . 

~ 1 f} ~ per t<.:tZ~~ 
~'''''''''''''''''''''''''''''''''~'''''''''''''''''''''''''''''''-.: 
~ :) ·~ ~ fJtJ' ~~~~~f 

F,r ~"{,e ,1M'.l tiw~t~l~~JYl t:ir~1iciim1: t~~ (:r~icti~«i of th'J rit\'ipe,,1/w. 1n 'ffl"*' ci.or.reti M,in@t- ~ff Jjl\i~~)'$., b,,,~1 mi 
~h~ '!;,alt~t ln the Pfi:'>:kn..tt tri~:gl~· in too trfanJ!e ~iee .. fhe pr~dktle-.fi l"!l 'N~bt~t ~y it~ h~rnbda .c~ffkw:n!s 
tl...~,od~cl bf ~h-t h~.~~r o.~o.,,~r. 
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riw..~i-e V'l 4) ·~ Pfeilli:tkm 1:Jf pr©~1't ~~t~~, 
T@e 'lltstut at Ut~ ew'ttnt \•'®'fux Ve~~ pi'oolt:too frt1r1 th@ \·~~!M:~ at Mt::e:s.tor V!,,''':i"Ut:fil~. V.'lt, \h12 i):fld V:~:l 

fh~, v~~Y~ ~t th~ ~~rr~r~t fillt~ :F~. ~ pr(Mit1~~ fo;),~ th~ V*lk'* .'!l ;:1n¢.~~~~)f fa:00: f~, 
Th~ 'l."iililoo at thllc\ cwT·~1rtt com~,· C:c·t ~ pmifa:t~d fror:n Um v:.afo~ o1i ant-~stor com~r C.t·t, 

Too v . .1fa.1e .;1t cun~n~ :t,m11tt Cr::1 ,~ prooktoo fi'M) tht1: v~~ut, rd .;1nr.:~!!!il@t t:@tntr C11l, 
The ·!i1a§:tra sit ~&«..r1:t !:>:)rn~ Cc3 is pred:ded fron1 tl:le va:Jw,e: ;;.t eurriEmt :S::·°'-"l'le!' C:e:1. 

!Hh~ ~~"C<~ty i~ !M:ut):ci p~r fae~, {h~ tW~~~fa:.'>-"i t'<f F{l i~ ~mil t1::1 Fili. If lt:.~ t:t;r.:.~r'it ~ri~~~ •~::i tM~ toot ,ts{ §fo~ tt·i~f'.tgf~, 
:ki:::'$, Fe ~. nui prn,:fa:t~rt 

If Ill~ t,V.t~tWri'l \~ ~·mrio::i p~r !,'!;;)i't'!N: ~h~ j:}f~jf~tbti <t~:f- ,~~) l~ ~tlf~~ R1 Z>it \~:~~~~\!;inti C~? t~ C~J, @:nti lh1: 
pr~fa:.:tkwi ,~t t-::.:\1 t~J (\::"l, it th:e- (~.wrl;!nt trfaw~ie h~ th1;, nxi: 1:>t tl~ lrk~.nail;! if~'€\ C~1 i'!.S !¥~ rr~,:.:fa:.::!e<.( (\~2 l~ predkted 
bi [}d. ~tl Ct:3 toy CcL 

If th@ J,~t:tm:rty t~ twrd p~i- \~l~>:, m~ pt.tdidioi1 :tJf V;r, it ;1:,,liJi:ll lb !amixt3i 1 ·v~'.i + ~fr1btful:::Yv~ + l~->t11:~~3-v~. ~r 
th~ e:un~~t M~n!&W: bi th"~ H}t~t :;:if ·ttw. i:dm1'1~~ tt~~- V~, -~ m)d V:~1 r:t'l;.s'l5t b,~ ~fit>'.),1tild k~\- \{;:rl i;:; m{ }),~'•did\ •• ~. \/at \~ 
p.r~ic~ by v~ 1, ru,od: vc by V,;d . 

~~'E' are t8n im.;er;;e qtl:c,1;:r.ifaafo::n praced:i.~'8. The fir~t :;)nf:! ,~.pfil?s fo get1l'Tll:;t'y ccilnr-s art.<:! ie-:,d, .. ~:e CL,::m:lfo~e 
l~ $~i¢>..,,'tl ~\~H~~ t~ t';c.::m·r~!~. 

~ it ~t:li:'.:;:f!!ijltl!1~ ,t {ft«:~COOffl-~t:l~t1{~·1)':i::>l>&:1;t~~"x~ 
t "' 1;1;.1~nt .... vn1n + (!;'§-<;>s:C,O!,tPcUlUillnt}-1};r,QQ::'t)~~~'yi:; 
i ,~ o:io(lo:fi(.:mdn t {(1 .. :,:.-;:;.o(lr:d .. ;qµamt},Wco~-'d .. 1.il~·t~ 
The pi:·me<llre for cdo:IB .~rn.'ltextir~ ~--mrdinale$ h~ ine ~t~. 

Thtte fs ~ ~1ooi;i !rwer~ qu~ntfaatoo p1u:t~n'@ 1br ntTi'na&i. !'.',~rraJs. <1fe ~"''"~Y~ cymnt§.~d to an Nt1! miffJ~r 0f 
o~ flP-t:ma1~~ua11t. Tf:~ 3 ml'.}$§ ~i~1tm::ant b~s Of norliNltqum:1t 1r~{'lh::::~te ttie cr,t:a11 tt1e f'!iJtrn~ Ii~~ in., .lf!d ~)e 
~m~infoa ~'is ~finE ah hd~t \,,,;#iih the ool,anL 

Netflix, Inc. and Hulu, LLC - Ex. 1002, Page 2371 
IPR2020-00558 (Netflix, Inc. and Hulu, LLC v. DivX, LLC)



f''ig~te Vt ~oo .... n~e quattlsa!h:m ol r~:;,nnafs. is bas:etl! 011 

tt.e hiru\~m:hi{~I i.m:~Jri®i-Ol1= oHh~ u:riH oeti:1:h~rrir,. 
Le:ft~ unit o-ctahtdr-t~i. 

M~clJk, :u~i t«ci'3h·e!dt"on-ilifict· :o:~ ::stihds¥Sii:i:l:tt. 
Right u:n1t ottcilhffl'OO gftt.W tw-o :SUbd~\'l;l~Ort!l. 

~§ ~ ~,tins -oot~qrl{!1blr!n~t-~,$ " m:. 
~o ,~ ~ ·"' ,~srrt,'); 
~*'~w ;; {x:o ~ 1y;,\o,:10; 
:«:0 ;; {:id '°·::.. i J ,'?.{~';tfii'=~ , \L 

~<t ~ {fh.:)~\~{.~ ·"' :::)b'.:.V·Mi 

'l '' flk'.liil}:,t::} ·~ ~l<-..'lW; 
t~ =~ {!l=t-;.l~)l}rslint~· -:-s~ ~· '§\ 

n "' ·1 .@,sqrt\)';*x • t'Y + :.-:\:}; 
x ~ {sxi ? ~:,,:*n tn: 
'f " h:t:i ? ,,,tn fri; 
~ ·:~· {~t) 1 .;,,:t~ t) f'\'.c 
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fo th~ ~'~o;Jrn~ctj~'l.:': kwo::t:~i ~Ji{ tPfS) ~d~1:1rn~. ~ .$0 nKn.~! fa. :i~rtt.~nttN <3~ <3 !,:;, .. .,,, t~~i..l'slt:ii.:,c rn:<ti~h folk;,y,'tN! ~y •;,i 

s®QJ~n,~ o.' t-1:.1rt~t ~1@ (lf!-£rnt\w.s. .. A furn~t :ifrilit e9erak'.:o:n t$ f':i.t.W~!§entai tw a fure~ WI tw. 1rap1'i t'i i.<'@t1tiIB and 
ed~~ d.: s, ne:s,h. $l ~~n~ cl sirriµe ~=h$!:t.n:$, $<l ss~uerw,· t>.i. \i~~t t~"<trli!:'h3~$ $::'id tt~~~ ~p.d$1:es. The 
~'\:~!'(h i~ t~h~d ~:t t:tti:fo~ lht m~~t\ h"V~,©h IM frn');',c~t ~~ittltm th~ t~~l~M &~rnct)ri~s ~Mtt fiilrna ~~th cl th~ 
,.. • ..,,.,i:+i,,...s ·!~·= ;_,.,,_,·,.,..,k,w,, !"""'"'-"'"' ,,,j~l'"s :'""'· r..f. §»~ "'"'1~'1"' t':..""~·i•m,.;,,,.<> *!·oil ~,,-.,:aij,·· ,'>iv.- """;t'-'•1 /·•= •>--«<·:' ·.,.,,f,tl'"""'"' .,,.,._,{ ,t!.c,.,,,1.m.,~ i..,= ·»>-,<~k»>""'l ,·,hf'"'~.~,, Jh\t. ~-·· "'""' !!:i'.s•!•,f'" r-";.,::;:,,,,;..'"""•, ,,d,_~ ,.,,,.,,..Y,, :;1,;:;f-~C!.,~ d"" ~-"'-" J,cs.~""""' 13f.,,.1-
pn:>f!~t.'1fo~,. },n :;:s~~~f·~l f'f~~/11~1:hlt~ ,~kp ~'1 -~ s.~~~~ ;$~ ~ gfooo! :pr~Jk-'l:,:;,:r fo;: fu~ v~rn~ •(;Q(,:f~in~ro.~, ~fk;r tb~ 
~nd pt:•n~$ ~f t~ tWN fa~!;: bound per fa,.,~ and ~r eqm~t ar~ titt<l~wd .. Also, ~""id wt~~~ poi.-k,,rn~lhJng 
s{i!p :c~r, be us.ed m rni-.:.-..e th@ qH:an~:£~k:in wtif~ct~ '*fl~· aH the ~fxt.t!es t1~,t~ b@en ;§pp~i-~-d. 

Give~ ;13 m~rs!cid ln~'\gu!;;:ar JD m.ooh ',\·tth V 't!;;lrtioo~, TM:,mgi~~ ~n~ n,~ bi:tttm:l::ft..~K \:;,''<* ~$.~!.m:i~that 1M. v~tk.e,~ 
ha~w Qt,{'i't~t'tlfr.>'@ ;,..-.f~H~X #ci:#oo.t !f! ifw f.aif1~ o, ... , V- J $!:iii:l thi$ tl'l,;in&h~ h~\<$ CO:l'T$¢ttlN$ ffa!Jijl'e Md;}t:;6:$ in lt,ie 
rnn..:;ie 8, .· .. , T~ f The e.d,,~~ of fue me.~, whk:h •are reµn:,~entetl bt p~Js d 'let!~x Im.%se~ fs}), w%'!b f ,-.: J a:re QH:,~r~d 
i~~i,;,ii:iogr~ph~Hy fu"1l:l ~;s~g,'Wd OOf:lf~~uti',ee f§d-rp ,;,-wf~.~ in the mnfJe a , .. Jf, 1. The t-oo:s !n 'lhe fure.iI ~re Qr~red 
:~<:ct~~ to th~ W:ifu:lin:Ltt; ~'@rt~;; ihdii::\s( t.'f ~'(;M tr'~~. Th~ fbGf 'l->~taict $$th lreE· rn ns- fq"l;"S!i: f$ t~ ieaif ofth~ tree 
with ft~ mir:iimui-n :ir;:.if!X ms~'-lg at !he n:i::.,t fae b~i01sty !!S.':,,,p w,$,1~,-rl by o~tMttg ~~ns th¢ !t~ ~liin b.~ fui.s""'~~..;ml 
iin i:s)<t~~ fu~·hb~ fr~ -~r1~ <l m~ twi:.".< ~1m.~tt~~"'l~ Tlw m1>f ~~~ ~f the tree fs, b~ ~'1!y ~ of the l~ thathas; ihe root 
·;,,~te:t ~~- ¥l ~~pt.int Ci!' t~ t,.,,-tJ 1nijngl~ irrnM~~t ~i:., he H©t ~~~· or ·'!he· b~e. t~e 11:;,,;Jt m~"l<t'iftl& or ~, trtIB ii me 
n""le \'i:'W'l minimum tri<'lt1g:if.- t"Riet rn !he fo',)J e::l2?,$ d t!'e tr~ booru:ta:rv !:\lt%';i ootrasp}ndin.-0 tt th.~ rooi erltle a! h"IB 
'lm~, th~ r-w<l' ~~~ -tJf tt'l~ tr~~ t1J~"lif,~ry \~1 it ~h~ :t)f1~ i~'k!~nt 1~ trn: r~ trt..=r19!e .. 

·· .... · · .. 

