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EDITOR'S MESSAGE 

s 
by John Gross 

OlllL'timl's things dlJll't gil ['\actll as planlll'd Tak,· last month', 
Ftiltilr\ '\1essagl' as eUI nalllpie. I had l\Titt"1i all illlwdibil Ilittl, 
uplifting and l'\tl'(~nlL'h illlporunt lTIessagl' for all 01 IOU, hut Ilhcn ml 
issue arriwd, Illnt I rcad lIas the salTle lTIessage I had IHillen a fell 
mOl1lhs ago 

While it could be argued (but not III malll) that it was such a great col
umn tlw it r1cscrwu to be reprinted, the truth is that it II as simpll a mistake. 
Sorn about that. Don't 1\(11'1'1, though-there II;bll'l alll L'arthshattering 

n,'IIS las fell' as you know), 
Seriousll. one topic mentioned 11<Ie' the fact that there hw, hcen a bug fix 

patch for Modeler made ;nailahle on the \cIITek BIlS (91:1-2-1-')29')). 
CompuSern' and probabll some other on-line serlices as well. Thh patch 
be, probicilis Ililh \Iodder ~iling I"OU an error Illessage stating "Internal 
ButteTs too small" II'hl'n all"lllplin~ c('rtain procl'dur('s, There eln' also sOllle 
"Ih"r hug h\l'S and the p~lt(ll i, 11'('('. \\e also Incll!dl'll Ihl' patch on fa,t 
mOlltlis I H/'RO dbk 

\e\\-'I'ck's BBSi If lOll didn't know ahout this. IOU should giw it a call 
sometime. There arc plenty of great things posted there. including tutorials, 
questions/answers and informatioll. Chcch it out. 

For lOll Internct surfns, lli,'r,' arc a couple of plan" to w,t Ltght\\alc 
inforIlUliOn, There is a Light\\aIL' Illailing list and a I.ight\\all' 1ll'lIsgroujJ, To 
slibscrilll' to the mailing [hI. send a IIlcss;lge to listsl'J'I (0 nl'll'Olll,COIll. In the 
botll o[ the Illcssage sal "sllil,criilc lighl\\';!\e-l lOur address" (llO qllotation 
marks). In a fell daIS IOU will start rl'ceiling ml'ssagcs frolll the Iisl. Th,· 
l.ight\\·alc I]{~IISgroIiP h named comp.graphic"packages.lightw;tl'e 

Both the list and the nCIIsgroUjJ are grelt sources of informallon and are 
frCljllL'llled bl' Light\\alc animators of all tlpes From III I'f.!(). hoth ~\ark 
rbOlllpsOIl and mlself are frl''1I1''liI participants ,\j,o. lOll C,lll e\jJect the 
OCClslOllal I isit from Stuart ll'rglisoJ] "r Allen Hastings 

see Editor's Message, page 13 
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Depth of Field 
III 1,1'111(' \\right 
HOll Light\\alcs dl'pth of fkld (otHrob elll bring fIery thing 
into focus 111]('n used correctil. 

Digital Cinematography 
11\ .i"illll,!\, Parenteau 
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most important respoll'ibililies filr a cinelllalographer. 
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hI (.,lin Cunningham 
\ lrouhlcsh()olin~ gUIde to COllljl"'lting refractile "It'llll'llls 

1)\('1' liw Jction, 

Dark Shadows 
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lightWave 101 
hy TaIlor !\llrosaki 
In p;trt onl' of a sene> on Ihl' Illelho(b of modeling, ll';trll ;tho lit 
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PC Primer 
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Depth 01 Field 
Improving Your Image Through Imperfection 

A Il\OIH' "ho is i'OlllllICIl forced In \\,nch 
hOIlIl' I iliL,os kliOl1S Ih,ll obl"c[;' plw· 
lograplll'd II ilh real GIIl]('l'a, and lell,sl" 

dont han' 10 11(' in lOLli, Thh kn, dil'cl. cillied d,'plh 
(II licld, is ort!imrill alN'iI! 11'(1111 U;t, and ,tllll(lligh 
IlOlIll' 111m II', 1I11~h[ ma!.l' II', II Ish O[hU\\ISI' Ihe 
IIll1ullIralll perfect 1<,,'11' of ohjects ;11 I'lerl distall((' 
from 11ll' computer Dlllera is a sOllletiml's IImksirahk 
Ud sigllallln' [ILI[ limits the ,irthln and re<lll'lli .iI 0111' 

lllUgl'S. 

Ii~ht\\ all''s depth of It,'ld (,Olilrol" III lile holton I III 
the CUllera panel (Figlll'l' I), allOlI liS [0 simulate Ihe 
fllL;t! properlic, of lenses, Blil hdore II(' can Ii'(' II1('se 
[l)lltrols l'fIC"CIIII'h, I\(' h:ll(' [I) O\('I'l'OIlH' a minor 

problem: IlIlihl' real Clilleras, Lighl\\;[\[' dOl'Snl hill(' 
a I'iellfinder. It's difficilit to compos(' 11ll' imagc, dl'clIl· 
ing II hich e1l'lllents II ill Ill' in or oul of focus, Ilitholil 
d. ling some malh 

C--F''''''I ft"n<Io>r';"_~ ) c,.i ~ ___ -=:_-~~J -~T~._\_~; fll~~ 
~ MQti'on"~Eit"t- '·4; Dtul' L<I!r'o:l'Ith t '.0w 

r~ .. ; ~;. .. t .... ",.-i (E:) 
. _ ~~L~:!~~".i _ n 

Figure 1: Controls affecting depth of field are in the 
bottom half of the comero ponel, 

Near and Far 
Figure 2 is a diagram of tilt' QeOllll'[rI inmlwd in 

doing depth of field calculations, The Ltlwls "Ileal' 
and "tar" refer to the limits of the range I\ithill \IIIICh 

nillL'cts app('ar 10 Ill' in focus, TIll' question h, ",'11111· 
Illg IOU aJrc'a(iI hall' a perfect fOl'lls distance III III Illd , 
hOlI do IOU figure out \1 here near alld far are) 

There are threc sillljlJt. formulas Ihal illlSller [hh 

qllL',lion, llefOrt' usillg thL'lll, II'(' nl'ed [0 knllll IdllW 

I.l lind the lallil', Ile'li Ill' jllug~!lig in. and, II.' \1111'11 

,('t', I\(' l1eL'd Iu he carl'ful about lite unih II l u,e 
Tlm'l' of thl' valDes are on the Call1l'LI 1'<1IlL'i: 
I Equilalcll! 1m, (focal iL'nglh I 

I !t'lb I·SLOp 

II PRO 

Figure 2: Objects within a range of distances from the 
camera appear to be in focus. 

The tUlal il'ngth of a iL'lb IS lhl' dhlanc(' hell\('l'n 
the il'ns alld Ihe fillll plalle The CUIIL'!,;I panel's 
Equivalent tens r,;!d!Jut is dl'l'I\etl tWill Ihl' ZOOlll 
htrlor and "ilIIl Size "'Ilillg,, ". lklliging cillll'!' oj 

these Ilill ;Ils(' change till' local iL'nglh lN'd to create 
depth of iIl'id 

tens f-SIOJl '1'1' Ihl' dillillei<'r III [hL' IeIiS apel'llll'l' 
In a rl'lti Call1('rll. Illl' IIjWrlll1'(' I, ;1 I'ircillar llllltiU\I 
Ileal' Ihl' lells Ihal can Ill' II Illt-lled or narr!llll'd to COIl
trolthl' alllOllnl of light Ihal hits the fill11, Till' aperture 
di:lI1lt'll'r is INI,tlh 1'\pl'l'"ed il~; II fr:lctioll of tilt' foeti 
Jr.lIglil :til f·stop uf I: f. II hich i' iilt' sall1e as a '('lIille 
of 1.11 III Ihl' I.I'n, t ~Iop cOlltrol. lIldicatl's all apnilire 
diameter [hal s III of tht' I('IIS, focal Ielll~[h I This can 
hl':l source OfCOllfliSioll, higher f-st0l' 1IIIIIiI)('I''' corn' 
:;polld to ,mallcr aperlUl't's ht'Clllse the lIullllwr is the 
delllJlllir!;l[or ill the fr;IClillll,) The apl'rtlilT control on 

Ii I ('It! Cillllel'li ;tiI,'n, hoth thL' hl'l~itl!lI'SS ilnd ,h;lrp 
11('" 01 thl' illlilc:l', hili I.lght\\il\(, IN" the I.ens 
,citing onil ill the cOllk\1 of dl'pth 01 neiLl. Ilhere it 
affects sllarpllI','S 

roral Distance h illsl 111l' di\lil!lc!' Irom the e:!l1I 

1'1'11 It' lite poinl .>i' l'('I'il'ct 101'11, 'i'h" dist:U1l't' I' 1I1LI 
"lIl'l'Li alnn;; il lillc lilruugh lilt' l.l'lHu 01 1!1t' !eilo ;lIld 
pointing ill the ,allll' dir('('[ioll I\:> the ClIlII'ra 

The IOllrlh \Iiluc Ill' Ill'ed is the dia!!j('Il'i' of th,' 
Ltr~I"1 'pottita[ 'lilll,oId,s liKe IlpOlll1 .}n Ihe illlil~( 

l'irck (11 \'(lllfLl~iu!1 dUilll'k!" 

by Ernie Wright 

Thl' i'll[ ;1 ,'ellln~ I}I I.ight\\all" 11'11 nlllllhl'l' 
1011'11 IN' 10 dcfilll' th,' fill/lilt'" limn llL'lIIl"'1l ill 10lUs 
IllId out of f(hll" I In 0 1'(' on circi," III cunfusionl:t[L'r), 

