ECE 66| Viml

) cj > Umiv 0 - ] k |
e Worjci e @uadﬂcs?(/?cmsj[/mmmbm

Avi Kak. G ‘
chcfwré_ 7 TOLL){)S ) QMQ} #1@— ALSOZutz G)’MIC

gefm@%‘e - IZMULH{PLZ View Geow étﬁ( m
(L""‘M}OMTQV '\/fsiov\ . 19/‘;[ ch’tﬁzj & Zisserman

@ Mou W\aecj ‘{’5 M'Vlclé_vstamcl /3 ?uaclvlég W =D e 2%7yag]0
== AIDSélLLt C e L= ik cﬂ?aéroué Wucmmﬁﬂa e
I\M}oovj—anﬂt ‘YO/LCL " /mccler'v\ AWM erar éo\[tla)foJZAi&n‘/l aﬁ_ﬁ-ar,-m;_

}WOMO‘ ML 0 S C@'cﬂcliwo\-t_es7 o 7LLGLC}7£¢ 1S SLLYfaC.SZ( L SD
. @K =0 where § & o Hx4 sd-v,wm'eff;rc waly ¥
: b s wag Bk @ s o 3

@ USW’L?V
f@j. s o[ejﬁtv{eé loj,
i

%{7 Fa'rozw\eljzﬁ’f (;:v\ V@Yy A

. el o -
S’épw&wxjﬂt MAOAY LY oa(), J?C'U’O’\Vu&e. e St ﬂLﬁf G b e 4_? a | [

é As &cu o a in Lec{_&v\@_ 2 wWhen fﬁl "féw\lz. f a Qc:m/'u'c7 ‘udl/uctf i clfclasnof"r:j
= & be comes 2, WNC @’V\J wp W‘#X a 429&1427’0\ EoLC . Al/mé; s der

9 < :

1 - L\”\C‘ ﬁ;__c, ')”QW\L; 4 Q )Qaczwwés ié_ss T/J'-Tou\ L,l 4 we e.vtc_l LLF w,‘ﬂja
wes A &M 1

doie o
ciqu -
Fec—t, ‘—'ﬁt& mj:’ﬂrsec—ﬁ&m ?% o PZOWLQ Ik w‘-im A ﬁuac%’tc g; i<

O o< - AS awn (zxcuupl_a d{ ﬂiﬁ exr)regswé Powgy‘ 4 hcmo?e:»uzccq -t—
\aj} {‘ is mi—e_fcst'wo 7 sec Acfw Qay ff‘ S 'fi (jﬁ?%wxe e whal.
cooxdmisie sy =i M o e
J1 o C'—)/“'b'\ . But Oll,n. Jm LS

7
, : - a e e
”_,l, A= 1 < ﬁz/f & éavewn 5 7
7 Cfgg Tice "Dothi /j‘a’u T o a\_':) arauwuedrit ,jﬁz/)'bvk a-s O@([ouf&‘ 5 Lel‘ A) g’

= )
k@ be awg three /Mm—col,l.xmea’r\ Powd:f o /4%& chlf . o
be Qﬂwa“ei as o dmear comb i df fo fpoilbac A Bowd ¢ ¢

Pf(, = u.f\ +7} +U}§J; W ﬂiar@fﬂe 'w”)’:t@ X;:/ig/i 55 C][%{} .__—:.Mu;

= IXTQX — @, W
(78 /‘T (:Oio‘VlCLL/\"Lyj wljﬁ Tesi)ec't

! : L
: I‘f‘ M‘T#MIL %ﬁ ’f’ =
\A:h A—) BJ ond C ) . M/té see

&eaaw\avc:tﬁ
@ As &wu)c{ =

» ;/\e,mu Cd‘ZJYCLiVLG\bJ <f a ]%"M"

' o .ﬁ\?z Home?»&

J@_ ) VA i\Wd : i t i
: = 2l A c oY TCS ondivg Ti fm G
il Cia.pni‘wo?bz '}jy[r’ﬁ.o. Qm :;ectfc}u\ aj/ d/” aud @ i< 71\/“@»\ }97 C = MT@M 1-

ot T conic , ' : . .
You w\auavf cow\i}lou;a H:C;df e ecomic Gl ait ciimciH . Aevws cﬁmgﬁow}’

(;brcxwxoiln v z(?) : Btd\ MOEM 4 is ’Vm‘tf'bmj hard s)oea’f; e
ZQ}.