. ' .. ; .~(-~~~, 

:,}'\: 
D E F 

=Figure 'i/1 -6:i •« Wheij a rn~-sii i,g mt fhH.H.J~ -~ tree of tdg~ (rtli and ireie:~ fMt'Je<S h1 t\l; 
~ tr~~ botn-id~i)' l~{!p (r~ ;an.-.d ~rn~1 ~~~s i~1 ;;J !$. >l1i~ai~d with -~~~t, ~~ cl'th~ b~ e~'t'~$pi:indin'9 foh~Q 
~~s of tie bnurdaf)' lo,op .. Some· ~rtei ~dices a'fl: .in;~nerl be:f~ cuttll"lfl (~ c:i to niew tre boi.mdaty 
!wp. verUce$; ~tners ~re a$$)gne-(:: s,~b.'$~~nt !rHti~s ttn Pf l~ n~L~ ~!O='~ tty thie (:Utt Ing ope-r~t1on )E 

mi~ b1ki;mgl:ll~ti~u foe bomrlilln' loq.1 t~ng .a tiflnle P'O'l'.!.•n'ot1 {Elrec$ulti:tmir~a rmnfil't-,1~$hff') W'iihth~ 
s~1~ tot~~l~:..il= t))~t· ~~ °U':.(:: 1~~U;tm~1h, 
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figw~ \lf ,5:, 4~,-,.i,;.;db-tt~ §h~ ~l!,$b!l'~ttni k <lm--_g~ tb~ fot~~tot ~;l~~ fr~1, th~ t.'lfatn:.t~m, nlfady. th~ furtt~t h, m11pfy'< 
Ai 00(!;$ rna~i ~Jt d1z<;"tXi~t:L tb:e :t),:.~ff>B$lX.'.>11'$n~ matted ttme~ ar~ ind ul.itd ln the f-0ft%L !'idi;it'S'. \,,:tilch it ma~~d 
,,</~lid c~t~· ~DP$ $.t~ $.k/pe:'d, t>et:,tu$e t~1 cam ~ Me.i:l~ted .$~ oot b~ing rn:i:irk$'.l, T~ o:rd« of tfil:! $@.e nl:t$ in 
th,,;, bHtlt~;rn rnrr:~spnrd t6 th~ ~riurnw.iuoo tif ~1~~,s dsrir~d <ib:.":fi;~. · · 
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D F 

Htlmt Vl ~54 - Constn.rctwn 1u1tij !riarm:ulJbo~ ,of tree bo\md~v l:ih.~, 
A,B: No tree \'etUc:~sbebogfo 'the m-esh ~nd~ry. 

CJJ: A.ft~~ v~~:( ~;i,iM~d hi tM m~sh bow,datt r~'ttJlta-:s a,1 e:!iitr~ -:r~ iQ>..~ ~-
£,:F: .A tt~ ,ei:Jge tm fu~ m~s#I bt."<tmttny doo$ oot :-eqcir:e im t;drn tr~ kwp ~. but &ol:'00 ol' the ~1ew 

\'1.>::::i'{l:X indiG~~ rmry 011~~ b~ ~~(1 by- mn'°<i ·tri,mgb~, 
tli)t-1$lh.tth~tre.e may h~t?il'e ~v$~I ,cQnfa:1$ wUhthem~$h ~~~h<.. 

Starl.kig ~t tt~ it:.~t ti'rai:gl~\ ~n 1t,@ tlli~t!:l> of ~1fttl~ t~~~lll'.~ ~i b~ ~'islib~ 1r1 frlfil ~~ cl ttav~i'~m t<f 1¥~ ~ti~ 
b:)und;2'l:ty l-t)tlp-. tit ,Knnpmg fn:;:rn ~=!~t~!~ tt) r.i.·Mijhtmth~ IH~11ca1~\ \\·Ml~ .,'!:J;,V~1:\,'5 i~~p:1t"@ ci:int~e:t wth tt~ tm~.. lh~ 
d:r:iN::ii m of tra't<":Braa! i~, defined by Q'>.."'lng :ff.l...<>s"11 }'w! ,;-oof E~t:Q'>3 .e,_,f lo"""*® the root trlcangfo fa. Tbs prooo~z prooucf!s si 

il~t z:if !HW!<W~ (~QF1~'$, tt~:i..-<zj the t!;.1tr~r fr..-;9/J,, ,;,,·fo:.¥ii~ ,.~t!e;'ii ~1#~l v;:.i t:i# Y~<i..lM~l w4h ~he fle'\# \\~flf¥ ini:li~~:lii. V\1h1~ 
iriwen:,Jng t,lt Hst '>'<:<S· ~~,~~1::ter n:;rt~ of ci~ttme"S t~OfH:~sp..-:in,,,:fa1g \'1 the ~ijfte ver-e,l ~~~:( ~\:,re the c:Ji. A s~w 
-~~e§t: :~~e~ ~1:~tst te a-ssjgne<l t~ ~~ch cwa of the:s.-£~ n .. m~~ T@ ~re~a~f :gap~ :Jn the ~t of )1:~rtE~~ indfa:e.s Vifil ffr:S~t :nrfed 
kt i:e~ th,~ 'ft::'lt-e.:li. imf(}t.$ \~ ~~ l!#l;! Vl;ilJh_~,( \,~,N$h ~1h#t~f.-t~,:~ \,\:Z~JM/R:\t ~l# (~~~-z~· ,\<'~Ju~~ _ (lt° if\)" ~fkS!l?9~$\ The 
t~'e!i-r ,,)-site,..-i rur, O...'lfff-!$.pimct~ to r>,."!J:, -nf ttieie '.sf.:!tt~-:e'§ ,s. :$~$~Jn~l lm$t 'ven_f.:!:( inaex. Th~ n,ext Wf.:<ll.e.:1 nm 
~~Y~p,;;t)...<'."/fns (t, tr® ~~tl''c~ \iiWi~J< })...~){ i~ ~"$il9rt~4 fo~ ~kit \W'WK it)(fo><: f:,<i::l'\ ~'¢1 ~~l,w:,i>d ~J\"* ~ht i"=l~lft)i>®.' 'l)f 
V~ftk:~J& (l{ t~ m~#h k.~(ll"!;:_e' the z~t Tt~ pr(~~(ll..¥-e ~~'Jbmi~ tt~ 'Wt~~~'1'-'<.tl ~\A r'Zlf ~'>i:f,i:!'l":iple, (fl flt)\W~ 'VJ! ,,$4..-.·C, 
th~ >.;'ID't~x intk'n: va!u~~ tt~ Ctirt:~"§. In lh~ ct~n~:f bop fl:st .srn: 
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T'&,,:, :~ ~ ., '!; ,, . .l· ·>' . ·. "° ",o;i>-< ~- ,-,,-- • ,. f·> •>*-~·Vi r·•·ii t'0.':1-':-''·''-~ t:--S,1 ~-~4,~ {~,n . ,.i ~">'!: ,• . ,i,,,, •.. " . ":C'· • «'. \.'"":- .. ~·-•:. ''"< rP,, ,~1"1 .r,:.:~\ :('.if W:"!:{(lfllr-.?Sl't~ in"~,,, ts.~n~ t 1} I I U: .f, .. ,:·~',;:-..'5i)•I, }/:J t'='\ "*-""1!,~~j,1 ~.f-;J:. AS :>r~'.:twn it, d\'t.~B >·'&'. ~,,<->l'-F, 
tht v~1ex mi:k.e.~ that ~rn, a~tgfm:o::i ts the·se mn~ ~re l.2,$,S,4.H. A. tr~e \~lth m aig~ c~ ... ,nt.itw~ rm me~h 
t~--i,,tii:l:~iy .•~tfo:e:-~ ~t-ee~1~'$ ,;i: tt~~ ~wt\--:i~:t i,;zjp i.::4 Z'fh ¢.ig~~. Vih~i >.::.•fie =i;,'l:' r,i¢.'3·~ "~~ili-e~ !:idt.'{=aj tw th~ 1t1#~h 
b..~~ct~ry, the ,otir,<faJ:n,'!~F h~ $'l)l11f E>tl~"':Si ~jz~~'*'-il hcd~riHrlangh~t Ca-s.'S!t "'"hj;n v~rt~E lw.lorg tn th:&. m,esh 
~'1.mctiry }W~ fa.l®trn1ted ITT f!Qt~a Vl -t+G. l.J, E. rs. J ~1i$ro,ar.-e e:$~&1t1alty tt~ee -til!~1: t~ ~cige~ ~~<m;1ng to 1~ 
~'1.if'td,'Wf iG~ l, ih~;\i\·~1 ~1 fl{lt~re \/1 , .. fi4=E.F} ,§ 1f$fc\''l&te~ fo~:t i& ($.~!~11:0 {Wl tht- ~i~h t•,1l,~"'\4~fY {C,s-Sf; t. 
shoiA,:n m Pigire \l2 .,,54 .... c D} or ·~ sa\liats:d tr~ i~erte~ on it:& rourrlaiy thaJ ha;i:p€$ tc be !he root verwx rn' 
(~~e :J<, vitiicr i::. ~ ~uh ..... ~~~ ,~f 0-0~e :2\ ~~@ 1 i~ h;;~t~ ~frrii~"'l:t ro lh@ ~r:m;ml ,x1~: w~ !!:Kip ~~md th~ ·t~:rk,; 
tree, .s:teal\ng ; ~e\'i lo.,."'P ecige.~ kw fad: mJr~eo ~,tlgo,;, &&:1~ ft ltwse ooges oo notb-eltng b ~r{t e»~fir@ trl~agk 
T~ !lWth!Zl that is usro fu>"' le4""'P"lng arwnd bot.mdaf)' e~s must tskt i11k $\.."\.<:Ol¥i th$'! ~re a:ris· ,no triang~g on 
th~ $"jfher sict'\e. (JhE rt:~ssihiifV is ta cr:ea~-e fa~e fabEs M th~ other :side M th~ boonruiv ,.flci ta:'\tl tn€'. same trst.ood 
·fo<r jumping fr~~ tri~~ 1o m~ng!e_ .lmclher p~s-sibi!it'.i1\ ""'t~h i:s &Rpkiit:ed ITT ·the s.;;;n1p...~ lmp,,~~1;enfafr:m, i;;;, to ~art 
jt..-:t'f1pi~1~ k, ~he (:<lh~r ·;::fae!:::tk~" ""'~n ,,,,,~ Mt 1h1:. b;::siJr~l'*)· fx~*Pf ki::~n fr~·~e ~:hffer~r~e m t~ ~!@\:.~~ihnt tht ~wne 
n1-..~l'K"id ~ tl$·ed Rl <Si$~1Wl ~w ~·m:e:,,; ird~e-$ fey i0:n1e: oi t~ k~ :i;.zy::r:~f$, !n Cij~e 2, ijfl ~ttr~ et.i-~ ~h-~-i.f.d ~ 
~dK\1-d ki ~h@ kx.¢: kl C~~ J, ,<*,1 ~~tt"~ ~~~ i; ~1d;:fd ~$ """*iL !;:-tit H ti1,Ji1:.:=:itw: to titM~t.'ti'i/n~ ·,"'#.'·dt {:i -~~ \«:ti 
et1~i·,,,Anb t:i the ,;:;.t~·~l~d ed~ ~,.,m b.~· 1h~ t\~"::t 1>:~"tex t:l th~ ~x:ii:i. ~st (~<:11w~1if~\ ;1 w%t ~ 1h~ ~-,,,dt~rt k~ whkh the 
fOC<l UW!'i(l}® i~ jt)~~t'it l!W:§t ~w~~ ~"$.t~ ;,'!W mu~~'.'~00 !!'i NQUt~ 1/2 -55. In tl~'l'lfliat';.. il a~ Wi1h .m filltJ~ 
t:X":1:11t«ii~1/r1,:i· n \'$~s::1~d l"i{x,r.d~''"' 1:.i..'§ooitk~ ~;lili\~tll*$ ~ tm~ ht.s,Wd'MV i,;.~t of ;t.,ti+ti ~<:h~1- · · " ~ - - -~ - - - - - ~ - ~ - ~ 

~~'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'''''''1 

·,:;-.s..; ...... •: 

~-:~ .... ·:·..:_ .. ,· .:r~ .. '=:~•·:: 
f.\,;::· 

,.:/~:-'." 

~:~•'«:, 

:C~s,~ I :C\"-i .. ~!t· .J 

~,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,~ 

Hguro v2 ""55 ,~ :s~,ts11 c~~:s tt'!;;;otrnltt~d ®:11fl~ eot1:m:f'Uct~t1~ th~ troo boo,,~~ry loop t0:r1~r,p~~t-ig lo a 
~r~ wu-dtki-U th~ ~ijnd~ty d' H,~ m~~ 

By ~!~c,.'-rlg ~~-c:h mi of ce,<n~rn, :n the ~~;,-Br b:iJp -,,,ii,. "fue <l:aii'iignl;;ld ,,,.~,rt~x index., ,.,,E c~'<"\-Strni::t a M',"' t~~t 
re-i:.w~~t;r*r~ 1t1~_1r~~ i~\\~ndary k}lf· ff ~h~ ~!~ ~X\.:imfarr bQp b~$ rn vertk~{>, ~ 41.:ie~ l~ (~i:.w~-e~p,'.'..~r~din(;.l ptli;,<tl()::l 
lk."'!ti~~f)' It.:.~. Each M;at:@l~ f = iJ,fY) bf u~ ~it"iijj!~ fXW)l'grn1 d~ttlli$ a raj';,·>/ l.l:~"$11.::; til m~ f@ffi:'h..~ ft,)~~h by i%Pl~d~~ 
fil-m g:.:iol}~M1 &,"'tltm·y !~ ift::lit,~ ;',JJ; \',/'i.h their ~ft'i~-,,•'l~i~1g ~t'@i'>l he\..mcl~r.y ki<:<p l1<i:i.i~t<&.t', .~:&,.w'~ ·v1 .$' .. ~ .. ffi.F 
i!!i .. rs~.at~s ttis .. This E clo.n~ w~~g iht:: !i1St r~p'~l>1:::',n'ling tti't' f*!e t;o~,urlary hxip a'$~ ~°'<k!...il tatie-. lh*! hang!es of the­
$i~Tif,\le WiJ~'"Ji"l ~re \<'e:.~ited in ·the ord-er cl ~ ~th, tlr$t i.nw~'$l of it;i <lwal tr~- the -~ij'.'W$<:!i ~a$ -,c-~m, t':"~ lr$""1~ 
~~i~e b th,s- ro-:..i-1: ~i;i!e :ind Sih'i.~YSi ln:ifa·e~~s the teft h,in th 0! fl tif.sim~t.ir~ lrl~~N;}lij ~mt:. 