I:; 10111' 1ll'IILii siiarpI'lwti' I.et', Iwpin \\ nil Zomll 
Factor ,vi 10 ,,~ ;!Ilt! Itlll! ,ill' ,l't ILl Y; nlill motion 

pictufl' Ill!e dl'taulh), Illl' locti I Equilalvill 
I.ens) is ~ j 1lI111. Thl' default \.('11, FSto]l iSJII alld the 
dl'fauli Foc;!i ili,IIIIIl'L' is 1.0 11Il'l1'!', For 11011, 1\ ('"11 lise 
a iairh (O!llIllOI) lalu, lor "IITII' of C(}niU\11I1l di;!Illl'[I'I' 
So II!' hall' 

F = ~-I mill 

f = 1.0 

~ - 1.1I!ll 

c·· II II!:; IIlIll 

\\C' then calcuLlll' II. the III j1l'1'fllGtI distlul('(' of the 
1,'11" or the di,IIIIll'l' at whiclt ' far' IS illfinitl 

II 11\1')/11\(1 

'i-(l Illill / II I 111I11 

= 'i-IlO 111111 
= 'i, -(, !lIt'II'r' 

\Ilti 11111\ \\(;I'e rl';It!1 II! find Ill'ar :11111 iilr: 
1lI'ar=(II\SI (1i+1)·i)) 

= 1'i,-6 \ I.II)! ('i-r, + I I. I! . 002-J)) 

,- ahout O,Kh IlIl'tt'I" 
fa I' ., I i I \ S) / 1 II 1 ~ F) ) 

~ 1')-(}\illl/(:;-('-(I.O O(l~I)1 

= aboul 120 ll11'tl'rs 

\oticl' hml Uilits are handled here, II is calculated 
ill millimetl'!'" Ih('11 comertL'd 10 Illeters, \\hl'1l I\(' 
Ill'ed I :lglllll lor near IUIII lar, Ill' aho lOlll'l'rt that II) 
llleters 12 j 111111 = () 112 i 1111, Its illljlol'l;un to reali/l' 

th;!t el'ell though ii's cOllll'ni('lil to Ihink of I.ight\\avc's 
coordillatl' Spill'" a, being 1III'IIsured ill gL'Ill'ril' 

"units," the calculation Ill' IUS[ pl'l'forllll'd rl'ljuin" 
that Ill' tllink in 1I1('iI'rs \ (lU llIighl h;I\(' II hlllll;!llo}d 

lllodd Ihal, fill' IIlIilS lilii. alld IOU lill~hl think of the 
1II111S as fel't. hUI lor purposes Dr dl'jllh of field calntla· 
[iOIl, the Illodl·1 is L'onsideru\ till' meters tall. This i" 
allotilt'1' c;lIod rl';[SOIl II) mahe 101lr llllllft·" reali,lll 
Sll(', III llll'II'IC UIlIt, 



Focal Distance 
~I) tal IH'1l' pITtl'lldl'l1 tll:ll 11111 knoll IIhat 1'0(:11 

Distance lou'd like to lise, but in fact IOU Illl~il! not 
kno\\', Let's a>SUllII' nOlI that lou'd iiI-I' a particular 
object to be in foclis ami IOU don't knoll hml far allal 
il I' Illlni Ihe caillcra, Thl ldll\\,ill' manual sugge,b 
IOl! IN' lill' Lalout grid III ,'sliJlLlll' the distance, hut 

IIiis alii III is a little laguc, 
IOU can ahals lise' the l'Ithagorc:ul thCOi"Clll to 

calculate the nact tiist:ulce (d), plugging in the jlosi
lien c(}ordillal('~ for thl' Cl!lH.'ra and the ohkc!: 

(\\=\2-\1 

<II c \ ~ I I 
d/ /~ II 

do. s'llurl' root of (((1\ ,1\ i ,tlil Iii) + (til dl il 

If the object Ila,n'! constructed Ilcar the origin in 

,\\odeler. lOu'll hall' to add the offset III the pllsitioll 
rl'pol'll'd III La\llut 1)('lorc 11)11 ti,l till' distance cakula
Uilll, Ill'rausl' the coordinale IllGnilill of uhjl'cts ill 1:\1 
out aillJIs refers to the origlll 'I( Ihe ohject. 

But Ilhat if IOU don't kill' the p,llil'IlCl' t(l find thc' 
square root 01 the sum of thl' squared diffl'rl'ncl's of 
each coordinatl"' 1\\ 110 dol's'!) 

Tn this, Irrang(' the grid SO that hoth till' ohject 

:uld till' c:Ul1era are I bihl .. , III till' \I \ I ell , btimall' d\, 

III :Int! ill hI counting grid 'tlIU1'l', along \ and :tiOI1~ 
I ,uld thl'n e\Challing (II in :1 dtlltTl'lil \ iell, and IITIIl' 
them d()\\"11 (or rearrange thl'm in lour hl'at!) in the 

follO\ling ordlT higgest, middle, smalicsi I lair esti
mall' of the CUlllTJ toohiect distance is: 

- middle!! + 'mallc-,l' I 

Ihls ,honcut (from ,1al'k Hillers paper in (,'mjJ!n(S 

(J ellis , ,lcaJemic Press, 1')l)lI) II iii ~lt least prl'parc \Oll 

to do test renders, 

Circles of Confusion 
For a hl'ltl'r understandillg III ,ircles of confusioll 

take :1 IOllk at Figure 5, \\ hC'1I a Pllillt is at the Foeti 
llist:lIlCl', the light retlecteti lor 1'1Il111nl) frolll it foclls-

Figure 3: A poinl allhe Focal Distance forms a perfectly 
sharp image, Moving it closer or further blurs its image 
into a circle. 

I'S to ~t point Oil the illiagl' plane (the film! I, rhl' 

iilJ;t!~{' of till' point hl'C(\jj)V"- ,\ l'll'c1c. called a ,'il( k ,:i 

COI!!lhion. IIhost' dLlI1!t"iCi' ,irjlclltb on h011 1:11 Ir!!11' 
the Focal I JisLililT the point has hITI( Iilll\i'd 

Both till' illlage IlIl'diulll (lIhatt'lt'r illll!C~ht hl'l and 
the hUIll:UI I'll' 11:111' lill1itl'd spatial rt'\t)illtion --- jf a 
clrel,' in an iJlla~l' i, 'lluil ('Ilough. it might a' ",,!: ill" 
a point This is IIll:It I', 1I!l':1I11 111 a rall,;e'll 1II1It iI 
IhllIgs "appl'ar to Ill' ill (til ii', Thl' circk oi CO!:!il,!,,!! 
diaml'ler C that Ill' used to ca!rulate lIe:[r :llld tar IS 

Figure 4: The effect of a smaller aperture (higher Lens 
f·Stop), 

11I,[ the upper limir lIil 111l' Slit' III' till' circles, ell cr llit 
lillll!. Ill' sal that Ohl(TI' ,Ire IIUt of focus, t l!lkr tl 
tl1elrc ill foctls, 

Tht' actllal lallle \1'1' choose to lise 101' C is oilliousl\ 
S()lnl'lI h:ll suhjcclill', but it's rl'i:Ited I() the resolutioll 
of the image lI1l'dium, The lalul' IJ,II!'imm of tell used 
lor ,,')mm 111011011 1'1('[111"1' lihl! IS ahout 111,1111 "I Il1t' 
II idlh of the imagp, 

lor Light\\all' n'lIdl"l'l!lg, IIIl! Ilon'l noti(1 ,'Irl'ie, 
of confilsillil smaller than a piwl IIf COUN' ,\ single 
pixel iii J \lcdiulli-l{es Oll'rscan image i, ahout Ir;;o 
ofthc image lIidth, or tllice 1/1'iIIO, so 111111 Filml\pc 
'l'l til ."imm mOllol1 pilllll"l' lilU should proh,lhh liSl' 
a l:tillc for C no SII1.Ili('[" rlUll II il'iliIllIIl, In gelll'J:ti, Il'l 
I' ill' a fudge factor :11:11 lilakl', thl' equariolls I'IC llt';!!' 
anu lar gil(' IOU II hat lOll think :UT the righr ~lJh\I(T', 
hased till II Ital IO!!\(' actually seeli Iight\\aw produce 
for lariliUS depth of field settings, 

Antialiasing 
1 "II Illal h'lle IltItlCl'ti i1ur Ihl' deprh of fil'ld (11!1-

lrob aren't :l\ailahk "1 hell lOll lirst ellter tlte Camera 
panel This is hl'cause depth (If filld requires 
\lltialiasillg to he ,et at Medium or High, Light\\:\I(''s 
depth (If field '1lIIulation IIses thl' ,al1l(' supl'rsamplillg 
:tigorithm that's used to :lnri:llias il1lage,s and (TC:i1l' 

1l1Oli,ln hlur, It's illiporLllli til rCalill' rhat thiS !'ll:' 
(reasonahle) Ii III Irs on \I hat IOU can tio, 

Figure; i, all image of a Iml'tl'r bo\ l'l'ml('J"pd 
1\ lilt Dept It of Field, Ihl ,':lIlwr:\ is 2,~ I11I'tl'r, JI\;(I 
Jlltl :Intialiasing is sci 10 \1 edll! III , \11 of the jltptli III 
licit! settings \\CIT lett al tlwi!" defaults ('\("(1)1 1"(\t;t1 

Distallll', \1 hiclt lIas mad(' a riLiil'lllllu,h ,l1Iall 0,0; 

l11etl'rs Is lOll elll ,ce. the ho\ IS ,tI jar Ollt of locus 
rhar it l'all 110 iOllg,'r h(' ITntiered ,'tlIH'!"('lHiI K('cp rhis 
in Inilld \\ht.'lll'()mp1J"'ill~; :-,\\'11',"'< t!L.lt \\"111 U~tJ (J! 