3l . —
{ Poav(ts' A) E)/‘ & &/r a TV@V\ il }ioz,n Jwﬂl Need ts&tc )"ITA:z TTTB = ﬂ'lC

e peible. Nliae s :(‘f.j“j 3 Bz('é/j, c:(‘Z‘"
e ! P}

2 o ;

@ Lef’s NIW See Aa/w a qkaifric P #awf‘gﬁprwge,c( MML&M ﬂD_ fhagnc\a-t 7%3 SIDacP_
i‘V\ ;;félﬁc,lﬂi;j\‘i‘g‘i[e/#aﬂ_@cl a\S ‘t??u—@gﬁrwl&cl w:jtf (=L LIXL{ /1ouLe&/]'Y‘0\.JolLy H, fg we are
9«“’@/7’\ X =H 7(;]@ fub;/'truﬂwg I &TQX’ :':O] ' ﬁ,l«"\f@f Uus szHbe‘,/H‘lx/::- OJ wkwL‘
we cown express as [x /&) X[’:—’ OJ i “"Lp%”‘”‘j Q/;-’—VH-T@ H’i\ ; | -

@ 7};.9.— EL v’\-t lam ‘b?a 7L e ) . T :]
i “32* ’7 ﬁMC{ C @ oG(T tt Surlfcpﬁe ?owft X ks ?,n@u laatl "IT::: &3{' -

lhe i2 Y Afﬁ; i S VA oor ; il £ ~ ' :
Tepegdre ol e B T byt heb o C




2

@ W_La— G{Ll_at - 7LLCLC1’)1C is % Se‘t 4 Tc‘;v?ﬁ.;ll /)[cuflézf Wt‘sc%
/ T'Q'T =0] vheve §F & a gy sywmilre wabny Bt deired

gj1a|(0)hi7’”f71”b0\qJ‘{[jl'[ \7(‘;&0\»\ \72&_ ’Qcﬂvti‘ %&ﬁ_écjg & Gtwc[ ,t TQ‘:U .,;(: /lea%ésy F?(/u,‘
ITT = ?X / —f-c-‘/f Tk,c. i_av ) «'y\,.-t .D»ZL\MQ_ OJL ﬂi‘l S’Lu’faccz_ IQOH&»# :Xj'%r & ‘Dc/i\rt
e ©, we gt = U] o te pond f cloct oLt sugfoce

) Do L e ‘.
gk’o&t/r\/\‘g\\&; ._ﬁ’H'S ])on:\i T lgc,@x -"—'—Cﬂ 24%?_5 us[ﬂ@ (?@ ’// :_____:07 ,iw«p%w?
?39 o @“T = &,l 5’1\/\?@ & ;5 fﬁ \i'kujy—[c ¢ g/;, #:Q CJLLa.l ﬁlLQcL')’lb @¥ I,S
‘[‘f@, INMVEYST& ofﬁ.@ POWLt ﬁuqelfnc @

@ Emﬁ;ér i% was S;}\afw'l/\ “ﬁla‘t wWhemw Nﬁli Fh\;jSic,aL }/f\? S}Dace; s ».farmﬁnwaa/
H 5 ’7"3& Fcivf 71/&.ch7[& &7 is j;’aus/mwuzc[ ivje-
ol oruai'n\c ~~Zj‘wf\o'wtrjﬁmms - T

P | % : i ; -
Plc&v\e,g %[ A clLLO\L C?LLQJTLC ”W(uff Sq&.tSfj FTTE\, ﬂ_ — T We do Lﬂﬂtm

C =T 1 0 e o / 2 S
whew DC/= L e j We /'ICQ'V"C (] /":H 77]7 iW\pLjﬂwg j e — L fuésj:fuf\j

=

This e*[""egsih\ 7[7' T o fhe ‘VCIZ“W WT@T%W = 0|, we get M HO'H T =0,

: . ) %7 oSl a
i\M})ly/‘L? —ﬂrg,t @ cJuLaL Oju_onc}'nc 7dvacmf7[-arms Py I@_.- H@ HJ .