The ~~tertie~ b,..·,und •rer bee ,$>'ld ~"*· t:innH:~f$ t:n /he fii~t;s r:1 tht ::imple t,»'J!)g>'Jm tm.~d t=t1 fill the tree oot.rKw,ry 
ie~to ~~ t'::,"l:~"'<:i~ J,t fy:: fa~ t~M r$ -~ o::::,,,1ntt~,:;:tt>cl i::;(;mpt,,""il\li::nt i:.A . .,:i. ~ii~!~ r~~~Jti.:lfo.m ~c m,'tl:=£h. p~dk-fa,lij !)"©' fot~ 
v~A~f$ ~k:in~ 'tw f*.~ ~-t:~, ~ml ~~- 1;.:ornl;!:r \{&\~~ ~lQ?"'iQ tti~ defe\'$d i;sotner b'e$. 
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\/~~;,,: ·>:-v~•~k1~b~ -~'Ki rr~•ptd~~ b~<'i.tntl i:,~r ~ttft't;:,; Gi::-<n~~.;:.'o,;Jk~g b f~'f kotc~ ~~<fl \~rtk~ .u-tt firnl ;j:~~(&,~i lhe 
1HIDW ~@ltffi It~ thi Gort~W.'.#}n:l1t1Q 1rnt \f~r~ex ©:::i-G'Klinit:;e>;> mnd PlJJ.,~mes ooit:t'e f.w it~t To t:-•re%~nt tte 
~pf.$w.:~~of hJle:$., lhi$e \,-ertl~~ ~re d~!~d )fierihe oownd~fY !~~ &e tmafl:k"';;llaie.;j. R*11fur m~!1 :srt¢0'.:lhg 
~~ M~\~'. 1'::ih,-olbw p,.1,snimts 0--~ 1~ kt">~ !oop ,,<fu<'t\~s ~id td,"t~~t>-')drn,1 ~r \i@tt~"' nh1o~rfus, w~, ~fu"ct~ l~ir 
d!s~3C-filite~ ,.,.,,in t~pad. to the pt)~©n l"@h\~ th~ kw~~t ~pM t~f:~m!km, 3rd ~titw~lly ~ft-er pr~srr1tx:ithng {pte~ 
~m~O'll:':.i"ig i:} Ot'.i!i ~ppi~/j t~ i@~~ ~~,rtij1:;~fo~}, Tr~w .,,~h.it:~ iilN~ t:<W:)~@ fo if'!~ @·.:kr ,::,:! tr~'ii!:W~l-m \tie \r,:::::;::1 ki>;;:.,{',~ 

verfoes. 

Prq~~"' tnnncl. ~'. r~~':»' ,::;r-d !),:0£ !){:~~{ t-:l t~;,. !~'JO funi:,.~ "-!r,d t':'f'Siru"<0 ;~r"' ~°'!1f:l~i ir,, ~ ,;h,it.~ f;::.1';hii'.l0. ""'.~)~:l'<r,i! 
faat ~,t,perties ~<;.m ~~ face {9 faoo ms1y oo a tt:~ b,;.~ fa~ for t~.;,-~ or m;;:wi, !roo~) a~ ~1:00<l6:f w·nh 111:* 
l~p!::?M.i:?~)_ ~ll~'t-,if~ ,.,~It~~ .jt~ .. ~~~;l~t~d ~,,4th f~t:;i:?;~ f.W~~·i~~iy ';.'$~~ dwt19 the, OJfU:::r~! ~lp&ate {:'}!Cit:. 

'H-w clit1~t¢!"\'t-~$ OOh,:;t~n \<~tl~K p~i!iiti·~~'11 ~k"'':i': ~\1,,i ~fl~f ~th~~ ~H {}p~rn,tk~n t~f.: t;,i'; t"f'l@.cl~ ttr)i;il;~f ~:i 
rew-~nfu1Q ~ %f:l\~ri ~ '!DI;'· $l-ITTl m ~ g~;;ib~l PR\ict>;;ir pl~t$ ~ (:OIT~l:i~,. \Ve l~$';:: th$- ii9r.:~! ~'O<:,~~ing 
:'MrHx-itt,JniJ fri~th:t.)l°:l ~] =fr) Afin~::i CJ· :<-11,; 11 t,1k:-b~l tirndkkY. Plt,wr,~ V:! ..... ~ ~ht)',,!~ ij t~~t,do:.>--t,;:Kl~ ~)fi'@!ti-.-®'it~!rnt td th@ 
·~th~tl'1t'.: ~~~ tM ~1h Pf~ ar1;-;:i: l~~t ~"1H:~;)ih~; 

l',,,,1',,,,, - .. ~i. ~"'~~f~.l f.i:::.W - 1
11111

, 

:f~ ff'*.,. f:· ~R:t.-~'B.~f f~ ~lt.~1~h~:: :~)t ~~~, 

=: ',.;:\"::3:?t.::.~~· ~ ... ~,..._\~ .N ~~1-...~t f~ >~~~~':..'-t~} ·~ ij~~ S?s~s.h i 
11 ''"- ._ .. :~w .: ! 

} 
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} 

A~ oµ~n.~l p~~!Th,..o:~t-...mg ~~ep ~$ E:?~~ ~ a! g!Qb..$ p.re:!ic~-ix., Arter me 0011nE!c~i1lff ':l:!tlnErnent sley. ~t ~ to~"St 
s{dit opera:ioti is- a.op~, ltie ne'w ve,·:rtkes ;;ire msi!kmw wtiere W.ek r.:m:tESwMin;J -..%iiks In the $"e\~ous levt1 
<,,:,{,re to.~'1bne::l @m:l !ht rnt'!ih t1a~ 11:,arii et~@$ ,::,f ~rt) !e'.1gth {fill the ,~~~,v tria~1le-~ h@-e z~rn ~udace ~re,~\ Tte 
~ign~ f<r..:»~~~n-g ~lYi~ithhg m~ih:.;~( -,vhlsi!"t t,tt"1;d~ tv. ls'i.1,J~iz~ t!"t~ i~{ iA Mlth~rk1g tri:$n#!~~ trln~ tht:: 
errlpe~t$ of ITTCSt s~...,,~'*1 ecifWS ~l'.$rt, mcsi ot'En reou~ ttr:e distan-ce to the ·o~~ verle;( yosJons The 
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(10rt$tiwtw. !he (~~\~if.!rmf.!t tffl'>-'i~f.!f~ Hw. ,t~tt1:1t t~'$i;/tk1rs iJft:~r fa-e, a,nt etwrntfr)!'l ,lt.l'.l ·tti~ r~·~tJlt fi{ t'tI'W.-i::.)'fhif~ ite 
~::is!lon;; h~~rii1= in:® '$@ :::ir,:~t~fum, ~re th~1 qt~n:U:.recl 

:it tt:i@ SD miiSh =~ppmxirr~1~- ac sm-Di:<th tiha~. :l'l! ~lst>Sr!J'){)hftw 1tl%:l ca~'l ~ apl:iH&:: ~'1 if~tlUt}@ me vi:wm arlti~w 
m~ui:=etl bt th$ qi4anfui:a.tmti ~~s$. ~ri m~1y oa~$-,. ~v~n 1~,-.\<et tit$ per tKxtoHtaoo ¢~n ~ tise<l in ttte 
qU~"iH~~ti~"i p_~')'j~$~ Wiihott -~· ;ighITTt$'i't pet~~H~! ilf'l\;r~,'ioo, -1'::I~ ~1UdMiO th~ 1btil ii;~th QT tft,t;, ~t"@.td61 
ve,-r-reK d::§p!~:;ert@r'lti. 

:!n oott ·lhe Jt~ ~~:1 }Jt.-Wt-~m'Cte'\'!h'ifi@ s.t~J>,1 0p~J,t,n~t tl~:c.mtin.=1Jlt.v oogt.s ~n-dkit' fi.K~'d vtt1lc6: ;;;:~n: b€> sp~"fi~d ~fl 1he 
bii:$tea!%, ii:gatt:,er wi~h !h--e srni~:t:hing ~mttewr~. !f ~"\ the :sarn~, disew1tntli:''ty en;~s and\Or ftKed l."$!:Jlmes m·ij 
t~""i fi~ b!''.!fl: i,,l~-,; 

fig~f~ v~ ,,57 ... $rt~'lniti~ a W ~' 
(A} Ori:gin,._~ :lO m~det :{i} -~~ mi.::,;~§ ;Mt'*:r ilp:p~:,inQ tru:: :tlitn(:l.~1i:~ ~~r:~t-w ir~tm~t~-~cl m 141 in An,~,;i, 0, 

'TN .. ~ swian cte~i)r:~e, 1he Qfxc,;)-_*'f for ~·it'tl1$'tiC ~,;;.{1,~""'ig, C+t"~t~ fi,'Jl'1ti11e~ ~"e p;{N~i... Th~, a~fttmi~\c 
<l£;.ix:.-::{& :fel!Es on s ~8-t -of Vfili.:ables ih:at ~r=l:! 68.-scriheri intt>B table belD'>"l .. 

;:,..,,,,,,,,,,,,,,,,,,,,-.; ;:,..,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,," 
.A Stl.t ,t:,f t;lf'f~nt tt1TutV~l 

t1::,c,.mt twm~t >i>t t~f'!4fn~i$~fm'li t:-¢.fot~· f@.i:t:fo~ ~~;~t 
by'§~ 

The ~st>:m Qe and MPS are d~percl~~ uptn a coniext Fm ee,~ cooie}t t~ra Isa Eilr:r~ ',;arisb!E!' ndi.ci,ng tbe 
Qe: 1nd \tPS r~~~:lli'J&~, 
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T~ ~;ithrnd~ i;Qo:fur ~{i~ih t.~ful fri:."rn th~ ~='l!Ji..ihJn ~ p-itd:qw ~),fo,, ni~iciore lf~ ~t~rn p-:,:;i~~r ~h~l bt by~ 
&tined berore\nitl~l~lm tht arithr@~!ic ll~<:d@L 

§n ~$ irft:s:~lis.;;_i(tm /i)t0t~i.c, ~II \~;a.~'1ab!~..: <%:t~ ~Mi~i$il~f<.-d fo p,<t,i~t :.,\;;;h~, :J h\•fas. aj'~ ~~i ltt,~1 t,<;;;;=.. inp(st *'tt~~n;t irik,:i 
regi~t&C. · 

} 

Wh~"'l a 0~1arvsyrrbol ~. ~cooed, ~he ntertal is s~tt mtot,:;,;o-, The ha&~ ,ihkti C J~s !Wteimi~s: th~ v~faJe- ,:.f ~ 
t~t. Ti::~ inten3! l$ tti~n ~d,,:l~q to t;e t~rr$$p:;;:n:;11ng h$.~t it the; s~ qt ti~ !1$\,' §niErY~l is ~'ml~r tn~n 
OxSOO)OOIT-0, t~n !h~ fo~er,i~ I ii ren:.nrniJi~:ro amt the ~:iro~.=hi!if:y =®bmJtor iiDdttei:!L 

} 
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:In th~ r~m,.'1 n~iM,1ti~1 ~faµ, th~ ~~ <if fr~ irriii::rv~! fa, '<..'4~i!Jfocl wifi ~. rnmjhtt~ ~ ;~ O:~tl-OOO!JO,,."t'l E<Wh fan~ fatt 
i~ t~f !h<e \rniwi;-a( \ti tt.~ublt!d f:l !it is U}t'!Mtr!'Ntd. V\l~n iW· mWB J;fet !s ~,r~il.Wl@ ·~ t>.'Jf'Wtlfrn.:4.ion in lt';<e !eeiS 
$lgmlc$n~ b1$ at ih$ t:egi$tef C,, a n$w bi!$ i$ ~e1r'-:.$t1ed ft.:im me stn::~m. 

} 

A wiaj<>dty K:4 th~ faidi th..~1 ~~ ~rithmw.1it t~~\:J ~'®'fit fli:.im ~d.~plh,~ ~rot>ubiity ~~tim~ti@L Thlt. ~tl~tia,;<tt 
~nn~ti:.)f'j i$ d~fared b:i, ~, Nl@\ov !Mmt~t f~:h ~Wt# Gh!:1-e ~! oo!/\ne-s a orcbabhhr d the- LP$, a ne-:tt 'Slate it 
th~ ,t;Uft&"."it!V bt1ci~d ~)',m~ h !h~ Mf.-'S, a t"i:-~.t'lt Mitt~ t iht ·Cwwenty codezf s,rrnbo $ '!he·lPS and a fila9 h1at 
'!r@i~~1:¢~: ~t ~~ )'~(~ <,.f :1~ tvi~~ th;;,:4,f,,i bt\ th®~¢d Wtr; :;"""1"<:it~iy =clo~ ,:<-:,,-;:,~\~!/ s~ tM LPQ, Th""' .t;;~;ffi~'Y ,,.,,~,&<I k< 
1<@ ,ut;.s:,,u t~ ~f.~d m Figurn \".i. - 4,,J. §t •~· ni!f.r,oo FA,·,JP;:(; for F~~t-Att<'l..::k J?Eb. <'!Wl h.a:1< ~n ®~@1M ~U,t~'l a~ 
ti.'.l ttilt)ittiitfil tll~ t'sl..&i')b:&' t{ ,;t~t~§ .. 

A fo,;~d pi-~1:.iijt~it/ ti ttie U~\$ .am1 J t'ix~d Mj,..\$ ~t# ~t~Wied fl:% b~e fords mr· ,,;0,,hkh ·fue1*! !?S· no adaptN-e tl::ut:<hablfoly 
&.E.famfun. 

:n1 
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• !~L;~~1Ai!?'!~! .. 
h:!s. cstffl1::J-e$ 

f.As-..P:E(~ \?g;;~'l:11~!~~t?E1!:1t .f.A:Jf!;d ................................................................ i has $nches ~'"'!"Ste~! 