lii'ltl 
11 \ou"n: comforu!,il \\ith liw !l1~l!ll \\("\(' i::--t·d "Ii 

tar. ~Ot1 can l';l'dh li.'ll' lhe iiLl! (illd Lll' f0r111llLL .... [lJ [l·ll 

lOll lllil'n' 'Illll 11(':11'-- ~lI1d "lot) Llr ili\' I III reasl' rl1l' 
lailll' III (" ',II tlut it l'orn'sjlol1ll, l{) ,I m'civ of l'ill!fll~ 

poinr is 111()lt',j cither rll or lunlll'r from rlie It'll' the sion rli;!I,:1t IIII' ',Ill' lill111 of IIlut 

Figure 5: A box that's so out of focus il can't be reno 
dered properly 

'lhle 1<1 !ulidle I fell test IllIa~I'S Ilith a 1'l11eter 00\ 
II illlll'lp I !ill COIlll'rge on tlte ric.;11t IlIllllhers, 

When to Use It 
Depth of \i1,ltI 1.,111 something lou're I:kdl Itl USI' 

('len da) ,\,,1 pUI'l!cli mattl'I". tlie \1tcliulll II> Iligh 
11I1Iialiasing il requJlb ita,s a ,i,gnificatlt illlJl~lct un ren 
dlTill~ lime, hm ilion' imjior:amil, DOl- is a PO\\eliuI 
ruot tit:ll lou'll 11:1111 to US1' sparil1gil, \lhell a shallO\I 
dc'plh lit licld I a small Ill;U' 10 lac distallcl') \lill 
ellhance lill' (1IInpo'illll!1 III all image, 

~hallo\\ u[ tll'ltl giles :ltl inri!IUIl' inlllig til 

ima~c, C(JllI:lIi11ll~ 'mail or nl'arbl SUbll'lh hCCIIISI: it 
dOl'sn'l :11lt)\I the backgrollnd to illlrude on rhl' liel\ 
us attemiOll, \1\ lIilt' uses :1 'i()11l11l llI~lcrO lens on her 
"LR ttl pholograph Christmas (l1'll~Ulil'lltS (on the tree I 
from a Ie" im'hl" :111 :1\ TIll' onll object ill fIJclIs i, til(' 
ornal1lent itsl'!! lhl' sll!T()untiing Cll'mClih---lll'l'dle" 
small hral1cht" alld a tlll iights-are hi Ii rrl'll ililtl a 

"ilt backdrop tlut !i.du, the tlJ'llan1l'nt and jlrt)licil's 
,'onrl'\t II itbout dralling <lttl'nlillil a\\al from the sub
ICCr. 

Ch;l!lgillg foeti distance is :l 11:1\ to gellll\ push or 

pull titl' 1II:IIl'r,' :litt'lltioll hetllTl'n the Itlrl'~]'IJulld :ltld 

thl' h:lckgroUlid luu'll ,,'l' rhi, tecillliqlll' IN'd 1~lIrl\ 

ottl'l1 III ,(lap UjllT:I', 11111'],(' it (0I11pll'I1]('11IS tlil' I il'\I
l'!>' illtlllUll' rl'iatiol1ships II nh rhl' characters <lnd. not 
inCllll'nulh, offer, a little lisual IJriet\ IIhen the 
, action is lilllited to t\\O 1ll'0PJt. III a roOIll talking, 

Shalloll lkl'th of fil'ld abo I'nhanCl" thl' ,)[) illu
SIOn, Titl' nakl.',J l'll' ,Jiw;n't ordinarill n'lI llIi1ch on 
focal dIS[.IIIl"l' a, a depth 1'111', hUI \Ie easill rl'l'ogni/e 
the dit'lt ill jlholo~raphs, TIll' ,h;lrpil focused. high
contra,t 'Ubll'll Jppl':W; to tlo:n 1Il'11 III IrrJlil (II Ihe 
li101T diffuse h,[ckrtlUI!d, .lust ITllll'llllwr Ilul lilis tlil'-
1l'rl'llce in focll' 'l,,'lIb mosr natural fllr '1IiJll'ch Ihat 
art' slllail!)r quitl' dose to lile c:tli11'r:1 

F()r Ihe 11d,1 /lIlli (OIl'S, /l'IIi(' \l ri,~1>1 btl,l !i('('1/ {/ 

/J1'O,'..!J{f}}JlJter {Iui!i~; «'if'lllfltc f';;·;(1{{/i-:.{t/io/i .If))' ,'('r

(,l'IIi r/C/l'II,\(,-i'c/<i/e,; (I.~(,I/ci(" (be I/'lJlil Slfl Ii-bieb 

IiIli'Si fie (!i:;o 1IFlile tbe 11.11/ mlllilfl'sji)}'Ugbllr(/I"(' 

);; lie ((IIrh' li'lIllI bi., /rUIJI!' !Ii I/lfrri{/I/d I/'bile 

/lfS.1 -re{/l'-()id t/((fi/-!,/Jler 

PRoD 



Digital 
Cinematography 
I al1l. of course, prejudil'l'd, hUI I kel 

till' lIlo SI illlpOl'lanl joh on a produc 
lion sel is Ihal of Ihe cil1emalOgrapilcr 

Yes, Illalll' olhl'l' posilions such as direclor , 
aClOrs and el'l'n production designers pial 
an equalll importanl role in hringi ng a sc ripl 
to life , hul lill' caillera Iwrson is Ihe las! has
lion of Iruth hdo rc all Ihl' Ilork of .hose 
olher depal'lllll'nlS is recorded Oil filill slOck. 
II is the direl'lor of photographl Llnolhn 
1('1'111 for cilleillalographer ) Irho design" 
lIith Ihe direClol'. th e Illelhod each , hOi is to 
he pholographed , hml il lIill he Iii and in 
"hal melhod Ihe Clillera Ilill record it. ,\nd 
lili s hrings us 10 Ihe poinl of Ihi, Illonth 's 
column , I hear 1110 complainls frolll lOung 
animators, and loung ca ll1l't'a people, for 
Ihal mailer "I.ighling ,eems ,0 Silllple, hUI I Figure 1 
can nner Illake il look righl" and " "(lII do 

by John F.K. Parenteau 

\il'iIOI'OII l'ill N ' 10 dl'li\L'r lill' line II ilil ;1 
lll 'isled SllIiiv ral ill'l' lil;1 11 ;1 Illo re ,niou , 
"Jnl going 10 kill IOU' fact' , III ,'onlrasling 
ilis inll'l iI lI'il il ;1 smile, lilt, IIIOlllt'nl is ell'n 
Illo re dislurhing, Ciloices sll cil as Ihl'st' :l re 
III:ldl' "\1'1'\ t!;I\ , Till' hl'sl arl ms nlakl' lill ' 
hesl Cilllicl" alld lilus acilil'll' lile IllOSI CIlI1 -
I illcillg lH:rlol'lll:lIlu's, Is a Gil II l' ra pl't'SO II , II 
is illlpOl'lalil 10 approal'il each SilOl lIilil lil e 
S;IIII( ' mill dsl'l, Til l' ClllllTa is an :ll'lOl' a, 
I\L'II. :llId ;IS IIlU ciloost' ilOlI 10 l'l'll'al lil,' 
'CL'IH' lilrou gil lile kll> , IOU are ciloosi ll g 
lI'ila l lil e audil'lIce II il l or 11011'1 sec, \·loSI 
ilorror fillils hal l' a scelle as 1'01 lOllS: 

Our hero (or hl'roiue) ilas slupidil 
decided 10 go hac k in lil l' house, l'len after 
ill' ila, foulld all ilis fri ends dead hI nll sle ri 
Oll.s In elhods, Til l' call1era slans in close-up, 
proha hh a ilandildd ,iloi. :ts Ill' 1ll0ll' II ilh 

IOU IllOH' Ihe cUIll'!'a)" The forml't' Ill' hall' 
dealt lIith and will colll illlll' 10 deal lIith in 
Ihe fulure , The laller is a CO lllpit-\ question 
thai requires immediale allelilion , 

~::;:";:.' :':'='~' "1'=='":-==':'::"::'::':'==-=:':::"::':::' .=.==_==:::"=.=,..~==.,=-d 0 u I' c ila raell 'r lil 1'0 u gil lill' il all II a IS , Til e 
• .. ... _ scene cul s 10 an OIl'I' -lill'-s iloulder silol 

A Work of Art 
MOIing the call1 era is aewal" an a l'l 

form , Walching sOllle of the Illasters' grealesl 
lIorb, and hOIl each shot Seems to elicit Ihe 
IllOSt appropriale respon se, Illake, IOU lIon -
del' if it 1I;IS all planned , BelicH' III 1', it II as, 
The best cinematographers pal as much 
allention 10 hOIl Ihe caillera Illllll", or 
dOl'sn'1 mOIl', as thel do to hOIl il is iiI. Thl' 
process nOI onll requires thl' I;nOll'iedge of 
the rules of Illotion , hut also an eillolional 
Jllldersl:tncling of II hal dfect IOU art' ac hi el -

o. 

......... -_ .. , c, .,..... .. , .-..... 
" t , ..... . . 