: 5 : ! L nes
@ ‘ M / ‘vﬁ{—nguca 7%@_ »’1’“@0&4@"’ :{i In coito ol _g a‘f POICLY IOC’t
wé’ - o i H‘ /f,” UE 747 ﬁd,_ ccige 6?7 7uadvcc§ and ’(bl]jj&f fnm}” cagf
< (o 487 f / Cl .
Whos 6 15 ex F@mf oW e s'LLr]L@ce_ cf o quad7ic,
jllT Gx] » the Fagesit plome <O el pend dbwever, whon X & oufside
1 = Is e ARV
e aluaclfru*c7 Tle cewjjy Q}C Sl b = Mseful ?eoméj;ic rmrIJYéfgj’Téfng
5t pabar plome o g TiE e gt b gt )
The ‘fgxwgﬂ/vd ',olobvw,s ab ke wmlevseclion c‘T W s
c:wci Q /’\av*e CWe I)&’nd—lm C OVAMA O —— ]ZG.. J)()‘lvtt
at % . Ntz Thid s i’“’P@ﬂLy s a&ej?wl ..
~fm’ conitcs & Sf- X fle I)@nmétzr oj ﬂa conic
CX s Mo Towgeal bie & C ot x, .\fﬁw’@\f@'} Q :
Ff’ Draie _o;iSéf@: ]z'(_k Cﬁvtl’\C? CX i & Po,[,ar quﬂ_cl—'f‘%
I ok .).Q,*')ec% & 78 c\xs show n lgeij: B prove i
=t is @LQ,M@fQV : Le.f- Ii“T !Z»?Lﬁd [iwcl c:iTo()’/)eJ /rfu,{\fLQ
- ouj’sicl_g_ f"““fL ;1 :ZZ ]‘ta c Mic MAQQ:I; /'Z’ZL CoULE c\f[“ Iomd‘
T - N o e Lvnew Thal P —(S\M Vd /é’?lvt\.& o u_(f e o e
e -Cx. g Zi e 7
ig‘fkl [)olﬂu QW‘Q ly 7‘#_\ ’;oMmetu C:)/ - Sﬁqce X0 e ~7%{S, 2’&»%;{’(

M e L e s SUE RO
G réf — ), ] sSivic@ C S %W(W/\e ve ! T—akll&j iﬁ ﬁaw(?ﬂ;’e % Ao#. Sijalefj
we ?G_t (C)ny = O;] whech fcy"f 7;@14-‘} ’Wiurj ée 2N ok/[i;u’l w’j/LaI»é— /-Ocv\.auu;tgtf

bj a howe?ﬂafly |
H—T@ H—‘ . Le,f’s NowW S ll\a’W 77‘712

£ . ] ' ) > 9 f - 3 ]
aNe Cj)/\\fe‘vk bﬁ ]Z — Cl(__ ) W }“C/L is owr ]90'[‘17 //l’ uld. | BaSt\c—ajjj W,}\.Q,T we /IGLV‘G.
P\" cve d is 7’7%0:1 Qv’@v]‘ ijﬂu‘i fr o X %ﬂ_ @ - /7‘!L ere cau be on[/z 7«;: a% 71111.,» =y

"\l‘l?/( h Fo e / ; . ,
st O.f[’l‘ e conic at a }90‘“4% 7@& s o I /701,@’ //{MQ e prwfﬁf /MZCU’ p«éfm&:’

Is  sSiwmg of,

N
e e




The Plave at va-?@fh e Lt

. , e =
@ lhe v‘ag/ zmloov[;uu—t 'Yol.@ ]ola&(e@j loy JZW w2 iject}“r}% IS IDl%J
laét Tleo I?La'me &b mfhijj’ /’T@o 5 7”‘% ﬂa cas-e % 3:/) ]DYOJ\GCM? ’
@ 3;,; I fi\ffki ‘ 3' ' % > oivle a/{‘ i?‘fiﬂgg /iief;i”,\f:fgﬁ‘é\, plee —

e Jafama /“\_40 . B aéSSa')ﬁé'W o om ~ FYm/e_Qi %-w\me_wxaj:caj/
.tv\ O\"‘(—V;;‘—;:\;? sw@u‘lou f: our [D)"cfbf i "Lectwe 7 ﬂtsxf aﬂ'}ao“{é
cet Mﬁ\li‘iry LA ]Dh;jsi‘c&( 777\2_ lic w0 ciigke stcuj]a?t dive (ém) .
"/@ cAan a[ﬁo acﬁklcfx/q 77%{5 'fo,su.UT t’l/tl‘ch E\/C/L7 = lelwrg QWO_Z\WZ
?‘wg Sl %Yotu. il 07’17«.\/\ oj e werld 3-space_ m :