• \\\ l,J$t I f.i\\-,l~EG ~'R, ~:M ~Zln~tt 
• \; k:fW,li'~ H~tl I f•\-)P~G ";'''<i;:lt\~~. (t-tt ¢t'W{~:~J 
:-.,,,'-~''''''''''''''~''''''''''''''''''''''''''''''''''''''''''''°1-'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''"' ;,,.,.,,~''''''''''''''''~'''''":;:s:s..,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.,._ 
• ·~\Ci .. l~~ .. \{d<~X I FA--JPEG <;,'{i .. R,'(;:p. itxit;( .. t.:6flt~>J 
:-.,,,,~~''''''''''~'''''''''''''''''''''''''''''''''''''''''''''''''''''°1-'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''"' :,...,,,,«.~''''''''''~''''''''''''~''''''''''''''''''''''''''''''''''''''''''''''''"' 
• ';".J nm ~'§"'l:t!b I FA-JPEG 'ti:J rn~, i~nglh ·mnfaJd ',,,,·, -,,,,,,·-,,,,,,- '''''''''''''''''''''''''''''''''''''''''''' + ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ,,,,,..;-,,,,, -,,,,,,,,,,,, -,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
= ~~ lasi I FA-.JPEO '><~ !ef:!f .m:,nl:ex~ 

FA-JPEG 

FA-JPEC 
:·n···~is1··························································· ··Fi~J~E~~·································································· ··t:t··rea1··ioo~ei1··················································· 

• M~t1gu!@t~d I Ft\...JF'f(; tfl.~t"ltN:!~1~1'.$ <:~t~,:.,::t ;.,_,,,,,,,,,,,:s..,,~,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,"f-,,,,,,,,,,,,,,,~,,~,'~'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''"' :,...,,,,,,,,,,:...._~,,,,,,,,,,,,,,.:::s&.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,..._ 
• m~1rt)hh)ti ~('&~ I F:~-.JPt:G, t1tdm' 1, ir#fal ·t.t1r1{~1it == t tn~mhlnn ~~~ J:~mt@,dltl. ,1) 
"""""""""":;..'.,.%.""':;..""""""""""""""""""""'+""""""""""""""""""""""""""""""""""""""""""'" """""""""''":,';~""'~"'~""""""""'""""""""""""'"' 

: t<l _:tif"i!l:e'i1~afui'i """"""""""""""""""""" j f A-JPEG""""""""""""""""""""""""""'" ""'"" "kl _J:tl~=rual&'i\_t.ltlti:~!(.t """""""""""""""'" 
• p~'l'QOl1= ~dge I FA--JPEB, ord~r 'l, in1l.i»l ;:,rmt~~t « t pck:.,--gm oogec oorit~1df{L 'l] 

• m~m~ ihi~i~~ blt I fo:.1:K~ C~: :;; (J:(5t-O 1, ~-Art ;;; n ti::;H~ !';:{Jl'lt-f.'Xt 
~,,,,,,,,,,~,,~,,::ss._,,,,,,,,,,,,*."'::i:i:...,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,"t,.,,,,,,,,,,,,,,,~,,,,,,,,,,,,,,,,,,,,,,,,,,::;,,,:....,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,..._ :,,.,,,,,,,,,,~''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''"' 

• oo!~t:_JiW I t,"ii:~~t (~,"' Oil:&i(ii, MPS. "' o i~n;\"oor1~;,1I 

• color trailing bit I fu:~d Cm "' a~5%[n , ~iPS "" D 2:@nJ (.Dnt-$xt 
::-.,,,,,,,,,,,~''''''''''"' ~'''''''''''''''''''''''''''''''''''''''''i:'-''''''''''':''''''''''''''''''''''''''''''..;,. .... ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,..._ :-.,,,,,,,,,,~'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''"' 
•. t,;:,:~(;:<;\<~ hit I fi-i:-~l:!: (~:.·"'Pcttf{tl,. MPf .. "". 0 .......................... :.,1;;.:,ft'."J_~~clf'<t:r.:r;.:t ...................................................... : 

... .... .. . 

~itd,.~s.:t~,-:i:;,.Jt>_i~~ 

......................................................................................... 
{,;:~~ ·Qe:·"'· Ox!<Bi:n, i\{1P$ "'o 

....................................................................................... 
foo:~t! (l~ "-' 0z&\30l r..~,PS "-' @ 

te-~tewrd _:eadtig_Ji~t_-ronle.};":tj(t .2''t 
¢>;Qooro_q.i~nt--~1 · · · · 

••tA;~f~¢l•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.i ·~tiaiKJ~i[e>iiri~it··· ~"A""?i::G. .................................................................. 

•. S~~C:f!"'~iiGtJ(¥Q~h" ............................ '" .. fi,,~~P@G································································· j .. $fa~~jti~fje~h,~®~~:t··························· •. ~jtr.!1Jt1ft_Jern1t1.J,9f:l. . . f-~""pi:q ................................................................. : .. ~tittti ... ~1c:t;Je~t1 .... %1tLJi0~~t?~I. . 
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................................................................. 
fo;~ctif),t:; ,,,fhfi&tH, MPS = @ 

t~~ :~~i~~~J ........ ············································t ············································ 
$;.ts:~-:i¢<tb <-~,+'*"_ih~-rt,: ~d:'.l~s 
·~~iloilij.furp:._~gi • r±A:J~G · ~{L~iijf;~,;~etlge~6irk~1·················· 1 

:sn~ofu~,,,,,t~ f\~'$<Ut€,'ik:i&s . ffa-ed OS! ""· DxW=Dt, MPS:;; 0 t~o _oo~t~xi ! 

r~tni,; vi ~ 1a ~, The F'~t AU~d( Jf'fG (fA . ...JPfGJ fl.~~1il'.'()'~ mm~1 h::) e-~Un1~~e p:t'i:.11b'\~1We:», r\~· ~,i::~h :!}~tea, we 
1$;ftn.e; the p~Miiy of the LPS •. the nelil:t ,fat~ !rn t~ ~~~f:!t-0t .m• MPS, the n~:d $i~te tn t~ '"~rit 0:f a:,,-, 

t?S., ~tid ili $.-Wff~h t~S i~Q ~n H~ ~ii~ttt $.)f ..tti tPS, 

P ~~bi~i~-· '.lf' N ~- l ~t~~ if I N~r:t M~ · l r .. ,.-.,.-,.r. (,.. -.~x .. , .... , ... i. ·"" : , .. , ~ J. 
LPS ~1PS ! 1..P'S 

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ~ ·""""""""""""""""""""""""""""""""""""" 
·~5ffiJt 1 ~ 1 

2 

:S\.\lttdt Mri$ it 
I..PS 

i {l)::'18(lt 3 ~ 9 f~l 
---------------- ------------------------------------------- ---------------------------------------~·------------------------------------- --------------------------------------------

~~ {t~O~t1 4 ~ 12 t~· 

~] ·0;(022 t :~a ~ )S r~= 
'""""""" '""""""""""""""""""""" '"""""""""""""""""""' ... """""""""""""""""""' """""""""""""""""""""" ti {h:~H "f \ 8 W1 
7 