• • • • 0-

....... ......... 
~,...-

ing III 1ll00ing Ihe frallle, Figure 2 
Think of Ihe camera as anolher ;l(tor, ,1u SI 

a, an actor on screen chooses a Illethod of appro;lch 
in g ;1 pl't'formance , a good c:ulleraperson lllaKl'S :I 

similar choice, :\n actor prepares lor a scenl' hI carl" 
fulll silldling Ihe dialogue, and Ihe situalion in IIhi ch 
th e ch:lr:lcll'r ha, heell placed, Pirlure Ihe lollOlring 
scene frolll rbe Sb illillg 

III UGtIHtJAVEPRO 

./((d~ \'iebo/soll SlIIllSlws II d()()r {('ilb I{li 11,1' 1/,1 be 

cbll.les bi,l jillilih IbJ'(}II,~b II des"rted /(J{~~I' III' is 

ClJII/ilself. ({il,~1T I llId S('(,Jllill,~h jl()SSl'sl'('iI l iS b(' 

bllilis his Il'i/l' I{lil/ (/li/lir!'II , , ts IIII' d()ur .'JIIIlslll's 

tljl(lrl ji'(J{lI Ib(' (I,r,./ocA' slief"s bi., b"llt! I/J/'iillph 1/)(' 

door 11I1t! ("l'c/llilll,I, "1I('re "'job/lIlI " " 

(I ll'il ind Ih l' al'lor, lookillg OIl'!' ;1 shoulder , 
Clllvd OlS) as Ill' nOlI folio" Ihe sa lll e 
dlaral'ler , IkcauS(' of lite sirange, IOl l'uri s
lic kd of Ihe ()\ l' r-lile -silouldl'!' shoi. Ill' led 
liKe SOllll'lililig "ill cOllle up ileilind hilll at 
:Ull nlOlIll'nl. hnal"', as our OTS silol ilas 
hl' COllll' l'io ser alld clo ser, the charaCll'r 
'('i'l'aIllS and IUI'IlS 10 calll l'I'a , \\ e CUI 
around 10 ilis poi nl of l'il'lI' (Ihe lil'lI frolll 
the aClor's PO, ili oll, as if lookill ),\ Ihrough 
his I'll'S) :lnd set' nOliling, CUlling hack to 
lile OTS , lil l' al'lllr and II" , Ih e audiellce 
reLl \ and ilt' lurns hack 10 till' hal"lal " and 
a delllonic crealure is 1I';lit ing 10 pouncel 

\s Illll call i 1Il ;lgi Ill' , lill' calilera positions 
alld 1Il00elllt'III il ad a, Inucil 10 do lIith cre
allllg a SIH II II;I lIlood :IS did Ihl' performall cl' 

of Ilur ridiculous" slupid ciUraCll'l' Bul Ihis is an 
oillio us e\alllpit- , StJlIll'linll's Ihl' 1ll0S1 gross and 
olJlio us 1ll00l'S :m' 11ll' IJl OSI si mple 10 undersland 
Consider, iloll('ll'r the suhtle pan, :1 shon dol" mOl'e 
III' ('1('11 110 l1iotion al all , i-::lch ciloice e\llt'l'sses ih 
1111 II (,IJlotion, :I Jld carries ii, ml'n perforillan cl', 



All the Right Moves 
First. 1('1\ considn Ihl' hasic mOIl', possih ll' II Jlh 

a CIlIll'Ll. hOlh in Cl d alld lill' anion , The 1'1\ i:- a 
pilOling molion lefl 10 ri~hl or righl to left irigllrl' I ) 
The TILT is a piloling Illolion up and dfllllJ (Fi gurl' 
2) , ,\ camera TRlO': or DOLI.! is a piJ''iical 1lI000l" 
III el1 I of Ihe call1era ill :1111 direclion on Ihl' \ or Z 
a\l'S (Figure»), ,I BOO\I h a pillsical JllOIen1l'1I1 of 
thl' C;lIliera in an lip or dOlln Illolion (Figllrl' ! l. 
Thl'St' fou r haslc n!oliol1S cO!lljll' iq' th e simpli sli c 
forllls of all (;lIuna 1!10Il'llll'nl. To IInderstalld hOI' 10 
lII<1nipui:llc these mOl ions rl'qllirl's SOllll' IIlldl' rSl;illd , 
ing of hasic fralll ing, 

Figure 3 

Figure 4 

Figure 5 

A Perfect Frame of Mind 
\\hen lOll pholograph 10111' fril'lld, or ialllill II ilh a 

still CIlUl'r:l. Ilhetlwr \'flll :Ire consl'ioliS nl il " I' 111)1, 

lOll are consl(lt-ring Ihe nil(" " I fr:lliling , Though I'HI 
nl:ll not I'eali l l' or ("l' ll IInd('r,I:lnd Ih( ',e I'llit's , lI all ll': iI 

Figure 6 

Skill Gil l C(JIIIl' in tI) pial \s lOll place 10111' Iril'nd on 
Ille edge 01 a diiT Dll'ri l)oklng :1 il(':ilIlilnl panor:IIIl:l. 
l Oll alltomati calh ILIiIlt' I'lu r fricnd 10 the side to set' 
, " 

hOlh Ihl' l'il'll and Ihl' persoll , To cIlIlSnOll.SiI ullde r· 
si:lnd 11111 this is Ihl' IllOSt pleasing lIIelhod of fLlllling, 
il is ili lport:lIli 10 IIndcrSi:lnd Ihe thl'oJ'l ollhi rd s, 

Considn Ihe I hihle franll' throngh Ihl' ell'pil'ce, 
or on Ihe Lighl\\ alC lalllut,cn'('n, Brl'ak Ihis Iraml' 
into ('\(' 11 Ihirds, I'l'rli ca lh aeJ'() ss Ihl' franll ' I Figll l'l ' 
" ), I'i:!cing Ih(' ohlect SII that Olll' of the hordt'l's 
ill't lll'('n till' third, rUll s thJ'<lugh thl' oiljl'ct ne:lll'S 

hrc:li,ing the framc in thirds Iertical ll, it is al so 
illlportani 10 considn horilO nta l separalion , The 
sallle rules appll here. and Illust he considered as 
Ill'll. 

.\s IOU Irall sition, lou' re thinking 1' 1' 0111 a sti ll 
Ir:ullL' 10 Illotion , he :I\\,are of lil'c and dead spaces in 
lour shol. 11II illli lillg th e act ioll 10 a slllail area of Ihe 
ILUIl(', the relll ai ning areas Illa\' see lll dead and usc· 
less, Tn to uli li /e all areas in sO llle Ilal to prcvent Ihe 
:wdi('l1Ct' from losing interest. 

Iklllemher Ihal action docs nol han' to lake place 
from Ihe sides or lOp and hOllolll onll , I se Ihe angles 
of the frallle to hreak up Ihese dead spaces, For 
l' \ample, a sp:lceship enteri ng the frame from the left 
and l' \ ilin~ to th e right mal he appropriale ill telling 
lour stOll, hut it Illal also Iw the IIlOSt boring I\'a\' to 

1(,11 it. To :tdd sOllle l'\ci tellll'ni. hal'c the ship cnter 
Irolll the top left corner and n it the hottom right. 
Th is ulili zcs all Ihil'ds of Ihl' framc alld makes for a 
Illuch 1Il0rl' interes ting angle , 

\\ilh an uncierst:lIIding of Ihe IheoJ'\ of Ihirds and 
the hasic calilera 11I00l'S, it is nOlI' time to sllldl' more 
(,lIInpln nllltions and the reasons 11'111 I'(lU mighl lI'anl 
to utili l l' thel1l , 

Ihl' Ill'''t dt'sirah!t- fr:ll1Iing , II th(' Oiljl'ct I\'l'rl' placed You're the Director 
ill {Jill' of the side Ihink the frallle lI'ollld hl' Ulilul· 1 nanl' shot in lill' aclion is a WI'\' popu lar mOil', 
all('ed :l lId \lould feel \I rong , If th e ohil'ct II ('rl' 
placed ill Ihl' C(,lItl' r, the frallle IIOlild fee l Illuch lIlon' 
natural, hut lel'l Uni nl l'l'l'stillg, 

Figure 7 

htClltiillg Ihis theol'l illto thl' photngraphl of pco· 
pit: , il is illll'ort:11I1 tn ("lnsidl'1' "1I0Sl' roolil ," In a 
l'losl"up "I' :1 peNHI. looking oil !r:lIlll' Idl. il is ne(' · 
l'ssal'l t() allml the suhject 1'00111 10 loo k oil If the 
su hjl'ct II nl' fr:lllH'd ('enter , or the 1I0se II as piaced 
clos(' to the leit cdgl' of tilt, frame, the h:i1:Ulll' 01 tilt' 
fral1le II()uld il(' olf. alld Ihl' c1I:11':lctl'r \I'Jltld Iwe 110 
1") 0111 t() look ( Fi gure III "\o Sl' roolll' gill'S till' 
( iuractl'l' :1 I'I:IU' to look. COIlSt'qUl'lI th , ilthe char· 
:tlWr is I(lokillg ti irlTtlt at CII IIt'l':1. it is appropriate 
1<1 1'1':1111(' hinl or lil'r (Tllll'l' Is thl' :lIlgll' oithe I,)ok 
IlItl1 l'S lurtlil'r and i'llrthL'r :111 :11 IrCll1I tli .. Lilllt'J';1. 
III OI'l' roOIll shou ld Ill' :tllOIll'd :1, it-:ld ' 1':1(" , IIolIf 
cli :l r'l!'t!'r i, 1(I()ki n '~ dirL'ctil off ,n(','11. ,llfll'lng liS a 
I' mli\C, I\( ' \I()IIIc1 tl' nd to pl:ll'" Itilll Cl r 11<'1' ,iO'l' to 
tite edg" 01 tile 1'1':11111' i li gllr(' - I III :ldti itiCJ!1 tll 

\ot 01111 is it a great lI'al to estahlish a sccnl', but it's 
also flln to ride , ,\ crane is Ihe co m hi nation of a 
hoom and a tilt. Il ilh a lillie do lll often thrO\l'1i in fo r 
good lIIeasure , Though it is a silllple Illolion of drop· 
ping thL' camera from sO llie IIl'ighl to the groulld. 
Ihe re are lI1anl consideratiolls , Though the hoom III aI' 
he dralllatic, it II ill be rl'ialilel\ illlisihic UllieSS sOllie 
lorq~roulld dellll'lIts arc util ized, 