J, '»i-TaL»ei : v-(r; LL)D 51; 23 cl,.a;tlmcf
an Pomfc TR ffmo/~m4 el d cmrl‘;!‘/[i’tl
e oo o <;wrv£tvm
S ol b e ﬂoi's Do

5(0 LLYS-CI{F s =

Lft waeg A 014 .e.ﬂ’QJV\\t, cl,ife.c { US i
/

{

l’{ i\?’\ Q_.C‘t,c,,[‘j (J‘( Yec (ioW .

o 8 SP"\Q—W‘CAL §U.‘T,,[&Ce_ 4} cuLrTvalilre

i 2)
"o &u—ct (qu’%ﬁd‘e ’TQ_CLOLQZ_J

LUOLL{J. bed ZUAE - .
&M&g‘v:?, _H':HWg is ﬂfo[t '/-I:u's [éf][{at” I?la\_vte. zfslcls N :ffe[f }._

@ L@f‘ e = <77:f:z; bc Hu homa?,éfvw—@u.i aa—a"rclw..ﬁjz ‘)’efQY\ezﬂéLuiztm cf ~Gg_

- ;O\i 7R3 e \/\/e_ Te})*fe_;amt 178 Fc/tui\ at lﬁﬁ‘fiii‘_j by S&‘z}i‘i‘\&‘j

y
LA I’J'h7/$ re

54{‘-104

POil&

xc,f T O ] gvtc/“l Févvlt
The sel a‘&i CL@L i"c[Q.aL oe |
® §u o WMawwe &waiajf‘&s (:)#u_ T@_PTQ_S

i o
wa Y‘?_PY@SC& “t ﬂpo %j O,

Wl be c_alec! .L[eat Pm‘v\:tﬁ’.- Okvwwl;’, Tfoa LS

v\tg* " Fia&.na&L (RS - .
e,“‘tftbt\ 57[ /ﬂb e 2D ,)Yo\,ecj:/ed—y)

s
= S—

TVOCV\S]&OT/WLC{fLOWS 672 \\/OYacZ 5‘§pa£€

@ 9% ,—\(fwilﬁé\/%pw CG‘Z/YAOLiV\at:l_:f’ c}bge_meral_ j;’a'vtrjgmwao\lm a{/ "{K—L |
P\ﬁ{yﬁc 7R i< achiceve Y 2 Ll {qujﬂ/q’/ij e E(—-:"H?ij
7[;' 2D ID_TC:] eciiv"i ij ) a7 Uxly [’1 gwop)/fo;/)Ly i< //;e_s‘f(

é For 7t¢- Cawme TemrSons XS ¢

expregred as » - ::,} ,;:,:%:t» X} e #aujﬁmetiWs~ ‘/2/‘/ 9_@?’
: —T qf KZﬂ ’VloM—&'l‘v\ﬁ/MLOﬂ‘ H VLUYWm
H

Cwnee m&% Ttl falisy j/ ~ ' '
OI ﬂ}& el,a;w&'v\t OT H T -y —> P‘r’?jca ive Gﬁ"m‘_{) 2 }J
%ch‘:ﬁ:-@f, H cow be S"Dec_:’f?réd ¥ : :

-j:utlj wcTt\ I 5 }9 @L@W\Et-@—{ S
5 :‘;lefj/f&_czﬁ é]i :ﬁ)’é,é‘iam .
j:,l;LQ {:j Yeas 01/\\\/\.? a§ W Lec wre D , We cen fi’lﬂw" %’#m

@ ds‘v\?“ﬂ;@ Sexw e \ \ ’
F@Q‘wa/ﬂﬁﬁgmﬁ mes _wilts sTieight Amer.