B 14 
~ tlxl~Ot tO 1 ~4 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . . ~· * :• 
lU ·O;~lOOt lt ~ 17 ~,,,,,,,,,,,,,v. ~,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,v. ~,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,'§.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,v. 
~i 't ·0;{2--~{l t t2 ~ 18 ~,,,,,,,,,,,,,v. ~,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,v. ~,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,--§.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,v. 
t1: {k.: 1:cfr1 13: ; 20 

~~~~~~~~~~~~~~~~ *" 
·ri ·0~·1e.0·1 .29 ~ 2·1 

T1 'lB 16 

.. ?~ ........ .. '.~!~0~:t ............................ ;:r ................................. t . .!~ ............................... . 
. 22: 

.. 24 .......... Pr1qQi ......................... 1.25. 
··2i········ ··6aa01························· 1·ii································· 24 

27 
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3-4 :J 1 fl(~ ~ 
~.··~,s; :... ................... :,,..%~}""'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-" :,..";'..:""'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-"i 

~ .._'$._..:.,_ t~~~ ~ 

.
:·."' ·.. ""' '""""""""""""""""""" '""""""""""""""""""""""i 
·-"W 33 ti~ ~ 

.......,.==···=··~ ... c+..~ .. ~ ... = .. ~ .. =···=··~···=··~==~~ .......... =~···=··~··=···=··~··=···=··~···=··=··=·· 1',.",.",.'I :-...,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,v. 1'..'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-i 

M ~1 ~ ~ oo ! 
ti········ c~c1x-1 
l'8 (i)tOlH 
w tioooo 40 ··························· s? ,N 1 

. . . .. :-...,,....::-...%~'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-"':'>..'-;'..-:-'''-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'i 

§/J !h,('lf.1'1? ~'j .,, ... , !,<< \ 

~ .4 t ~ o~t:Q~!J ~ 4;{ 3t n~ ~ 
~ n~~ • ~~~~~~~ t • ' ~~ W ~ •' ~~~ "'~~~~~~~~~~~~~~~~~~~~~~~~ ~ n~ • • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ ' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 

~ j+i ~ o~~o:1s ~ ~li 4;0 ,;~, ~ 

~ 43 ~ Q~tXKB ~ 44 ~1 M 

~ 44 ~ c~~t\')t}~J ~ 4!'3 4;.J n~ ~ 
~ ............... ~~"?-""""""""t~~ ..... ~~ .......... ~ ...... ~ ....................................................................................................................................... .,..1-............... ~":..~""""""""""""""""""""""""""""""""" :... .......... ~ ..... ~~ .................................................................................................................................................................... :-.. ....................................................................................................................................................................................................................... 1 
~ 4t ~ \..wt)l .. d ~ 4~ {:1 t1<s ! 

NEVVPRED i!:i a fo',dif'iique in '.'l'tlk;h H~ r~foPfu"'.t:.~ i:,ict:i.~r~ kr hfor-f:rnir:w- c,xlit'g i!:i r~"'µ!.ic~cl ,§,'dapfa,~t/. This mcay t~ 
act<.~dlhg to t~ l:p~rnai-11 ~'t1®!iM~~t if~'n tht d~a~r 

!~) NE-/~1PRED rnotw,_ ~~~ ~~'.( !'l~·.,~ tt~ <'l~ctit!tin~i f.$.~!0-~)t,~yop ~t~i~y ·~ ~tor! p~vi~~ly ~<-::::.:'<t1@ct. VD,--"1.. 
ViH~n the r~rerf't'K;-e: VOP ~ ;,:,"'ld~1aii tiy v~_id_tm:_proo.~tKin, tt"ie de-ci::-i~r $#~~ ret~~r,el;! Vet"' fu,n~ rer~ren~ 
VCP meff>Of'j:' w ~idlt!\..Wl~l ~ter~x~ VQP ~~~KfY t,~ ~\\I~© me r:e~r.~l'K~ ~"ttl.-~~ k~ ii~ \~1i.~~~:eci Oflf; 

Th~ unit ~f ~~,/iching r~i'tl:n~'t::-t~· VOP, whith fa NEV\'PRED ~~trl&J~ {NP swgn:~it}, !is ind~aftl:d by 
!'$WPff~L5~1:,"11~0t .. t.•~ V/~~11h~ ti~ !~ ~\iid~-o Pi~t~~:ef re~r~:e VOP ~hall be ~'><::':~d.~~ by V• P-~~i(ft$ §fl 
tffi.i c~ss, afti;;r ~v..--%fohlrig ref:eren~· \•'OfJ, s::iufai,lde cl ~urra,t Vide{S ~ket s:tiall bB p;;u:ldB:j in th8 '8iarll& --.,,,,,~y .as 
lJnre$hk:~~ MC. f~h Vk~O: P*.lt-k~i b,'l-<.;WR1,~dei. ~'.-e 1tf:{l;:i~d. ~ VQf> lX'.<:\-~)d.:.~dcf.-.$. fr;.~\cih~ 1hf: ~r~~Vr,eN ,A ff1>,."S:,_%:}':) 

~~,~ whth i:r~~J, tr.O'...~ ~-moo~~'$.. The unr~ii:tric1e4 mJtk:<n veal~ ~hriil:lUe" ,($ !J~~ci f@" \tzj~ P.~,tet 
h,'!U'';:-t\~d<M; MV r~,ik:1krn ~:rid in:\·~ AODC: pr*-'lktkm ~t* ~t:tdts:1~ tz; pm-d=:::Jit'.ln :..:,,{thin fa~ \,'kt~::; P~!~;~t ~Vt=».~~ 
n~-:,,vpttdU~~.,.,~~O\.J'.t)~ fl~g h~ "'/t)f-'"', {tf~N:.!nt~ \/1..'JP ~h,.%. t..~ iwl~~t)$4 t,y VOP~. 

R~md~~$ r:A ne.,,tw~t.}}t~ftiefi,Jt~'*,- 1t~· t:,i~i:_).~ ,h.~~ f'{A ref~ ~> ~ny Nt:'·' ~~ment ,;,ihkh fa ,,;ket>1:)(~d llelii::m,: lh~ 
l'*'t L.\-\..Jfci 

~\'h~n ~~\::;-J~~t~~ffl#nl,))?f. i=t. "V~\.~l ~~\~Ket", 1 ~ irnfi~i ih.t:t ~t~ ;~~Hm1$ i:.if Re~.ynchn:.tiJJHtm Mijr~,e.r~. ~r~ 
t1ot tMt1~t'1 OOh::,,l'l~n L.VOPs. 

Tne ~(~~- m~>' l'!:;tw·n tt~ ~lpitl~~m rr,e!;i,'S~~ t) th~ cW':';00&" bas~j on the ~ipst~an 8y:1k:i i:1"ethe<l lfl- f2.tt 
W'hir;h 'tipe of ff$'$'$.%~ l:$ r~:qulrl;!:d ~ iht<;, $':>..~~- i$ ITTdka:i.eij in i:E~~e-d,,)..lf::itrem:,;rne"$~""type in lrn \tt;.iL 
h~~mf ,>{ 1~ cl<N,~ti:s.1.w~'S) th~~, "fiJ ~-tl.Nt'l ~\¢ :i..~,1;1r~~r1 t:~'*ss~~e ii not nnm~tho.e ~<ae~jw'ffl;. 

'Thi~ $.:l..bd~Jt .. ~ 4~i~tih~$. th~ t*.~'ltt\ii tit tht ~h&:.'.lm{~~ w:;.ael of t::\e 1&;·(:-din@ pt1DCJe$ t:h:lt e:k~es nl~s-~ns-arns 
t~"m\J,1'"l:dr~ ~> 1h$. ~~tt cl i(l<;,,1dtC ,1.44,,;f. 
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Tte vt~:umr i:::~t<t¥lno:J ~·::Jee~1 lnput 1% 0nij r:w m:rn<r t~r~Uii vl!!'lt$l b~~tf@ijn:,'$ fone f,:'Jr @(~h ,1f ttw ~~\ers:t Th@ 's!i§(~! 
!~y1~:r'S- .l§'~· g.~nerruly inu!tµle:@d bt tht m~~n~ of~ ·,~.Y'S~~ $.te~m thi1 ah.-0 cmfuil$ hrifr)§ kiffts\!Tfi~tiott 

The <;.1U\~~t ~f t§1t '>'i®o <l~oou%"'!g: pw-,w~s f;, ~ :~,i}ri~~ ,:A /OF~ t!mt ~® r1.«m--i1;,,,:l!J th~ lrlc$ul! ;:,f ~ ,clfot1.iy ~fu~~$:~, Th~ 
order ~ \t,hbh fields or '1:.iOPt are ooiptit hi/ lra detooirg p(l),.._<'$~!\ is ca.1led the d~pia'j' or&er., :~nd may h~ diff~ent 
from t,e ao;...-ed >¥4er fwt.en: tlNOP..s are :..~~~, · 

Th€: od;put ot ihe· deooding pn:icf:'!;:.~ is. i:l ·;.eri:e:~. d one or more n:~s:h cl~~<:t p..~neg;. The- me!Sh oo},,-(1 p!:~n-e!S: .are 
oorrnaiHt inp:1..~l k~ a G'l)f!1~-silm t~ rrmp~ 1h~ fo;,"-.tura d a ro.\i1wd vid~o otj~c,~ ~f' $fm fu,;"iict~ oti.i~ci ont9 ~;,i;~i:; m~sh. 
Tm or.KIM -t)Wotr ~rid th~ ~crn~~I!)_~ cr,w :e<f t~~ m~tri ~'i;~t t<li1t1{:!1 ~rn i,:t~~tt:aL 

1b~ ti1...itp.;,11: d the d~i:~-i::~:fa~ pw1~(,t:'lk~- i::s a ~qi..lf,':n,:,:~ rt' f~d-:.d ~r~itn~t~; p~i,,,,~rn~~f~. Th~y ~re, w;:~it ki· i\'$ d~:.i~y 
~~:f,$-:; th¢. ~"$~$ t'l~ ~r~":Tim~~ to Zirnmate ~ f$l;~ \'.:,l:::j$'.;t 

Bisui\gB.-<i.ITT-d <:coo1p<.."'\t'2<iti,;:;;ri •?£a use;j /~ furmlng '!n>,:i bai:\k-gro1md r~gion for cl:aj;t:cts st thi:!· enh~e.'TIErl Ia}B*" cl ~mp;x:.a:§ 
:scalaLi\is' ;,·Awn th~ ,,ai~~ of beth iJl:t~am:,&n®:1i,_J~r,~ .md haci;~"tc··,und_JX"i,"lWWii.kin }s {;'fl}~. This proo~l>i$s is u~ful 
,~·h~~' th~ ~r:ih~n,;x:-rn~nt \t.)r-'! <:,·r,,·ff~~i;,'11,.b ki lhe f..isirtt::iil r~~m d th~ '/OP h~k<n~h~ tQ: !he rob-<::>~;<:. h)'~·., kl th::. 
Pf,Q,,~~,;;, the ~~'*gr,:x~ of ij wr:r~nt ~t:..~n~W\~"'lt \>'(lP i~ ~wnpo.]•!fm ~J~ffi] tn~ pr~)'i<:ii,1$ ~mi th~ n~:~1 V(}:f'-~ in: 
di~,t;J~t ttdtt' trub·;i1it)g tt;; t~"§ ffif@"®'k,~ i&1y~r 

flg;.*'~ :a., 1 ~~s:,,,,~- 'lh~ ti®..~!·,gr4~~ ~K:,rnp:}$\tton fm t~ ~irr~nt f:'ra;!n:re m ~ :f,fi/'W!RQ~~nt :~j'ff, Tne- 0otted lin~ 
:repr-esenfu. th-?. sh~pe d the selected ob,~~ at t~ ~ ... vi;::,~~ \/OP in fr~ refS"€:..~~ lsyer {~~ed 'flcr#~rd ~d,:i:ipe~} As 
the oblid ~1~v~~' i!l~ ~~"W ,Sl th~ :;"l~;(t VOP i:1 too r.~fa~ir-e !~,y~r 1~ r~prnoort~ hy a br-0t1Th4 iine (c.1:iil~d 
''bm;:'?:w~ra ~n.~~''}. 

F~· tlw r..·~gion m~sd~ thf.l'W ~h~~~-, tt,~· pi.K~l 't,,J:l~ :frn~m ~ ne;,ir~& VOP '1.lt th~ raTu..~~ne0 !a,y~r il u~··-,d for the 
o::mpo$~d ~@:-'Oi.mtL for too raj&1 0<:::t:up~d ©:r1ly tw ~~ fiJ!:'>'<';ta ~hf!~, m~ pix~I valt~ :it;::111 ·ttw t1$'{t ";/OP ~t 
the referen(;e fayer~ US,,~i fur ~ crn1,po~~i fl\~'1,~. T1~',a area i!> ~how,;:i a-.;,. iight't shaded in F~ure 8,,L Cm foe 
,olt~ ~d, -~ frm ragk:-n ~"<:i;.~ioo onlt by the baik.'<'iird: $.hap~, ,i:ii.(<~l vaii.Jf.l~ from the pre-,~iDus \/DP ii fhe 
ref~,f,n~ /ij$'? .ijf:!fi: t~~oai, Ttlli if t~ ~f\,ij: ~h~~:i 1.'.ITTfW ir, ft.Fwe: e.,1. Fw. ~ rfg~'},'l \\~fe tn~ ~r~~ ~")l;\"'~' 1;y 