Let's crcate a large monolilhic building in an open 
fil'ld . The huilding is I ,(JOO f('ct hi gh and :t mile all aI' 
frolll llil' etmera , If Ill' IIl'I'l' to start up high and 
ilolJlII dtllln 10 Ihl' ground II e IIlIUld sce lillie or no 
eflect. III pl:tcing a Irel' in the foreground and hoom · 
in ~ dOlln past Ih l' hranches, Ill' can noll' s('c th e 
dfeci of IiiI' crane , ,Id d :t fell ca rs on th e road 
:tpproaching the hui ld ing, or perhaps othcr. smaller 
huildings on Ihe road approach ill g Ihe call1era , \011' 
illl' pa ralla\ \lill he increased hI' addillg additional 
ohjects at in creasing disl:lllCl'S from the camera, 
i{l'lnl'lIIbcr, :1 crane is not effec li le unless IOU are 
cranillg past sOIllI'th in g, 

\011 0111' scene i,s 01 tllll cars chasillg cach ot hn 
dOlIll the road , Our Clnll'LI posilion is on llie side of 
thl' road and thl' cars art' app roachi ll g quicklt , 
Itilizillg:1 'Whip Pan" ill tlii s situation wo uld be mosl 
dkct il(', 

\s the firsl car :Ipproachcs, Ihl' came ra pans 
tJuickll II ith it nntil Ill' Sl't' llie car reced ing :lIla\' 
1'1'0 111 us, Suddelll, the cunna II hips hack down the 
J'CJad to l':Itcli the othl'r (';11' in IWI pursuit. alld af(aill 
illt, l':U11era pails lIith it as til L' car cOllt inlll'S dOll'll the 
road, This shot al'tu:tlit list'S :1 Ilh ip pan in II\'() IlalS, 
Firsl. :Is till' ell' 1I1ll\(', past thl' (,;llll l' r:1. it is Ill'Cl'SS:trI 

see Digital Cinematography, page 18 
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Heir 
C omIJuter-"('IH'r,aWd imaoeli has come a Ion" hr-. ;-. 

Iral in the pa,t fell lears, from the II at('1'1 
pseudopod in f'/.lclfi)'ss to the T('\ ,\rel'l

in,pired nuttilH'ss in fbI' ,III1SI .. , 
The one element these film, ,hare is the seam Ie" 

integration of computer graphics I C(;) and iiI(' action, 
C(; compositing is, in itst'lL an <111 form requiring a good 
('\{' :Uld loads of patimce, 

With Light\\are, animators hal(' at their disposal an 
arsenal of tools to make this tLsk less daunting, Sholls 
like s('({Quesl f)SI' and Halil'/oll j hal(' often made good 
use of l,ight\\all' 's compositing tools to blend U; ele
ments into a re:~ elll'ironment. but gmerallr remain in 
the ,m realm, On No/meo/!: flie ,'('I'ies, 110111'1 I'r. Illarn
ing Light\\are eil'llll'nb Ilith Iile action Ir:L, a dailr task 
inlOlling r;o cans of Coca-Cola and a ton of r:1II meat II 
Ilon't go into details). 

'ou\e heard it all before, I'm sure: "Match-lighting, 
TillS" " and "Front projection mapping, Til. \'1'. There 
aremalllarticb:lIailableonU;compo.iting and IOU'I'(' 

probabll all e\pl'rb in the field bl nOlI, so bdore IOU 
think I\e gone a bit SCn'I\\, read on. 

The truth is, hasic compo,iting h prelll much 
straightf(lmard: uSt' lOur lideo or film f()(ltage :L, a back
ground image sequence and render lour objecb directh 
on top. Simple, light' Of course 100di probahl\ hall' to 
match the lighting or cut a maUl' for rOllr 0; eleillent, to 
mOIl' behind, but in the hands of a talented artist. there 
shouldn't he much to lIon, ahout :Lside from heing time
consuming. 

Light\\aH' made it ea,1 for til(' effects team at 
RohoCo/J: Ibe ,V'ries to add 5D choppers :Uld sometimes 
people into scenes cOlllincingil: e\('n ml mom couldn't 
tell the difference Imm!Je she II:L, just heing nice). \\ e 
did, hOlII'lel'. run into prohlems tliin!.\ to composite 
refractil'e elemcnts OIer iiII' action. Let me l'\pl:tin. 

Know Your Physics 
In episode \0. 16, "Sistt'rs in Clime," RohoCop hat

til'S evil ;Uld injustice within Delta Citv's cO'l)oratl' sector 
\lorl' sperificalll, thb episode called for Roho', holo
~raphic sidekick, Diana (plall'd III Andrea Iloth), to 
hecoml' enguIfl'd in a SlruPI, amber goop that would 
l'll'ntualll harden into a cl'lstalline lomh. \Ol onil did 

V\i~\\ffPRO 

e 

the hloh hall' to refract its surroundings, it also had to 
hulgl' and tllist COlli incingll a, Diana struggled to tree 
herself from its stickl gr:LSp. 

\()\I some of IOU alreadl knO\I that refracting a 
hackground imagl'/sequI'nce is not :LS e:LSI :LS it sounds, 
and I'll he the first to agree Ilith IOU: it's not. For the 
other 'JO percent Ilho are probabh scratching their 
Iwads right ahout nOli, hcre's a little l'''lll'lim('nt IOU mal 
II ant to tn Ilhen IOU hal(' SOlIll' free time on lour hands. 

I pon entering t.alOut. load IOUI' falOlill' framI'stol'l' 
and ,elect it as a hackground image through the Effects 
pan('1. \I'\t. load a simple ohject like a sphere and posi
tion it l'entralll Ilithin the camera's liell so Ill' get a nice 
look at it. For our e"lll'riml'nt. 11("If need to gill' this 
ohject soml' refractill' qualities: the 1(1110\1 ing is a nice 
ghLss sUrl:LCl' I\l' uscd from time to time: 

(;L\SS 

Color 
Spccuhuitl 
(;Iossiness 
Rdkctilitl 
TranSpan'lll'l 
Color Filter 
Ildractill' Illlb 

22i22i22~ 

l))')" 

lIigh 
I ~';" 
'lX'I, 

0\ 
1.)1 

It would 1](' a good idea to sail' this SU!i:lll', :L'IOldl 
nced it later. The dl'hlilit lighting IliIl do just fine for this 
,('elll', but turn on Tracc Refraction (Camera pane\) 
and hit Render. \oticl' alii thing intel'l'sting' You 
shouldn't haw to look Il'Ii ciosell to see that our glass 
sphere isn't refracting the hackground. The hackground 
mal be tinted slightll through the sphere, but the image 
lusn't heen dist0l1l'd in aIll Ilal. 

The reason for this is that, simp" put. the hack
ground doesn't l'\ist. Sure, IOU can ,ee it. but it isn't rl'al
II thl'rc (nOlI I\e completell lost it. rightt). \0 matter 
how m:L11I objl'rts IOU place in lOur scene or hOlI' far 
lOll positioll them from the call1era, thel Ilill allla)s 
appear in front of the background ima~e. This is hccausl' 
Light\\'a\l' plaCI'S the back~round Ialcr at an infinite dis
tancl' from the camera so that objects can simph be ren
dered on top in one step II ithout haling to composite. 

Thl' onl' thing I do reml'mlll'r from \Ir. .\IcSharn·s 
plll,ks class (:bide Irom the fact that some thing, 
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don't l'l'act 111'11 to open flame) is that Gllculations for 
refraction rch on the precise locations ot objects, and 
since there is no measurable distance for our hack
ground image, LightWall' docs Ilhat it should and ren
ders the sphel'(' lIithout al1\ refractile qualities. It 

Ilouid appear as if we're in a hit of a ru!. hut then 
things are not ahlals as thel appear. 

Building a Virtual Screen 
In order to make the sphere refract our back

ground, Ill' must gill' the image phlsical qualities that 
I,ightWal'l' can lIork with. The simplest Ilal of doing 
this is to map the image OlIlO a :ill object. \ot alll old 
poll'gon will do, mind 10U-IIC need a pohgoll pl'r
fectl) sized to fit the canll'ra's I iClling area. This lIal, 
our rendered illlage will be indistinguishable from the 
originalfralllestore. 
• Enter "Iodder and sdect the BO\ hutton in the 

Objects menu. Sl'iect \ulllerir. 
The aspect ratio of a Toaster fralllestore is 1.:\-+(1. 

This llleans the screen is l,:i'l() units lIide bl I unit 
high: the units aren't realll important. onl) the ratio. 
Kllowing this: 
• Make a bo\ that is 2.6'J2 meters wide ( I.:\·,h \ 2) 

hI l\\O meters high (it's important for this tutorial 
that Ill' LN' meters) bl entering the follOWing lalu('s 
in the Bo\ \umeric requester: 

LOll 
X= -I.:\t() 
Y=-1.0 

z= 0.0 

lIigh 
X= 1:lt() 
y= 1.0 

z= 0.0 

Leall' the numlwr of 'I'gml'llls sl't to I for X, Y and 
Z. Since Ile'I1 onh he sl'l'ing lhi, polygon from the 
front. it doesn't lieI'd depth, IIhich is Il'hl' there is () Ii)!' 
the Z l:tlUCS. 
• Press OK alld thl'lI !\take or return to make 

the hox. 
\\ ith our screen hot off the assemhly lint', it 



,,",lltid hl' a good idl'a 10 IUIIIl' its su rface to aloid 
coufusi()n lall'r Oil To do this, hil tj lor Surface 
(Polygon ml'lIu) alld l'nler 'SCREE\" I'rt'" 
relurll 10 chaugl' the surface ll:Ulll', 

• Sale the ohicl'l as "Scrt'l'llohi" 
\\hile II{'IT ill \\odell'r, lTl'all' a silil pit' cuill' using 