& The Aﬁl,;\,é = w]g%y@g[a ?f ﬁ& 92/..,\@1“@\‘. Pr‘o] act‘v;e Gy P is eca"ﬁ'eel I'Lf"/ ,@_s_—guti‘bﬁ

#CC»{_CLS ToW Lf H jl:l-: (O C‘/ A '), I\/aw’ we com w"ntQ 'x/__: A ?]}C
OW‘\C[ ?4\7\@ ]-Q%SI\CQL;;'W&“\?A—; ‘f& 7?;3)(3 WC\/'{I;’ly A 5_)1_/

OtVLQL/—/ZQ' 3 —=veclor 1: © \/\//1@;(204 t IKS S‘W”P‘LL ,{l?avml,«t—&M?‘A Yepfa;zzwt

:(MUIMJ” SC_""IW? ¢SIDQfe Cb[“? Thvee 0777\7)&41/\0\'( Czn”ec—j;;mg Plus ro’t&iﬂs,
@ Theoiy iquienilie [ el B i o o t fakes 9 pervasclon
5 speccfy A and 3 T specfy T, 3D affie has 12 degrees 4 freedovu .

?

So w'e gcly #C&:t n TZ'Z\ P re:/\ ec{_(]/Q_ 6)’5,(,‘;[0 hL ha&
(/




&e

S in Leaﬁ?@ = e coade
how line ot a%flvt,a ﬁa-W¢dévvacitm: Wa o :cimk ,OOI\JLE - ;clanj; ioomlts'—,
o, as Aor werdd 2D, ,aav-ang,L Lisies s'ty /oa,yq/]@L. Vo aiifﬁﬁu}

Ao fam(,(ei ,-O.lcxuég ;_[;é/ Pcwa((ez(_ . And, argu f\,«? S

Le,c.mYQ Ll, We caow @uéfa iIOTf/VE /hﬁi A V\/W/c/ =D j?amyz)era:t;;f/

@ Fo“ow‘n:\.? m ScaAavie /(/IVLQ %/ Yeaso n i

S
C
</

| \ 5= ]
is @/g[;v«e. » :‘7e avwl m{é‘z 1727 i i WQFPQQ/ = //rm 4 C ;
As w\e_v;i-i m/uael OWN HZQ IUYQ_Vlowit )ﬂaj}zj BD £ = -
a%v& heas 12 DoFE. We will argue 58()0‘,«?/ 1 . -
1 ~ = BY e, =7 7
fradt 2D Si@ti%&w’lbf has . Dal. Iha:f('f J',’ 3D. 7
Weamns Fum,!j QﬁL“VLQ, CJJ\ST&’YW[C/V\ e 3]) A Aff!hc
i’laS 5 Déf: ¢ w*fk ’Té‘.oodcl /{T /Zta qﬁjwm §/*|m/uﬂj P 4? f?%[ese a e agroc;ﬁ.cl
UJ'#’: ‘ﬂl& I/U\G-j **—“L Smi\v?ﬁ df AB éb face_ almé ja,c 5’7’717\\@541/@.@ cJ;aTec S,
Addstmat 9 DoF o ch‘:oca\a&tﬂ.J Wt# fic SG{L&@LJCV! fac@ CPFG, C&u‘ﬂcu

sccovnt for Bx Yewaining Mme 2 m&di‘m

@ We bt Tha giiuflcw.ij §ub7rm/t]0 o// The ,A(ﬁé,,}(_a Gﬁrourﬁ Iy t\mlooxiwg s
a.cicl\f:mCLL Cf'v‘—ff?atu‘,( 74/,\6{:( ATA =ﬂ2_I a,dl’ter’e iz E§A3}(3 icLthj;g/ M,Laft_f/?x
Usa\:ﬂ "Te_asovu*vkg Si“VvtiLﬂ’f 7L£ W/)?LO:(_ jm S :\u Lectiﬁ’e L] / we camw s/'m‘v\/

' = ’t ) ej Vga[ — i afk@ Wm/Jsi tf"S
ﬂTc{L O~ giwuiovruy Ya%cjtv»’wt iDYe_Je’Y\/aS (=8 d,e_f

Si'\a-d’)éi PTejeVViLg i 30, ma't m&plle’:s /ffc[{ A Lccxu cug ,Qlé ,Ztasc 715?1"/7‘; 2
Yetx}tt & 2D clojezt cuid 5’?&1@ b igéj?‘?[)i‘;ajd‘/' V9 takes 3 PamJ@iw
b speafy & vigid-body votafion w 3D (fmo for dofiivg s
lho oot oj 'm‘fa{tm\ s musz Jicz Q?L& 37 volali ou a'n:u#mcl g axXis) .
L)u a-c[c[{-f_i'm,\) We meed ome Parauuej},r Ly lm sso n,f)tz jm/(;uj : s 2 wa 0 :
oy aL“, =X gnﬁui‘imﬁt] Traansterwadicu Lo % ek