fhe.se s:hap..~s ri\>'er!ap, lhe pi:(€l \?,-i:i.ie i~ gk,~"1 hy pfill:lirig rroo1 ·~ S'h<rround~~ ar-ea, "The pixel \:\"!ih~ ,~ti,.~:h, is 
:t¥:!blcl¢ ctf ~f:m· ey,.-'i"t.~ht~)~tf ~r~~~ :'.l~¢1,l!tJ ti>i: fll~>d bM'gr¢ !rft f,'*ttlili'~ t'lt~~t~1itm. 
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.$~~:~~{&:its..~ \/(ftl ;:: "'f;;.~~'f,,~;:::;.~~{; 

ifl,ljX'.'·'' 

ff t{;,;:,1\t,J}~ &iid S{tNJdj;;;(i 
h:i(:>.:,y,( ,.,, ff:-.:,y,t{i (IH.;;)f•ll"k!D 
f~~:{~~-:"l-~\ :;~: {(~~/:/.,:~~) (~)th~~\~:,a~~). 

il t',(;(,Y1&t"i -Mti $(~,yJd}"O 
t~~-)".ti :,,· ~\:!-1'.}'/d) 

ff !>(:,.:,yJ,1~:::l'l ~~rd $(r.:,;.,·JJ):;; 1 
k*,y,tf"" 1i;:<;:t/i~) 

ii' ~(:l<."\>'b)::-:'J ;wd ,&fx--:11.M}::-:1 

""'--. pi:;~i.e) \:-:{\~ h gio.:~,:i lt< 
:pid:.:!:snf.,' fn:mi ~ho;: 
;;1~r::oui1fU:12~g ;~nt~1 ;:~1t~ th;z 
l'i!Ji# llr;,:,t h fa!kJ. 

Tn;:i pi:,iJ?::i 1t~h,l$Ol 'ld~)'J} \:;:;gi!,,~n by t$p:i:,tl1fr,,,'f W~~Nni;i frmn !tw $tlfn:~.mdin~ f3f;:,\it. 

fr f:;1)ffiP{)~~t1 bat"'.:~t~rat~nd 
f dnr<:.X1td VOP ~it th~i rf:lt~ront~) lai~K 
s i>lm:pt:: ~:i:kir::na&fom {,~!p!m p1ff~} . {J: :trnn~p,fftffi( '.l. ows;~tJ~s 
t..:,fl ~h>:; $.iii:J~i~l mtw~lh~!l;l 
t farnm d !hn turrnnl VOP 
t~) 1fat~~ f.d·1§i~~ m~~fr~u~ \/()~ 
td lj\mtl tllh? r~:d 1.,,·q.9 

l\ril'.:i t1~s m ~1$pe jnf-lh~"!afj~·1. $(x J-\ .$} ~:tr1@ ${~, v, t4t ~"'e h$tt;!it$$'f fqrti"'ie bai:tgrzMhd ,~on~~stkm, s-{x, }\ t.a} 
is cal.*~ a "fuNatci sh~~-' ti1nci s{x, /, ta) is t.aHe-d a ·tadi;\<ar.d sha~< It ff~~ y; ~} ctoe-soot exls·~ the p1x~i v;alt...~ ·M 
fr~(X Y h ?!:'fl" ~\: .lf fdi ::;; t) l!i. :1li"Y,f.m b~, f{X. Y fl:fc) ;:iit1d !'hi, ~lli~i \<\~Im~- nf ~ht x· j,{ (-} k'if !ii( x'. }i h'fi ::;; 1 i~ di;,m~ k°'il 
re.~#:tv~ ~ctn@ ln:irn tt-ie oorn1d~fi ~tel '-;i-:mue, !f f1/ y:, ~) <lws ~t tXt8t ~l;~:f~ i..-~iue. i'..3f fo(x, .h t} 1hr ~x,, y ~} = 
0 ,~ @l't~n by (x, .'l- t&i} ~ncl ili~ ~k·:~~ v<'.ik~ of ·f~):, y t} fo~· s{~·, y; t~) ""' ·l la giv~n by mp-t~flfo>t pfl:::klm@ fr(;~·11 i}t;: 

b:..""l.l'icld$fY tl)i:j<'.~vah ... e .. 

Tte stlilc spme wchrn!~g} enables to en~ode '*-efy -effi1.;ie:1fy •lid:,;,~ otjecn v,n,'i;ih cone~t s S%~~ed riot t'l} vaiy 
in tint~ ~'-i:1n.:g ~ vicl~.;;, ~egu~:riw. f:or ~"°'~!'l,~pie, it i~ p;;tclik,<;;s!~slt ,_,,-e:i! stult.:.eJ to re~~~¢t b:iqkg~ti-*l,:f~ 9f ~t~r.it~ 

(dtcor l®1~s.-0~p,-eti Df b;~~-
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A m~tii::: ~rw~:g (1w1~1ffilt11~ r~~rr~d as r:n~;liG :n ~ht rn@ntwi) i~ a ff;,tm0 ·l'.\':/~~lni10 ~)~~ill lnbrn-w!i>f.W ~>.ir ri -si1~ 
,•,,hj':"'..,.+ ""'*'~"""'•i :i-.v ,,,,.,.+h"•'i-r•t"~ l•""'w"""""'"~.,.,..,,, ;;_,,.,.- i<i-.i:.. ,.,,N""'"'t· ,,,,,,., • .,.,"'~'"''" t·l= "'""'-"1""''"""" 'rs "-~,,,·,l',. 't :~'""""'"'"' ,\ "'"''°"'""'' "'~,.;;;.,. .-....~i..-~:~,Mt.,: )..,%.lc;sJ.~~)~ ......... ".; :t.r;: ~.Jib:~,::-:,~~ :-:.11 ,rs..;::~:::}~~r~ l :;,,;,....or, ~l ~:~ ....:-:hJ~~:1-.:· ~:~:s...~~~~~ ~~~:1, -r~-. :§"~"1>1~~>~,~).,.~ :~ ~. ~~ :n~f:~ ~ .. ~~F"~-·~~., ~""'). ~·t~~\...: ~p';e il:t~· 

>.::~t1 t1':l:, ,.s ,i#ii !,;i}l::J~ f~r:ri~; ft t,iilti. i::-0tre'$µ~tsci kt it~~~i~>.::~ ~ -~ ,,,,;w_~ ;;-:i::11!,i{: ~,i~"-'"' M ii µ~1;:,;it~&1;::i:., 

for r:::ortlpo$:'tkH1 \<:a'ifh other VU~, t!wrn w-:e m~ $pe<:i®! iule~ kir S-\<'DP:1 wfilh i;:wlt:e ..• J,~~e ;:;;;:;; '$hfof H:;:i~\,'e\~f, ~t 
is ca>:;S~J ti, ~'$~ S,V{Ps ,4th !¢it:!!:__ ~r:-abl*' :;:;:;:; .,,it~tW $.t, ~ckground oijw§s ~v-e1 \,;,,rt~"I "cla$s/car otije-cts m·e 
;::;ur.i,,.dn":t''!-.<:'lc,;~1. 

A M~h Qb;ett r-epr~i~~:i ih~ g~,'81~-tr'i ef! ~. $-l;!q!i..,~~-:~ ~, 20 hi~ntit~r r1~bes . Thi~ df':it~ e,,.~1 be l$OO i':il~ng vAth 
s~·malEil)" i'..'O..'ie"<l iim~ te:dure data to renderte.:(tm-e-,w.apped ln1~(;.S, ~.g .. ,. b.y lf.%i Ct::11~WM p,'"OC$:.S$ as d"$M~ti 
ti ISt)h[C N4mt, L-JSOO. A l\~~.h tH/tet:-:l: -~h:¢:::~'tl t'fli=l\' t.-e- c.01~~11-e-cl ti part cl a SFS:.!l!n~'r!SHm StrEarn ... as denned 
.;,,_ •,"v'~'-!'Cs'"' .,,,,;; ~,,'>Si: ,, ·+'"''ll"· '"' ;,,.,,,.~.,.;:;.,., :.,_.,~i=,- e't"'"•~ ·,.s.i,c~ ,.,,,:,__..~"'' f.c,·,. ~~,,,,_~=!'~,, ""'" ,-, ''"'"im 1·•e.A'!'f.'.:·'"' ·~ .,!H= *{~ .~:;)'..._::i. :1.,._,...,._~. l~~:~·'"' :~ ,. ~~;~~-;- ~{:: ~~~=-~~~:::-..._%~~ !:fi ~i .. 'l'":-~ n~f :-~t~ ''&a :f:::-.;;., ... ~~C: ~~!~ ( ~i,w_:s:' •. J~ ~ :i~~! J:t,~SM~·&J.~t)~ -..:~~~i~g :~~J.~:l ~~./r ~~. ~:4~~~-

1 '. HX.~ti ~lid thi~ t~rt t)f' 13),:tm:C 14400-:, tr~~ tl~f;,);::iOO Il'\$i~h ~~t~ i~ t;.$.,ecl tti l~~ks!re if~ ~f,",..«rop-i~fa fi~t1~ d t1 B§FS 
!n&:xeclftii::*~1-ttZD n.<.~:k:,. -.:Mbe(t in l~1Cv1fC 144~~k11~9, f-or ,0>'n!J(Y$®~ purp:.,'""5$!. fn Ihit t:S-Sf\ Hw .apprqpliat-e 
fi.~\.~ o:f t%: !t1dt);~dF~00S~t2D BlFS f'i~"\."W :ill:'~ up:,..~t'OO ;!S d~~'s,"'ib,_,.saj in ~he k:~l~\•lng. 

-~.f The ,~¥*:thri,'<l!w~ ~if lte m~h µt~lHt$ f'>',i::idi:c-~} @(~ Jrtain-$d torn lhE o~~ut cf h":$ M~,sh {)t~d ~:)i~r. The 
M~~h 0-q~,t.t ut~s ~ t<tii.~~~~ lDl~l ot~'f'dlna~~ sy1fat1 ~,.ifo ~"~/l~ t~Z<\unsi t~ it~ .ii;§ht ~n4 J"<;li~~ t"'-"\tifo'\9 ~wn. 
,,. , ,,,.·, ,,.,,, ·. ,-:.:"·.-\il•';:f'' 1· -i .,i;,', •• ~, ,1 .. ,:::~.:e"<' ,. ·· ··\!'·'.·· , ·· , ,,., .··,'-l·· · ·,· . ,.,, * . . >·t·. . , .·: , .· · .~ . , ·T··· ,. -.i· ,, · .·, .i .. -r'lJ:.,,,<>~-,-~t, , .. ,,,_.,,,t~.-,_. ,,.,,:;~~-~-." -:~~:" ~}~~-•~ * ,:,: .. ,:::a.:.i!!'l<i!:e *1.~§~(!) \<;;1t1 }"~.MS P-OltM'!@ ,)fi. . i~~®1¢@, •<1• S!tllp:!e< 
:,::~t<x:t~h~re ~~n:$f<:."nn ~h .. 1i! t~ t:tp;~!~::i 'iu H~ ,r,·l':4.°'IZmiin~s ~f mash pnlrts ti:;, ~1~ure :t:\e proper oote::'i:atk~~ of the 
oo.J~tt ~tt~r. ~'fw~sl~ltsl't. TM v-t>:X.°\".:t,:,~t~ y" or .1. oot~\rl~<i o~h n~'#, i:mr:,J ~· 5h.~! ~ ttE1M>forn1~-f.l ss !nllcii.•,;s: 

v,J~~f' 'l'\, ii~ lftf, r-,t~~~inat-e Gt tN~ ffif,$.ti ~i,~, r,.~m in ih~ G\.wr~t,e sy~;:teim a~ $pecif1~i m 1$()/!EC l44~" 
1 :t9-§ft The r.wlgfr,, :nf this cl:::?--~ 1:i;; ;:1t thf..: t:np-o!e:ft ~:lint. The s;arne. tr;;;*~sl\.")f:IT! ·;.t;,;~~I •b€· ~~pH~ct to th~· ~o,')..rjinat:5: m 
~' µoinh -of ~~-sh M~:s:h O~~ P~~ {MOP\ 

h} lh~ ,:-:,tK*:tt't'l.~t~ i1cik~~' ~m ~h~ imft;~ -t.f t"t® r::~h ll':in~ fonmi~ f~~~ {~'&..'®.~!~) \:;M~itii~# fo:wn §h~ i:~'\p1Jt t:l 
'h1fil !\>ki=ih Obj~i;:;t c:fo~<J~'J Alt ~~~""'.i facoo ar~ ~igh1~, Th~ bp;Jlogy of ~ Mmsh Obj~t i>s cr.mst~M !I.farting ITOff'l 

:ii'i::'i i~lt~)(faJt! M(}P l'tlti)jj,'>!Tu'-l..l ~ ~,..,.,;JM~ i;';<°l ~,r~6t:t:i\,,"*:-•~~""cl MG"lP<,;. ftin~li 100 rw..xt k°'\tf~~'<tl Ml"'lPt t'wl~©f~ 
-. _'""·' '.:.:I ·• ~ •.• :·):~ ..... "( :,~ ~' .•• ).. •• ;.;•~ '"" \ •• , ~~· ... ~ ~ -:-- :::-= .. ~.,.... . ., ""' ·-: s' ...... ., .... ·'· . ~ . '_-1,,,,; s ~~ s .. · ).: . ~ 

'lt!e. i'.'.o::J:rdiru!'b:! mf.ll-~B. ~n;:111 bE !l.tpdNJ:e.;::J rn-iry f~ idr~c.,11~B1 fo1tJP~. 

e,} T~.\:J!Jt~ ~''fcih~W~ fill' ITM/:·Pk'@ t®):fl.ffijs l)t)k} .tit® n~th g~t,ttli\~)' ~"® tt\t'i'l@.iti.~ frOj-'fi U® cl~~~ tX!cl~ p:jli:it 
:\tX'.',:.-i,fa~w (Jf ;:-in lntf~l)'.-}d~:d M~th Ot)$:-::t ~1.~~ ;:-i;r:d ih t~*,mdk~.J r~t~'$!~. LN t,....;.,,. $«,, ~rid x,,,,.~, Y,«•~ c::Wfk~ th~ 
bounding rnd~ngle of al! nooo poinfa cl &"'1 ihilra,.oorfod MOP. Tmm -fr~ ,._-Adfu w ~nd he:ight h of ~h~ l~~it.~·~ msp 
'§'t;!~ 00~ 

Tht; fopo!,~gr of :s Mt.$.~ Qbjq..<'-1 i~ ;;:;,;i;rs.t;:;id !l<ta,ii:ng fo:::trn.;tn hir~-~:::co#~d MOP, ~ht>Qt..-gh::,ui: .;.-i s;~i;.~n® d p,.~clJ$v¢, 
tootd · MO:R. {t~~1M t'le re;.d ;n~riz-MOOd MOP!; 1i'W,r-efore, tfue t~.KRJre 0;.,:(J,rdifil:!t~ sh~!! t~ tipjat~ mly k';tr l11ira· 
~"d~d Ml.)P~, 
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B.a;t:kf!WW'd u1r1t.i>::i~Mt~1 ~ lfa,~J i1 k:itrnir~ thii l\e.lci'(:Wttt~fd r~l~1 for t;a:h_!e1}1$ 'iilt th~ et'l'i~ni:;~f~"*,tst i::i)'~f of {\fi~1ll1li 
!~~b!lb' \',<'h~i th, '!l~U£ w' ooth tnh~n,~,1~titww* .In~ bmi*mm.m,;1 <;0:'ntx~t~1 ffi ''1'. Tm~ {'.lrCl:-et~ it it~t~fLll 
wt~r.: me ~nhe~'"'"erneni \1(:P i:,m:e~nds t{:- ih<$ part~! r~b.n qfthe VOP he-~~inJ 1othe r~t:ern~~ iaf'%!f. lh ths 
p:0!~~~~, i!::ttt~til i;f:m,.~rk~&iirnx,"-..<"lt VOP i~ c"(im:r,->.~~ri '""'ith lsfl---.{~mtfa;,tl Vt)~ h;;i;t t;;i;rn$ !il:~:pl~y ii~ ir:, Ht~ h*-$.~ i~i~t .<is.. 
~k 1:.'f0lJt.X1 itl.lQ}i'.i 

~n ooject t.,~1,.~ ~~.1tl® ~<:-;~li!bi!itr. Jf enh:~nc~rnlz~"".JYJ::® ffi "1 '', t~e"ret_sh~1e ~ '·'r @1d l<§'lckgmlfKj p·:::in1po$ftion ii 