Ihl' \l0\ 1001 again , Ilimt'llsions aren 't important righl 
now (1Il'll hl' IT-si zing it I<ltl'r): just makl' SU IT to prl'ss 
f to flip Ihe poilgol1s so thai Ihl'l tace inllard, \l'\1. 

change Ihl' ,su rface name to "\lox" :IS 1lll'lltiOlll'd ahOll' 
:Hid "1\1' the nhjel'l. Do;]'t \lOr1'\ if I()u're confused -
I' ll l'\plain 1\ lUI Ihis is all ahou! btl'r, \011 go h:ll'k to 
Ihl' l.alOul. Prl'lll si III pit' so tar, lIoltidn'l IOU ,;;[\ " 

STEP-BY-STEP 
• Build the screen & Box 
• \ame the surfaces and save each one 
• Position the screen in Layout 
• Map backgrollnd image onto screen 
• Position objects and lights 
• Position box around all objects 
• Map image Ollto sides of box 
• RENDER AWAY 

Positioning our Screen 
• I.oad the SlTl'l'n objet"! lust created, 

This nnl step is crucial. If the SlWl'n is not IH'SI 
tioned nac til right. our backg round Illla~~ n1:11 
appear sli~ht" la rger or smaller th:ul it should h~, Its 
douhtful rhat ('II'n Ihose lIith a keen 1'1(' lIill ell'l' 
nfllic~ that lour background illlage is sized incorrect", 
mainll hecausc Ihel dOllt hall' the ori ginal Illlagl' for 
cOlllparison, Ikcause of Ihis, lOll hal"e SOllle roOIll for 
error, but fo r III 1', thi s Il"asn't :In option, as I had to 
precisl'il' J'OtosCOPl' 1111 bloh to Ihe actres,; 1II00"('lIIe1liS, 

Positioning the screen Clil Ill' dOlle 1110 II <lIS: the 
h:lrd I\al and the eaSl lIal, The hard lIal illloill's r('n-

, .. . 
dning 10111' se reI'll ohjcct lI'ith a fr:ulll'store lIIappctl 
onto it anti comparing Ihe render 10 Ihe original fl'allll '
store, 1)1 Sll itching bUIIl'l'n the tllO lel'\ qUIck", 1011'11 
notin' alll discr~pall cies and rep(hilio n 1011 1' SlTl'('n 
accordingil , \Ithough sOlllellhat aCC ll ratl', Ihis tech, 
niq uc is nothing lliore than a lillie II aster, :Intlthc lasl 
thing lOll hall' to lIaste ill Ihis industn is tilllC', 

I het 100l 'rC Iusl Ilching to knOll tht., C,ISI lIal, so I 
II (lII 't kccp lOti in SUSP('IIS( ', 
• Load till' s('I'('cn ohjeci into ialollt and p("itioll the 

t";UIH'r:1 at 0,0,11 , 

• \1'\1. enler Ihl' Call1era InellU antinoie Ihe ClIllI'Ll 
Zoom Factol' itllt' tld:llilt is),21 Lnter thar \:tiue 
:Is Ihl' ,S tTI'('n oblCC!'s I. position ant! ma"e a 
"cliranl(' for the snlTl1 III hilting the relurn kl'l 
tlrice, Prt'slO! Our scrl't'n IS nOli positionl'ti so th:il 
!I lIill precisch !"it Ihl' bO(IIJ(iaril's of ou r (";1l1lt'LI 
\ 'j(,\\ (Fi~U 1T 1 ) 

You (;In rllu rhl' cOl1lparison Il'si I illl'ni iolll'd ahOll' 
hUI I I! sail' lOll IlIlIt' ;lIld tell lOll (101 tl> hOlitl'r, it's 1011 
PC'I't'Clll accllr:lIC II ""lIld be a rcal" good Ilka 10 sa\e 
IIiIS SU'lli' nOli so il (';111 1)(' II sl'd ,IS a 1l'lIlpl:tt(' lor ;1111 
fUlure projel"lS 

\()\I thai Ihl' SlTI'l'1I is III thl' right placl'. it's limc 10 
luap sOlllctlll ng Oi1l0 it tlOIl \\ouldn'l "ani to rl'fraCl 
defaliit gr:tl, \lOltid lOll') 
• I.oad lour Lllori tl' fr'Uu I'sto l'l' :l lld (,liter Ihl' 

Sur/;tcCS panel 
• ~c1el"i Ih l' SCI\EE\ surface Ihat "as lumed earlier 

alld select tltt' T bUllOII nl'\t to Surface Color 

Figure 3: Scaling on object while moving it along the Z 
axis helps creates the illusion that it is moving a farther 
distance than it really is, 

10 mOIl' a great deal along tlte Z a\is (Fi~url' -,), 
()II~ llIore rule to rt'nll'llIl11'r Il hen positiolling 

rdractill' ohjects in rl'lalion to the screen: The closer 
the object is 10 the SereI'll, the more discernible Ihl' 
hackground image \li ll be , If IUU position lOur objcl"i 
closer to the l':U lll'!'a , the background image Ilill be 
distorted lJuitl' a bit: this mal or mal not be the effect 

• I sethI' Planar Image :\1ap IC\tlll'l' to map the lou're after, so ,I judgment call is required, 
framestore OIllO tlte SCI,[,(,II ,tlOllg the Z Axb . \lon't \\ ith this ill lIlind, place \"IJlII' refraCliw sphere \lilh-
forgl't 10 click Oil Automatic Si/.ing before rl.'tllrn
ing to the Surfaces p;11Iel 

• Set the LUlllinositl to 100 pI'l'l'l'nl :Ind the DifftN' 
I.l'\('l laitll' to 11 PI' ITt'nt so It lIon't he affected bl 
allllighis ill Ihl' SlTnl' 
\()\\ let's relr\ our original l'\pl'1'i III I'll I 10 make 

Figure 2: Because of the limited scene area, objects 
must be placed in front of the screen at all times, 

Getting Interactive 

in thc scell l' are:!. llIakl' a kel frallle for il and hit 
Rl'nder OIlCI' ag:li n (don't forget Trace Refraction), 

If IOU \l' foll()\\('(1 the steps corrccth , IOU shou ld 
nOli hal"e a reali stic glass sp hnl' on 10111' sercen 
refracting the background image, 

The Fine Art of Boxing 
\her fint' -lIlIling th is technique, sticking :1 rl'iractile 

amher blob on our actress lias a snap, \\e created a 
spline blob (this I\as pre-ml,tafo rm ) to match Diana's 
gl' nnal form and bOllI'S liTre added to match the 
1Il00ellll'nts of her head allti an11>, ,Is the bOill's t\l isted 
and strl'tched the blob, it loo"I'd as if Diana lIas realh 
trling 10 escape fmlll her U; prison: thcre wcre onh a 
fell minor Ihings it'ft to complete" sell the effect. 

ilepI'ntiing on hOIl lOur rdractile sphere II:\S posi
tioncd in the last el"pcriml'nt. IOU nWI haw not iced a 
black edge or hlack patches II ithin the splwl'l" Thc 
sallll' thing ha ppened Ilith onr blob clen though there 
II/'re no hLlck areas in our hackgrotllld footagc, There 
is a simpit' e\planation : the blob \las bentling light so 
lililCIi that it lias heginning 10 rl'fract the emptl", hlack 
1'11\ ironn1l'nt around it. This was a proiJit'm hccausc' 
the bloh had to look Iikc it \1:1S in a ,)I) l'nl"ironmenl. 

Loatl all oti lt'r Splil'lT and gilt' il Ihl' glass snrLIl"l' III' sU ITountied Oil all sil" Silks bl I\alls and furniture , \\'1' 

t"("c:lIt'd earlier IIOU llid ITIIII'mbl'!' 10 saIl' il. didn'l Ilcre sim p" faking 5Jl III plaL'ing a flal sc reell hehind 
\ou ' ) \\ (' c:ln 't iusl Jlosiw)n th e spllt'rt' :In\\lhl'l'(' lIith - Ihe blob: olll('r than thaI. thl'J't, \\;[S nothing e1 sc ill Ihe 
(Il the LUnl'l'a"s Iit'il as III' did hefore: \Ie must keep ill Scelll' 10 refra ci t'XlTpt blacl\. If IOU 1'11'1' run across 
mind th:lliherl' IS !I OII a S('('I'I'1l obil'ullitliin our li rlll- Ihi s prohklll in lo ur rt'iral'ti\ l' cxplo ilS, there is a silll-
;Ii soulldstage pk IlIl! effectilt' II al arol!lId it. 

Sl'II'cl IiI(' Z) t silk i lil'\\ allti 111:11;(, SIlIT thai ali 1{('I1I('IIlIlt'r th:lt hO\ III' lII:1dl' earlier' 
"Iwcts :Irt' positiolled ill frolll of tlil' S(Tl'l'1I ohll'c i • Load lit(' bo\ illto lour splll'rl' SCI'III' alld strl'tch il 
:Ind 11111 (1\(,I'Ltppillg or heitind il (Figure .~) IIl1lil 11 c0ll1pll'tL'i1 SlllTOl1l1 tiS all the ohjects ill lour 

Figure 1: By following 0 few simple steps, the screen II1'elllSl' IOU no\\ Iwl' ;1 lilllitl'd "'tTIIl' 'lre'I" III '-U' III', IIIl"iuding IiiI' c Ullera :tlld lights (hgll rl'll, 
object (on be positioned perfectly within the camera's Il ll icit 10 III()\I' til(' Oilll'l h aro l!iid , lO ll 111:11 h:!11' 10 
view, !akl' dISUIIl"l ' III scililli-! \0111" oiljl'cts do\\ II lilli('1 h'(\l' 

• Fl1ll'r Ihl' Surfaces p;1I1t'1 :llId fill d tlie \)()\ surface 
~t'il'ct l llnt III SlIrf:il'l ' Color and IISI' :t Cuhit' 

continues on page 18 



Dark Shadows 

YOU Ilouid prohahll h~ slIqlllsed hI jllst 1i0l1 lIUIlI 

algotlthms and llIetliods tliere arc in COlilplIll'r 
gl~lpliics lor gen('r:lling shadO\I's in .m imagm . 

l.iglitWale offers a clioic(' of t\\O different metliods, 
tr;Kl'd and shado\\ mapped. Eacli lias its strengtl" and 
\\('al'''I~sscs. alld Oll(' n1a1 he nlorl' appropriall' thall 
the otlier depending on tlie application 

Traced Shadows 
Sliadll\\ algorithms arc IIllich li!-,(' liidden sllrf:Jn' 

remolal algorithllls. ['\cept the idea is to find Ollt wliat 
surfact' IS liidd('n from tlie liglit source. Tliis is so 
Iwc:lusl' :l11l1hing tliat is liiddcll from the liglit's licII hI 
forq~rollnd ohjects should hc in shad()\\. liellc(' tlie 
similaritl in metliods. 