® WwWe obTzin 7Zuz Euc[icle_ow\ S’uby/fm'o ]9/ Oﬁx‘rﬁfer Yejncj?wj A + /;(r -_:-._T

77’-101‘% w\e.a-uf, A WﬁJf N oW be_ 8 ,.OLLTQ. Y

A“
q %J-Em{j rToEi{pu, ﬁaas otk ‘;7 as aéovf’
weo (=2 =4 ﬁaﬁ RS Euc/(lcle_a.v\ ﬁawrd;krvwaﬁaa I;Lag é' DO/:"

The A/o;oju'tz Conic _owd The Absolute Dual @ua«i'rfc;

@ The ﬁ’C‘LL ')iajed by e fﬁuo Cn‘cutar ’)om.t“ %y e case ﬁi 2D ')7‘”o\ec.7Liv:i“t
Is  playe by he Absolule Counic fm’ 2 projec tv’:ffyﬁ <Lec1?cr€ Y coverd Gra(da?f‘
T'—’ta AIDSCIDL.I:Q @ e ﬂm I\At’ffegztéiﬂ é‘f‘ CU/\;[’ SP[’\QY\Q Wlflé\ ’IT' Jusl‘ as ‘"Ttij:m S>

Cnrc'\,aiar P@IVth wWeno _/ﬁ.s. ,-;,d:gr,‘e,c—jécm 79 C’\V‘g = m"cLQ wfl?ﬁ’ [

L 1 ; % : . - 29

@ RQPYase»(r\ﬁ.j A WGYIJ =00 ?owd‘" 197 :?C:(XL)

e 1A ;L\o Wl oo e oS C’oo“/ci iiaales ﬁ}:: ﬁézmc:\(
el e /} i 7 (

eo”uo?h},\ 6] o SJJ"\C"ra is ﬁlv/év\ i;z L)(’l_f, 2 fx,31+cjx,xq+eilxq+f;(szi/ —(—715’ :a gm;e
’H‘w i cje/ww,c:‘ /Jy XLI,:: C‘ 5 e id‘én‘ectm« c‘{z fig_ S'!D}'l ere. wE?ZT TTG@ Is e Ly‘«ﬁ;’;%“ :
BZ+ .le_{_ 9(37* ,—_—_——_Cj wi/\icl/\ C AN jze e‘ﬁ,)y,esfel as L(ﬂ,— N 13) Ij-ﬂg ;; — : w‘lnc\L‘ h/l:lZS lilf_é
e . I : "3 g g
Y.L_'L eoiuu*:tl_&ﬂ ,-6\ (TC::IL\TCJ ﬂM’eve.v‘ Q’ﬂ’\i Ugiyat 7%‘{5“ (7 {¥a »f@sl'\ 2c LA /Z; ljﬁavu?; ”OG - 7/;1‘3
e nil A})SCIUC&« C;*IA(C ‘J’z—po -:—IS?(S A lhe o i C (e’l/LS'i:(fS y’y‘/[y ‘7( l;/LL@ﬁfVlﬂfy i)md‘s,
@ o duch o the Absolute Conze ) s colbed e Abolile Dicd @L&aivti aud
- i *— EERY > ; ) 4 >
dendal B8 My S ] ok L
consisls 4 all plane T;H.9/Q : o s a | ‘ | : g
? 6L P < T 'vd: 1y ﬂfl Do‘lud‘ NG -—:Z_m. \/Vle el /ifoi Ll qu*nex
= k) Hifui 'S'aﬁTS:)Cfi 'V V=0 oave -ia‘bkg,(,’ﬂu‘k + The Pa—w\‘i‘ C‘&HiC:ng_m G\\AJ ‘/tm:t at Tl JQMLQ_
(Twe soCh?]Ly. l‘TTT.fZ_y;DT :::C{ The secound Pc’wf 4/'7'7}\35 prztf is Trivial . 7Zc~/-m"1“ ;PCU’IL required wer'k,