"1'' '""~°''""-'!''<<>. ""'~"'f· ,,,,-..-...,i1 h,.:,, f',.~,-, .. ,;r,j,,._,;i "'" ~fu·, .:-,e.s-·,.:,, !§'"">'<=<;- .>';.,,.'l/'«<'l~,i,_..;: .;~ ·,i:~-.:l<>.:> • ~'fl 'J.i<! :.::,,,, "'""'"'l,·~,i,-,..,.,.f'<',l , :, ,:,;.,f,;s!°",,>/J.:,,. "'.f"' <.'Sf»no!IJ !.,"0 Ul'"··'>l<.°l; ><r-,c·,;;..;.~ ~., <f:::Z .;...,,,;f,,;, f'._,-,,,if,'s,.::i, -;;,,.:--o<,;,.,!,;,;;,,,f ,,t, ~ .... k;s..o,,:,,l*1'.€ ! .,, '·"''"'. hn· =..:~,.<'1'>:;,;oZ,,-_, ~; 
e:,-::;rn.pr,i.fh'e::n. i:l't.,.-at~:n~ l~J.'ll<':T 1\-;;:.o;. b.i..."'>.:Lt:<J ,,;_tie~ ,,~f>::..rm;:i:t.k,"'i, i§ ~h:.;;.:i: b:~ !:.~-!S.:;1t.~d i:.~ t~ >«~.4l: :;;itc-..~"'!i.. ~s.,~s:tl::i~,.-t 
in s.tk,-i::ii<:1iLIS~ 7.5.,4.4 .. And ·fu<· l:he rng=on ~d~ ~J-iap~ of iii~ ~'1tar~~~1~'1i \i"DP. the b..."4.h t-£'::ll.tum and ~hap~ pi);~ls. 
~h:oula t,~ piJre~ O>"l th~, iJJ.H::.mnpieq V(::t" m ~re r-erert!nce ~J\;r. 

In Q:'aj~d bas~ spatial S{t.ah\ilii~ty, if a-rii"ianoor:n~nt_J.yp~ h 't'', :i..~~3d_sha~ i:s ,-,:y and ~';;@'l.'<Urn:l_oomp0:~1ic,,'1 ~ 
'V, rd~·~1t*1 :;;,l~ ih1'ipe flt)d 1~xll~~ ~MillJi:i:.1 oo ijp-1.llm~-,1 1t1, m~ i.m,-oo ptt)t.~t~ :t'l:-~~tl~'<d 1n i;t~d<'S:1..-~~ 7.5.4.<I­
and 7St2.& Am.i f'l'.'if the sfu,~~ ~i ~:dure cu~de ~ e.~h..~rn::en~n1: VOF•', the: !Sh~':!..~ ~~l ~exture cf the ~~, 
sam,p~ \/OP sj.f U~ rnf~~noo !ay~r s'~§.!ld oo uoocl. k ttii:s; coo.~. e:r:ihll!nc~ri~nt mi)'rn' 5ha_t.~ and ta.::t~~ro a,~ 

~~\•e,,1 by G001pi'J$lnQ me ~~~ $!1f} ~~.W..l!l'e~ hf/de -enru,~,~ment 'i/()F1 ijf!{l {iUS.:l® ~f~M~'l~"lt VOP. The 
!?.ihape m.$.iide .enli~n~·<n::?,,"'li \{C@ jg; gi\,~"'l by 'lh .• ~ :edi-x::'-'lied :t>.h.a,~ ~f ~he ~ipiS-,'lmpfe.i VOP ,':± the re:i.~e!!"lce la,yer, 
®'icl t~ ~~t\~ Nlbicl~ ~N~~m~''t')~~ 'i/()P i$ g\,~ti b/ th~ ¢/;dl~~~,;j ~et'Wt~ <J ~ tt;,,~~!$~~ 'i/t)P :t.)f tht 
r~ere~e ~a\;~-

J\~Jff ~ t:t~ r-~~t t;f !S.{}lEC l~~(~1 ~:: '.~~~r·i ~)a:ztfut :::~ ~:?:~~'S ~~ ~1·fr~~ ~*~~--. H: ~!).."R~i ~~t t~} ~J:~1Rt~~~d ·f·i~h·r~.~~r i~ffil~j::~l~ ~;f :.:-~~~~i~~t 
ru~i i~ }"&~~.}~fut·:& ck~~~.; ~~:_,:t =~m~t~ U"&~ ~:~~-&."1S~f :~mt R:.; .:.:i.~~it:c--:1: =~~· i~).~i\C t~.f" 

Fi'!'(:<~)i~~. ~M !,~.w~fo pt\'P-vkf~ ~ m~-:.~t)~ o.f 1.'it1k!ifi::J itA1t~¢~ o.Hi'~ t:imt-,M ~)~ $\'$~®';'!.k~ <:)f thi~ rM t<f )$f.)'![C 144-00 
'"'l<'ii ;: h.:,i·..:..~,·.,, t-:':-,.::.. ,·~.:,,..,,.,,,j.._,,. <''''.' ,;,=-~hij;;:f;.a.->;, '""'"° ·h··' .J ;,,) ,,,.,, '.· "'''. ~"'. "''.~ ·.= t'<»-=il,-•; ,,; "'I. »l"-"·*•,.:.c<~<,, ;. .=nr.I:iil..:. ,1' «: .• , ···,i.::.*'.-r •• , .~ «x ;;}.~""1 -1::!' '*·= ~,:._.~~~-l~..,,;;,_:;;-"','t -:-J:>""'·'k...f~.~....._~~-~~ •,:_v~~~..,,:,,;,..,"l~,, ~~~~{,~ ~.,.., ·~~i..._~-.\~·-(_..f'-~~ ... ~~ii.~h•".'i· ~~;~~WX.+},~-.• ~:f-"'''-v,,..,,'.'," ~~,..,..,~~~:~ ~..._~..,_ ...._,~·~.~ .. ~1N..v 

tm~lffl: bitlliMffl ~,Yt'ffilli:.( Nt 1:$ ootn.~ti l.Jy thlt t-ill't ·Of ~S0Jt.C '!Mt~. A ~'lti iSi ,'l cl&inM tt~t .cf t'Cf1tlfi'siflt@. iti~~)t)~OO 
~ p~1-~'f!t~~f$ iri, lw: ~t$tf~-'*~ c(ifsf~1r1~rit(;; ~~w "-«m ht ts¥,rl~d @Ji J$#fl::I~ ~~,fb"R."4. ~;;;·l\i~$ ~t <Mkitd= 1t,,.'¢it, 

The t~l!l'P,~~ -of d~fiing conformmioe points in fue ~nn -nf pro{i!e:.~ and :~,l'ea is to focrnate td~ire::1:,"n }1tt.::~·ch~~11~ 
~ffiPng clltfa,'¢tit ~p~.#t~ilt~i~. t~pf~~\iWik~~ t)f ~Mi1i 14'1'1 <,1 f~OiHiC l44'*.1 ~~ ~f"i'~%f~~d ~ t,{<:X~~lt~·(g ®~'<:4~rt ®'id 
bTo:1f~tiffl:$ \,ht:h :;:;,:;i:~~$,zX~'ld IQ th::ise d~fhed t,i1lt0nniilnce r~i~'IB. The (ii$l::.s-=et~y ~~r~ pr=orn~~ ~rn.i if--veb ~~ 
tr~ m&in§c. {lf MM.m&t1 h~'1tf':.fil1g~ biihY~~!'!: &P{.i~i§fa:"1'!1:$ et~'§ i\fl!1 m' !SCiitEC l4~t'B. . 

k1 @$ ,t?:>-i.Js~ tt1~ ti}n~trsine;;l paft:£ ,,:if th~ ;J~·Nn ... ~l p~\.)f:!~ Jnct i~'i.·~i:~ t~r-e d~cs·lb~t AH ~}nl~Glk, ~li:i:rn111N~ ~,~~ 
p:arnrn$e,r '*~hJe.~ \'<'tit~~ are· rn:<t exr.licii~y ,~n;;;:irs:~~d m.;:aytake ;:arw .!Jf tt:e P,.')~~ib1e w:ih..~~ that .me: ~k.t,~'e@ bt ih0. 
r,:..~ri@ ~':;Q/lfilC t44Q$, If.I $%M'®f~( ~ @>t{~i,tr $hJ!f ~ i¢tW'it\@ 'I?;:; b~ ;xmk~rtr:t.~M k~ ;s1; gl:'?t."'if) p:rnN(g ~1 ;;i i1h~n W=l.>"cl if 
it 1:lii ~M~ it~ pn1~1y ,Jf,t~de $Ii sfkh~::eci \i~kl~"-$ ttf~il synt~'i:.:Jt; e~··merm;i ~~ ~p~':i:t)f,d ~tl ~lx~t m\.~1ie ~t tl~t levfL 

. . . . . I?.:- .. .. .. Vi:.. ~ o~· .. ry -.'® .... -~t ·.· ~ 

'fh\'=; 'ki'i'.:.~,,Y°ht{ ti~'i:; !~~~~ (fj~: ~\;,'(~)~ i"r~i\:Kfu:<J ih :;:_;:ffi;:;;I s){ fo\& O:if,t(,t 'f)'WG::,, Si.fat-it:"<.11,l;;,l· th.it riwi:::Z,~(;(l[ ;~ p,M~i':..\ll{;;,~f ,i©j~i.:t 
r;::cr:re:1tX'lfWlfr1g t-o. ~n Oq:er::t 1\t,~ :sh~II not !;;.~"e .~ry of ih):?, 'k{:il~ fur 'diic.h ti1e· tabl~ ~~ rot hive 1n 'X'. 
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N.{lTE L foo. Pf~mIT~1l2!rn.Bra iE>i,Ittfoted as fi:#W,.._,.; for !Mi ®:J ·'P-'~<:W l~i;~ ron:pm~ sc,~@iit1,<'i 
"' &.L~il:le'LC<::;•:fo srni!l tie ei~t:.~"' 'OD' or Tri'. 
" \"'$l\ __ .:c;i~~it:i\L.~¥l· ~,Ht.~ ~,1h~%~l't,~~1$ l':1.f~t :/OP ~f~H ~ ,n,;,,;h;;.~,, Ill::/' ~'"' \Q•f. 

"' w:m:.Ji:it1iflll.J:f~ tsHh~ ~~~~n(~ l~Y~Jt VCW ~h~f be ffiht:r'OO' z;s:· '(W. 
• M~~-j~!.'.-~i\l~A'j __ !l-.%f~'t ~N~!l ~ ·w· :}ti() W~tt(lti.'lt,if:{~ oo.i'ti::!41:,;!.i.,;.··fJ \~ tit,.'{ ~'i:!tK:-~tt,-j:;;_L 

t:i';JTS' & ,"'-~ 'X' tqi,· 1% ·'M$i(%-;:;j lit~,ihti,:j t Q~l<!!f•ti~i:.:,n' ~"~/~~~ t~t i.;:;.~h ~'<int.~t~i l~1~~'::>...'"""~ ,iw,s $,w-pqm,:i i;,;1· ·~~ \,'1:i,~/ 

ot:i~d %·r~ Whecra trui:>~ i~ im 'X th~' "'"1/\ %Jn1!llitrh:m imtho.1 :tt~pjf:.i>'d ~t 1h~, S~,:;~'Kl is\,'<'$"$15l CtJnrllli.1;-tkm Hsfutd 
(~~~b(.i~i~ "f.4 .. 4 ... tJ~ 

!Siieit 
! .. P./(}P 

I.. P-VCP 

I:::.:.·.... ACtCC: P:edktk)f'l 
~ 4·M\}, Ur~st,kJ~j MV 

iSp~it1f St:{ii;§bfli(t 
t(Ri~dan;i:ulw} 

A{Wa!lced 
RMI 'fit'H'tl 

$imite 

A-ttva1:¢etl 
C;;:t!l'..lrn~ 

ffnchnc.y 

Ad.?a:11¢edi 
:a~~l.iit.am 
T5':::dure 

fore 
Si:.~l,.1M~ 

)( 

l2f} D~.:n<'Srnk: ~\1~~~ ~\rH§~ ;~.3:;~fX'Jf~:1=:~ : ! 
tt<ipd~~rr · _ ·· · _ · _ · _ · _ ·. _ · · _ · · ___ · · _____ · · _ · · -• --------------------------------•--------------------------------• _________________________________ I ______________________________ __ 

·.· ,::.:··.::~:: 
•.•. ~\~! ;~~ .. ~~ *t~\{~t\t~f 
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<J.:n D<{iWilni,~) Mswih \'i>1it~ 
•r::.t1&%'Sti1BytwxJ!o.,!J~ 

(;,%w¥,r-r.~1l Mt)tkir; 
/C{Js\,§i~Wl::.,':JU<.:~n 

8rti.J.-t R:o~iltmt~':i: fr\t VltiiJ:.ii! 
T:::i:~tun;! O;idirr;;i 

&~1sWr.1h'§ :H'k1~tt ttw.:iir\1 frt :Srn 
7~'.l{fWf; . .. 

X 

X 

O#-·rt1di,::H$ th:i q~~1foi)1:1, fo ~ A:"1fHa ~ha!! 4~ a:bh,- lo d~z:i;jt;:, fil ()!;:i~,d$ th~i a::;omply ~o \la$ t!.t~ii:;d Ty~1c.<;; fm i~hld1 foe 
~t~ti:11~ lk~~ {1r 'X'. 

Qj)jecl: Tyµ,,es 

P.ro.M~'Sl 

Strnple C(i,re Main! Simple N, .. eit Ardmat~d Sa$\: St:-aiabl~ 
· iS:C:.lk'ible 20 Mestl: • An~rnJted T~tm-e, 

j . 1:0§:dlff~ 

····- .................... ~--······---~---················· 

;t 8:i!l1f.ll;! f~~a-%~:~;til~ X: • i ): 
--~ ·c~~-. "{;' ·-,- · t · '-'·· ,A~ .. rn ,~ ~' ,, 

X 

~- f'-i;*t:.i~ ' ......... X:........ },,,,,,,,,,,,,:,.,,,,,,,,,,,,,,,,,,, .. 
7. ~;1!.',;bA~im,;1;\'~d 

r~=;,;t.~m 

Slmpl~ 
Fate 

X 
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o~ct 't)t~'$ $~mpt~ T s~rnpl~ core tore Adv~nc.$r.1 A~a.n~ Adt;.rnce~ 
~mtn~ ) ~~~ah~ Sra~::rtbkt R:~~ Tlrne C{ltfai1 S!:-llibJe 

S!mpl~ 
Fl;!A 

i Si$1ple- Efn:der:t:y T~dure 
.-.. -.---.------------------------.-------------------------------· k--------------------l,---------------+----------------------+--------------------------1,---------·----·----------·4-------------------------- -------------------
¥2·· 'l. lt.cS:1~',~1rud 'Rfiag X 1 X 

T!'rn»:; S~11pli>! [ 
................................. 

\'2"2. Ct:in} S~i~i:tllt1 X X 
\:2/l l~t.lNmt.nid C<.)di~i~; X [ . X . 

,,,,. 
·'" J,t#b6t,-::y t , , , 

~''':~':''''''!''':''':'''''''''''''''':''':'':'''''''''''" ~'''''''':''':'''''''" ~'''''''''''''''''''''1'''''''''~''''''t''''''''''''''''''''''l'''''''''''''''''''''''''" ~,,,,,,,,,,,,,,,,,,,,,,,,.... ~''''''''''':':'':''''''''''*''''''''''''''''''" 
~VL4., ~A.Zt\>1lf:~~~rct :C~Jr:E )t I~ .X ! ~ ~i- ~ 
~ ~ :~ I ~ ~ 

~\lJ\-Zk ~t~~~~ttt~! St~mtt~ \~ ! ~ :.~: ~ 
~ ~T~~t:~f:f· \~ ! ~ ~ 