Traced shadolls in I.iglit\\al(, us(' a tecliniquc 
known as ral casting. It is ('ssentialh tlie sallie as 1';11 
tracing (,\(Tpt thatthc liglit' s I'iell of thc scene is heing 
calculated. not the camera's. In addition , rdlc,ctin' and 
refractile surfaces do not bounce or hcnd the cast 1':11' 
Iwcause tliel lIould not apprcci:thh affect hOlI the 

Figure 1 

shadow is formcd. 1i001('lcr, like LII tracing, it is ;1 
sloll hrutc force m('tliod that can IJ;J\ c a 1Il;ljor impact 
Oil render time:; . 

Slo\\ as it is, there arc s(,I'l'ral adlant;lgcs to tracing 
shadolls. First of aiL although thc characteristic hard 
cdges mal not ahlals he the most photorealistic . 
traced shadows arc t\Jlicalll more accurate than shad
Oil mapping . . \iso. tracing lIor!-,s lI'ith al l threc 
I.ight\\a,(' light sources. unlike shado\1 mappin g. 
\Ihich can onil Ill' used lIith spollighh . \nd finalh . 

traced shadOl\'s respond to tranSpal'l'lll'1 and obj eC! 
dissolve propcrh In fact. transparellt surfaccs that 
lUll' the Color Filter option cnahled lIill elCIl cast 
colorcd shadm\'s b~lsed on the color of the surface. 

1'01' e\;ullplc, IOU could create a staincd glass lIin
d()\\ hI color mapping an image Ollto a Iransparent 
Ilindo\l surface alld turning on Color Filter. \\hen a 
light is dirccted through that \\'ind()\\ lIith tLln.'d shad
OilS enabled. the \\indo\\' II ill projcct the mappcd 
image in the shadow (hguI'l' I). 

In this picture. a scanned photo lias mapped onto;1 
transparent pohgon and placcd directh in front of a 
spotlight. Thc im:lgc is projected on the furniture and 
across the lIall. Some sotiware packages producc this 
effeC! through :1 feature called projection lights, but 
l-ight\\'ale does not hall' this at thc moment. 

Riiight Face! 
HI nOlI IOU are prohabh painfulll aware of the dif

fl'rence hetllecn front -facing and hack-faCing poh
gOll s. It is frequentil a source of confusion for a11lonc 
just starting out \\Ith Light\\alc'. Basicalil, the sidc of a 
pollgon thai has thc surface normal poillling outward 
is the side that is lisihle to the camera. lronicalil·. the 
oppositc is true of light sources and traced shadows. 

If I'OU hall' a Single-Sided poilgon with the lisible 
side facing thc camera. the ol1h lIal to achicle a 
traced shadow is to illuminatc it from the opposite side 
or sdeC! Douhle Sided. On the other hand, shadoll 
maps ignore the direction of the poilgon surface nor
mal and cast a shado\\' from either side. And if IOU 
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using that depth information to determine which areas 
are lisible and which are not. Those that arc not lisible 
are in shadoll. 

The Shadow Map Size setting detl'l'mines IIhat 
resolution to usc Ilhcn calculating that "z-buITer " The 
numher represents one side of a square l'il'lI' so the 
dehtuJt of 'i 12 generatcs a 'i 12\) 12 shadow map. Each 
('ntn into that map h a 52-hit floating point number 
represellling the disunce frolll the light to a particular 
surfacc. Thi s lIleans that the !\lelllon' consunll'd III a . . 
shadO\I map in 11I'[('s is equal to four times the square 
of the size IOU entered. For :; 12. that is I Mil and a size 
of 2(Hi-: would consullle 16'\1B. As IOU can scc, shad
ow maps can quickll lise alJ 10111' alailahle It\",!. 

On the flip side. if 1'011 select a map size that is too 
small. the generated shad()\\ c:tn suffcr from all sorts 
of artifacts and possihll elen disappear. 

Rcmcmber that thc map is a liell from the light's 
perspective and if the size is set so small that it el11t 
adequateh resohe the ohjel'l.s in licII, the shad()\\ I\'ill 
suffer. " common artifact is pi\el;llC'd-loo!-'ing shad
OIlS . . \lIothcr is shadol\,s that "jump" 11'11['11 animated . 
The Shadow Fuzziness setting helps smooth the 
shado\\' silhouctte and can go a loug Ilal toward reliel 
ing edge pi\eli!ation. It has the added benefit of mak
in).\ the shadow morc realistic. 

Rcal-Ilorld shadows hall' all umhra and pellumhra. 
The IIl1lbra is Ihe dark inner area of a shadO\I' IIhile 
thc pellumhra is the light softer area around the edgc. 
This effect is due to the fact that real light sources are 
bigger than just a point and are lIithin a finite distance 

CI('1' encounter slivers of light passing through lOur of shad()\\ -casting ohjects. The larger the light sourcc 
sh;ldoll -clSting object. check it for non-pianar poh - and the closer the distance to the object. the more the 
gons. \n ohject cont:lining non-pian:!r pOIVgOlb mal shadoll' lIill he domin;\lCU 1)1 the soft penumhra .. \ 
lisihh rellder just finc. but tr:lced shadows can leak large Shadow Fuzziness selling \\ith a small Shadow 

through it. nposing Ihe imperfect geometn. Map Size can create the appearance of soh pellumbra 
dominant sl];ldOlIS 

Shadow mapping 
Shado\\' mapping II as introdull'li in l.ight\\a,e 50 

to proVide :1Il ;titernatil'l' to the hrlllc force ra\,-casting 
algorithm. Depending on hOIl thel are used, shad()\\ 
maps can ma!-'c a frame rcnder mal1\ time'S fastn than 
it had with traced shad()\\s . Sitad()\l mapping is a 
derilati\{' of the I- huffcr itiddl'l1 surface remolal algo
rithm. Ima~inl' calculatin g a I-huffer from the light 
SOUITe', perspectile rathcr than the camer:l':; and then 

Shadow maps hal'e olle other lllajor adlantage OIer 
traced shadolls. Thel can List shadows from single
point p:trticlcs and t\\o-poilll lines. It II casting C:lnnot 
do this hecause it must hale a surface or lolulllC for 
the cast 1':11 to illlersect lIith. One- and tllo-point parti
cles l'sscntiallv hall' no geometric lolume or surface 
so thel :Ire illlisihie to the cast rals . 11111 shadO\I map
ping works III rendering a picture frolll the light's Iwr 
spectivc, and sinl'c the particles render :IS lisihle ('nti 

.. 



ties. thl'l call Ll,t a shadO\I in llil' shado\\ Illap. If l()lI 
renmnllt'r 1111 Ilitonal on creating :1 field of tall grass 
in the premH'r isslle 01 f IlI'IW. lOll II ill 11011' tliat I 
IIsed shadow Illaps lor tliis reason . 

Onl' of the moq freqnenth asked qllestions aholl l 
shadO\I maps is 1\111 do thl'l onh lINk \\ illi spolligh ts 
\\('11. since the algorithm nl'ates a ]"('IHkrcd I il'lI of 
thl' scene frolll the light '(lllIU'. that I il'lI mllsl IH' 
finite . Bolh distant lights :md point lights h:11(' ali infi 
nite licII, so a map imagc cannot he generated. 11011 -
l'ler. spotlights are hOllndl'd III the Spotli!(ht Cone 
-\ll!(le Keeping tlwir lie\\ of a sccnl' confincd to a finile 
arl'a. It is concl'ilahle Ihal a ieallilT coliid Il\' :Hlded 10 
hOllnd th(' shadOlI map lil'll ()I a distalll light SOlllW 10 
:1 finite lolllnll' . hllt thnl' is not milch dilTcn'nn' 
ll\'t\\ITn thh and a spotlight placed len f:!r all:11 \\ith :1 
redllced Shadow Map All!(k 

Shadow Map Options 
One often ()Il'riooked method for Keeping shado\\ 

t1laJl Sill'S sl1l:~1 while not saniflcing shadOlI resollilion is 
to lise :1 Shadow Map All!(1e that is smaller than the 
Spotli!(ht emil' An!(le. This is p:111iclilarll lIseflil IIhl'n 
lighting a large area. hlll onll a st1l:~1 pot1ion 01 that area 
<lc1llalll needs shadows. Figlln' ~ has fOllr eX:lIllpb of 
shatlOlI mapping Ilith 11lL' sallll' light placl'lllent. a 
Spotli!(ht COlle An!(le of 50 :uld a Shadow Map Size of 
~(I() . Tlte top tllO lise a mllch slll:!ller Shadow Map 
An!(le. making thl' small map resoilition mort' dfectil(' 
YOli can. in e!liT!' mimic :U\ infinite Ii~.dll SOllrcl' this \\<1\ 

bl placing tlte spotlight far from the ~lrgl't. hut limit the 
shadO\I ~Ulgle to just the area of interest. .\ote that Idlen 
lI si ng a Shadow Map AIl!(ie thai is smaiier than the 
Spotli!(ht <:one An!(lr. the area the map Ilil! l"Oll'!" is 
represented III a sqllare "hen using tlte I,i!(ht VicII in 
I.alout. 