~,,,,,,,,,,,-+:,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,..._ ;:,..,,,,,,,,,,,,,,,,,..._ ;:,..'''''''''''''''''''''°*-'''''''''''''''"+''''''''''''''''''''''"+-''''''''''''''''''''''''"' ;:,..,,,,,,,,,,,,,,,,,,,,,,,,..._ ;:,..'''''''''''''''''''''''''"*'''''''''''''''''''"' 
~··~/bf. ~Shn~~e ff~~. I~ ! ~ ~ .X. 
~ ''''''''''' si. ' '''''. ''''''''''''''''''''''''''''''' '''''''''''''''''''' ''''''''''''''''''''' :~'''''''''''''''' l ,,,,,,,,,,,,,,,,,,,,, si. ' ''''''''''''''''''''''''' '''''''''''''''''''''''''' ,,,,,,,,,,,,,,,,,,,,,,,,,,&. '''''''''''''''''' 

NOm 01:;j~,1 T\l)~$ m~,1 *'f~ 1~<::<l !h;~-,,,.1 h-;; if!~ t~';<l~ ~:~ rn~t ,;f~~z:,,j,~'i~ ~y ~h~ ,@t~)s,'@.'i 1:?;~t'l'lPM,~ fy) {ht Pt~i'l~~ H$~] ~ !h~ 
t.::iil")~--

b\''!1!!1 Oefarnfil ~x. 
w-av~,~ au,wnl 
tntfil' ~~d 

ftkir 
ltngm 

lfax. Typical Mai: 
~lOx i::)f ~1!§li~~ Q.~ 
d:~t1m ~~~in ~ak~ 
positic n s~,/ 
~l 
~'!.ml~ 

M~. no, VCV 
or pt;it;HS{ deGOd 

al'!!f' f';,lf~ 

(e~~v 
~l~iitt 
M~~J"' 

MIU(, flli);. vcv 
H(l, ~ buff~' s~e 
bHtll~ij {c~qu~r~l>l'!nt 
es for MSf 
oc 
\.<mu~ 

$Gt;d$hl~ 
T~xt(ir~ 

F!~sl~t, 
ll1tfg...~r 

~················ ........... . 

}fr2H4 1 

I 
,)!,;<fl:&bl~ 1t.t 
f@::(R~f~f 

1:k:a!~bt® 1L 
r~txl~t\~ 

~t«rn W t-lt*> 4t'.3><tiK4 
t20.<1a 
104 
~5-i"f'~ 

N~t~: !'1} 1hi1:: {,¢h..~r~ri it for info1n1~t.'v~ l,s~- ,m!y, lt p-r~•,,;'kl~, :SW, e-x~rripl* f.,n~:flgtr,~tkri ~f 1iw ma~. !'l<) ¢J 
pl:(·eIB/~$.sbn. 

(iJ 'l'!is, ~§ii te~twre "'./Ci m:xiei i~ ~par$ts fr.001 the ~i via.~ \NJV rrn:x:il:il, An e;:µh.rs~nt 1M$ ,x:irrel;i~sids 
to 256 ~ixeh. · · · 

Al! isonec t4t95,2 fa!;ial anin1l1l}~li: de;;:ooe:rs {t~ :al! ob}$t tti?ceS! a~ [equir:l:!ci to ie;"'l~~te a! their n~iput .a f~sJ 
mod~I ir1.dw:.uni :,llf 1h1'< fo~turo;?; ~"<:ln~ .&,ef:ln~tl in t'lh~ p~rt ci iS:C,1~E( J,ttOO. ~'.<&."':l if wm~ d :ih~ ~i.li:tl'>f~~ ?:-"oi~~ ""1li 
..._,._. .-.~ -»ff;.:>>'.~&.-,;~ .. · ·"'f'M ;.....~_...,,M·"'fl'">"'; il"·" ~.&,'-.c.:..-i .,._,,:)"'" ,~-»< :'*"'...__...,.;,,.... . !:~ .. ~. S..,~.~~K.;"-W.>.;."\,~, :~;-''!l :~n:-y ~:~!~...!! 1~:S:t.fS._ t«:·, ~l;,·(;:1o.;.N~~M !~ l)..,~~1 ~~J~ ,-...:._,.:· ~~..-}...!~!:..: 
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.,. Th~ =FAP ~¢;::;~=~ frm~-,t-~~ iM th~ ~iih1.i~~m :Alh~H t1:>:1t-e-);1~·';~:d Tl. Hz (fai~- rne~rn fui t.hi,• F.AP @o..'11~- mn~mat1'?. 
\~ t;o, ~ ~hijf$<.i 001\~19 t~ ~1~~} 

... Th~ d~~\..<#t ~h:::irn ~ t~p<'!bi~ {)f r~,\..~rintl, fw f.:::it~"'i, rr-ooes ·wth !t=E- ~,:tat~ rate of ;it ~::!$~ =EOH-t, i;ih~r~e 
l~h,,~n fat:e:$, ·wWi i~'i¢ ~'ifi$k~>t th,1:t w~ \.i~Mt rn~~ kir ead1 ~M!!tltilJ~l t'&c~ /i rn~ re1Wrt~ ti:i e:K®e@ :.liD~< 
~t1d 

.Ail 150.=IEC ·14Jg@....2 f§.4d!,i~rs {ft-{ -~ll t.'bj,oct t)"'p~1) .miff reqlired to ~nemte at t~ir ()Utp.<::.it a Murrn.lnt.\d t'ft.)t._~l 
)ru;:\zjlr;-Q a.Ji fae f-t,..,~J~~;e p-;::iint~ ~rid };iirrt:~ d~i~i kl iii~ D3ti :9f !t('.1-}1f2C: ·\iA~ .. "'l!ve11 J $0!"'t)€!, ,-:if ~w, ti.!i<~k1t~$ p_;'jln~$ 
,ood js)infu wm n0:f b~ a~cfi:w by ai"1y infi..c·'.rm;;.iio~ l'b'"'>::a;;i,,~~ fi':f)1i ~ ~cod~. · 

1he F8.A dec.fu~ fr:ameH:;;.-te in the l:fuitraam sha@ nci €~tt.:e$:l 1-:Z Ht !;lh,'-$ ~W$1$ l~t tw FSA. :l:!!$t:;:;;rl~ f~i11~$!~ !$ 
k:i l"*-' ::iih~i't-d (li"ti(jf;~ !h~ (:tjtid:$) . 

r~ aiero,*- sns1l! oo ~~11>Wt!*l (J·r ~-et'KiW=!n~ nw l1%.lrt)11n-0% rntRw!s w·m, me Mpd.l§e mt-e ,r ii! wM-t e:.t112, ~hambl~ 
t~~\s'-'~O Mumam")ds .. '-'::#'ll th;; <::~""l~altt !he~ ~hs up.:.i~ r<lt~ -kw ~;;.r.:h irxlbdu~i hw·:1s...-.x:-.ici h rim rex1Uff~d ~ri 
:e:.;t;t?oo·~~ 
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vrnmll 
Prom~ 

ue:ia:u~t m~, 1,1-~);, •, )'~]~t~ · ;i;, tw, ~\· :l'ifmL ~K, 
w@,11;!~e, d0\~n! fl!), @f I vi~l:%'1~ •~ • o1 t~~);ffl$a :i;fu{;.~t~ tm, J)·f \~V 
t fj!t~ QM deco ~a:ssio \•~lt.1:,a< • f . r n1te bitplai b1.dfii;r 

fj)t~' mp~:es:i It ~ii~1 {b~fa} • ~*3~h:~ri? t~tl,i.frf~ r®. ~:r ~it¢ length tlmi . . . l\f;nt . oc (equli·a~ 
!eve:!~ M6l'~/' :":a'lu~ :ent Ml) 

,~t'lv.~n,,,.~·d Ll: Int%;,~ ON, ~B·1ft2~6~t0 
~l92: ~ C:Qfe 15 

, no,m~r. 
S:lO rd pf::(~1$ ,loo, 
pac~. me ol 
tl iH~ 
Ienijt 
t1 
lbitsl 

f\k)h~: { 1) Thii ~Jlwrif'i i~ rot i~·ik$"'1&Ji.:~ u~~ (V)?f. !t pt{}'iii1~$ ~~ ~c):.~mph~ 9:Wf~M~'<,~kt:i (l th~ m~x. fytt t1f 
pi:<E;t1~<'~~$k'it1 
{2} Yit"i@t ~· ~moot ft)f pt.:~l&'t~s1i~1 is ,~~ tll~t1 m1x, ro. tif P*:,:~J$,i'til:@, tilitt~l_J~fs.,,'!b}~ ~h.M! b~ D. 
{]} Tow tti!l iextt.f·e V'CV 11,0de! ~ ~~iiirare fh.."'t11 the gf~ video VCV mooeL An equi~~le:nt MB ~T~~'0:'1l..~ ki 
2.-&6 rn~~~ 

Th~ L~i.<~'> rf tfu'!l Pi't.iilt$. whk'.::h ~ur,pi:wt bts:fh l\fotu,r~I ~/},wai (l:iJe<J t}p!E!s and Sydhetc ''/swat Ob~ci Tyµ€'s are 
~f.~~moo tit t~hk'@ hg!J\t® for th~ nttuf~ cl\~t-t$ ijf1d J~:r thf =Wt1iiooii::; i:ibj~fa.. P~t~nemrn %~ bitr.ai.~ c11n re 
trnJtti)1M :.:3tt~ ~t@~l .u:m: t)"t,tMtic t.i\i~rti!ii. 

Le'<.iel ·1 ~ Sh~f\il€- Fm::h! t~,.nim~1k~'l Pn:ii!e @ Le'>·~I ·~ <!'· Sc):!@t.0s Ts:1t1:.;§l'S ® Ls:,;'@l ·1 + !l!wrkillt:iwln@ Ht~ri:c.ib:.~£. an 
Ba~ic Ani.'·,na,fu<l Tm~.ft.m~ ohj~d tyiw.1!:i: 

l\o'l..~~~)trts: k:~:;:;i;I m.Jrr1b*f tif t)i:::4.~~ 1\1&fa~~) k'i f,J~f.;J) i:~)~t:t~ 460, 
( ,,, 4 ~. tw .. Of if.:(¥*=~ (,f ~ ,irMhnn rr~·$.h ~~v~rb~ ~ QC!f h)~~ \~@'.l 16:.:< 16 ph:e! ei:em~nM,\ 

Level l .,, Sh~~ f~thl Adn~~1k*-i t:t;:i::i1!e @: ttvtl l + ~k~\;ab'is:? Tetiti1"~ @' L~»~ :! -H~roll¢:c"'in:§ t:,;s~~ri~~,~ on 
f:ki;~i(.: ,~1::.\1:1~ted Te::<.~ure oblet:i'.i ty~~.: 

l\,i.1~ii:m.wn k~al nunitIB:r ~:.it nu<,..~$: {v~rtlt.~s) in f;i\@t;:~) t.t~ch, 1748:, 
( = 4 ;;,: nr. or·~~~ .of :tl t1~knr1 m~~h ta~~rbg i, CW ima@$ with ·Hhl6 pill:e!eile~'t.'en's}, 
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L~~';:.d 1 .,.,. C1.."%'t'.': \~~ucl Pr1>fot<@ L~,,,~l ,1 + B~~tt:- Ankn~t~i T ~;,;:k~r~ f%,.~'H~ •@ L~w~ § + th1tr fo'i~}\,'in§ r~~,\.:ricfo:,'n~ t.~1 

Ankrrnrazi 2D M~h ~t~ect %'~$; 

M~>.'.i1t1t~1) mmtw ofM$:!l'<h r,~j~h {wth ~~-:iifor:i1 or fl~;'}}l'lEh tnw-:ik'mi} 4 
{ :;; rrarkium nurrber of d:iject in vlst..:a! sesbn} 

=!",,·l~(ifnurn m:ant1,,N'.3re ot :;,.~ 1,<,,~~:t1 Ol:*~(T. }0 m 
1 = r,t~iitimn~ fran;~,-m~ o1 vrloo o.cyoc;t} 

L~v~i 2 = Cot~ './i~,;.~/ R'Ofl!~ @ L.tw~l 2 ·+- a~~~ Afiit~1~1 T«wtum· !~-;;m/!$ ·@ l{w~., 2 .<:-th~· 'l~k:J\>,,fu@ rn~~lotl::w;,13, @n 
.Anin::i..it~i JD Me:;:h obji,;;,t hi~~; 

M;;t"!l;!nlUffl f.':L~moor 1c:t M,ss~h ,,:ibfo3cb{>,:~dlh unifom1 Cff ~iiE!t.t)~,wtot.lt~~)i;_w]i: B 
1: = r~i<h1um r::ur'fil..~~ R:<f obJ~ts i) 'llsu~i i!itt~sk·,'fll 

M*Kiirwm ~;;lht 11w1kwr ~{ t'h-~i¢~ fl~!~Wt~} 111 M~$.h {;hi~~ts:: 114fl 
(., 4 ~. nr. t:if f~"<le~ ;;.it~: unifoft1:'I mf~h C()',,'!:.':fing }~ Cirin1~~ ',,~m, l'!};.;t0 pi~,~! ~~m~"'":li;~) 

M~~imum frillm~0 r~ie ,')f ~ ~~ih otti,;;ot E-0 Hi 
( = 2 i< th~ m~~>nwt #~tl~'Ht.M.:¢' i:if '/100¢ ~bWtH 
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Anne:(A 
{i 1:cn nijthre} 

Thi;; N kt N kw~ di!l-©'e.'}i;; tr.,iw,'$fann ~hijH r,-0~fam, t.;1 !E EE Sl~f:Sciijrd Spedfk::.~1:iGfl, frw the implernen:fufori'$ ,Q,f B P'.-<' 
tl lri'-ters1a: D:Scr~w Cos.0.,-§: Tra&"l:$'om\ Sk~ i ·18fi .. t9fH}., D~rrib~r £, 1000, <dth t'l~ fd.l!o\"ln§J m~ificsfons: 

1} kt i:Wf)"i {1) tif ~tit)tl.*i1~~ $2 ti th@ IEEE t~~i~;.,ttis:1t;, th~ =~~t 1&:,t~M~ h t~-t:\~"»,"ti b:t ~4)a1f~ Mh~ d' ·1 C\'1l) ti;l.10 
(cM t'f.iillicn:} bk:;ct,,,~, ia:.1ch '~hi:.dd •b--,1 ger~~~tid f-O-i" {L&2fa3, H\<>255!, ~L,,.H~5) an6 (L:«2B:~t H0 3~3(. (,,,, 

2} Th~ fu~tt of Mt:,d~.t~~ J:J d th~ i~Ee $j~:i!k~~bt1 i~ 1\~::il~~~d ht•· ,,,<ft:f JtW pLt~l k1i.:::~1itw, !h~ ~~k '®'tt:ii' @\~i 
!'it_~ ~::•,{i~t:cl 2: }) tr,~~'iit.il.i~c. T~tt \$· t>t~ ,;,Ah~' ~::~'ilJmt)' rt,qilirn~1t~t1t fi:.w thi$ ~~t::-,,,. 

For e$>.~l M~~k tH!ifoa:1 ths·t ttekm~~ t(} ~~-t F dl%11~d abc\>e., ~1 !Dt~T ttk'tt dams ~o t.'® c.onp,Jh,nt ~Ii mJtf.~rt .~ bkwk 
ffgj[i] tt~i as; a; ~;ak e,'T:;;)f .~f '1 ·~r l~Si~; co.mpar~d fo ~he ·.;:ef~r.~n,;;~ ~tir~~,;i wtit~:n,~i.:.;ti lr'!:~>:!Q¢t,fi.~!'il~r 101,",:,i 
•fk;,;: '<'' It" ·''<\"'i.:.r \'<,'\if<& 1 j't,,H{I '·r~{;,-; i'I. ~t''i'''~ t~e "·"" i= ""··i,' ;:a:/~ t an-1 ',f ~· ··~1 . . ::~_-;:, , s; ~·~' ~ ·• , •. , .. ~".~ :~ ··[ ... :rJt· <~ .. ~- ~~;- -~.~ J' "'' _.~:-: ~· - - ,. :i!I..._..,.~ ,K .. ~,,. :....:: .~(~· 
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