Figure 2 

One ()f the hig drallhacKs of sh:t<!O\I map' is thai tht'l 
do not respond to Iranspan'nn or Ohjl'C! di ssoll"l' . 
lI()\ll'l(T. ill SOl III' GN". litis c:tn he used 10 IOllr :t(h,UI
tage. Thue :11"(, otien applications II here IOU nl'ed to cast a 
shado\l, Illit lOll don 't \\:Ullto hall' a lisible casting object. 
Tl1is is trilial Illtlt shadoll maps. Simplv set the ohject to 
Cbt shado\\s. dissohl' it I (II) percl'Ill. and shinc a shad(l\\ · 
mapped spotlight on it. \oila. instant shadoll bllt no 
objcct. This can he kUllh in special dkLb IIhere IOU need 
10 Cl"c:lle a n;1 shadml for all existing live action ohjl'C!. 

\\hilc sludoll maps ignore transparelll·l. thl'l do 
respond properh 10 clip Inaps. There is a minor glitch 
here Ihal IOU should knOll abollt. \\ hen lIsing clip 
maps. turn olf antialiasing llC'cause it can interfl're Ilith 
proper dip mapping and shadO\I map operation . 

.\Ithough shadO\I maps in l.ight\\:!I\' Ime threC' 
adjustahle par~lIlll'ters. thefe is :1 fourth hidden from 
the user. It is Gilled "hias" and it is lIsed to PITI('1lI a 
surface from incorrecth shadO\ling itself. In effcct , it 
offsets the shado\l from Ill\' source object Some 511 
packages :111011 the tNT contfol OWf this bias 1:t!II(, 
hut Light\\ :\le attcmpts to calclilate the appropriate 
lalil(' intcrnalil . This is a(hantagl'olls sincc lI10st users 
lIoulci require a great deal of tri~t1 and error to sdect a 
lallle that \\orks 11\'11 .. \nd according to .lllen Ilastings, 
"This h:1S the added adlantagl' that the hias lallle is 
customi/l'd lor each pixel hcing renderet!. hasl'd on its 
di stance lrom Ihl' light. its angle to the light. the cone 
angle. and the shadow map resollilion ." I nfortlln:ueh. 
the ClI lTl'nt algorithm for sdl'eting the hias is a little 
too cOIN'nati\('. ThIS Gill calise ohjl'cts on the grollnd 
or ablltting a \\all to appear to he !loatillg ill :lir ratlwr 
than up again st the surface. 

The \\al to com hat this effect is to increase the 
Shado\\ Map )if('. Light\\ all'l.tl II ill hal\' all impron'd 
hias calculation algorithm 

Further details on hOI\ shadOlI mapping \\orks can 
1)(' found in the paper 'Hendering .\ntialiased Shad()\ls 
lIith Depth '\Iaps" III Hl'e\('s. Sabin. and Cook in the 
I W;- SI(;(;R\l'lIl'roccedings. 

Before continuing. I cannol emphasill' eno ugh the 
importancc of discrimillateh Sdel·ting IIhich ohjects in 
IOlir scene \\III Cast. Recehe. anli/or Seif SIJad1l\1 

The rClldl'r time sal ings can he tn'nH'nLiolis. eSIl\'
cialh lIith tra ccd shadolls. Th is is likeh common 
kllOllledgt,. hllt il is \\orth repeating. 

Cheating Shadows 
Although Iracl'd shadO\ls and shadOlI maps are th L' 

ollh 1\10 nplicit methods of shadOlI generation ill 
Light\\ a\(' . then' are ("(,I"!:linll other crcali\(' 1\:lIS t() pro
dll ce them. 0111' common ml'lllOd is IIH' usc 01 dark 
transilicent pollgolls shaped to mimic a shado". 111 fact. 
this I\'as the pl"iman method of creating shadolls in 
\idl'oScapl'. LightWan' "s predecessor The tl'chniquI' is 
parliculal"il 111'11 sllitl'd to objects that lIoltld cast rel:l 
ti\('h simple shadOlls. like a hall. Bllt \\ith a little lIork. 
elen compll'\ shadolls Clil Ill' created with this ··cheat. " 

Slart III placing 1(Jllr shadoll cl,ting ohject on ~I 

pl:iin II hite ground ohject. Then place a light in tlw 

ating a shadow object in piwl.m or Modeler. or can 
he si mph trallsparenCl" mapped onto a single pohgon. 

!lOII\'ler. actualll creating the shadOlI ohject will 
alloll for easier placement relative to the ohject casting 
Ihl' shat!()\\ . . \iso, lOll mal still lI'ant to use the image 
for a transparcncI map on the shadOl\ ohject in order 
to prOlide the sott edges. ()f COUN'. this technique is 
realh hest sliited for shadO\ls ,Igainsl a flat plane. 
Figures .1 and, shOll a shad 011 object placed in IalOlit 
alld the rcndl'red result. 

\notlH'r method to simlilate shadows is throllgh dif
fllse maps. This techniqul' is similar in e\t'clition to the 
prl'liolish described method. hllt has the added clpa-

Figure 3 

Figure 4 

hilitl of heillg usable on irregular surfan's. ,\ tlpical 
applicllioll for diITll s('-mappl'd shadO\ls is in the si mll 
lation of the lighting lariatioll ca ll sed III olerhead 
clollds in an olltdoor SCl'lIe. A little bit of diffllse ani
m:lled franal noise ()\"er the ground works 11'1"\" Irell to 
accomplish this effect. 

of course. the easiest shado\1 cheat. :Ind tlw ont I 
use most freqllellt". is to pre-render slatic portions of 

scene :LS it\(ill he relalill' to the ohject that is casting the a shadowed scenl' and create foreground and/or back-
shado\(. \011 place the call1C'l"a direct" OIer IIherc the 
shadOlI \\ill be, pointing Ihe camera slraight dOlln lIith 
a pitch of \)0 degrees. To feduce perspectile distortioll. 
IOU might lI'allt to increase the caillera 100m \\hile pLlC 
ing It fllrther :lIl"m from the ground plane. Then dissohl' 
Ihe object IO() percent and fen(b lIith shadow lIlap
ping enailil'd. This should lield a clean IInohscured 
shado\(. Adjusting Ihl' map Sill' and fll!!illess. lOll can 
collirol h()\1 hard or soft lour shadOlI' edges are 

The s:lIed illlage can Ill' used as a ll'mplate for cre-

ground images from them . This can be trich becallse 
\\ith sbadows. l'\en small amollnts of motion can cause 
a great deal of change across the image. For a fore
ground image. rendl'l" a tl"pical frame from lour 
seqlll'nct'. load it into lOur favorite painl program, and 
slosh filii intensity magenta (~'i'i. O. 2'i')) oref am non 
static areas. Thl'n load it into l.ightWa\"(' as a 
Fore!(rolllld hna!(c with Fore!(rolllld Key enabled 
(Effel'ts pand) and Sl'l hoth high and 10\1 clip laluC's 
to m:lgl'nt:t . 



Ughtwave 1 01 
Methods 01 Modeling, Part 1 

There is one VlTV important cOllcept one must 
learn earh on vlith regard to Light\\ ave 
;\Io(\eler: For the most part, Modeler is not a 

conceptual tool. it is an Clt'cutioll tool. You II ill hc 
much Illore effective if IOU first decide precisely Ivhat it 
is vou Ivant to Illodel before running the program, If 
IOU are replicating a phvsical object. look all around it 
and lisually break it c\OIln into its basic components, If 
IOU are modeling from a dralling or photograph, 11'\ 

sketching it from differl'nt perspectiles to grasp its 
IIhole shape, Once IOU hal e done Ihis, IOU t1luS! nl'\t 
deride on a t1lodeling approach , 

Primitives-based modding utilizcs the basil' shapcs 
of bows, discs , COIll'S and halls, These shapes can thcn 
he uscu as thev are, or illodified with am comhinalioll 
of :'vlocieler's tools, The follOlving tutorial illustratcs the 
process of huilding a modelcntirelv from primitiles, Figure 2 

Primitives Tutorial: The tahk hmh Ilill he made froJll the hll\ primitile, 
Lamp Table Press the 2 kel to l'llter Ihl' second lall'r ill ~Iodeler. 

In order to huild a conlincing table lamp, IIC need Select Bo\ 1'1'0111 Ihe Oiljl'cb menu , Frolll Ihe \ullwric 
a tahle to set it on, so Ie'!'s hegin Ihere: requesler, enter these lalues 10\1. -2'i1l, );11 , - ~'ill , 

Enter Modeler, and set the grid sill' to 21)(ll11lu (USl' lIigh 2')(1, hS() , 2'i1l ~q~nll'nls: I, I, I. Click OK and 
the < and > kels to 100m in or out), Select Disc 
ullder the Objects lIIenu . Click on the "iulI1eric bUI
ton (n) and enter the 1~t1Ul'S in Figure I. Sl'lel'l OK 
and hit the Ellter kl'1 to make the Dise. 

Figure 1 

If) 

hit Enier to make the bo\ 
riw Conl' tool Ilill he IN'ti to lIIake the tahk legs. 

I'rl'ss) 10 lIIake that Iall'r anile , Seiel'l Cone , open 
the \ulI1et'ic requl'ster and cnll'r the lailles in Figure 
2. \otic(' 11011 Ihe top lalue is less Ihan the hottolll 
lalue, This inH'rts the oriental ion of the cone' such that 
it lapers fro m lOp to hotiolll . Click OK ant! hit enler 10 

make the fiN tahle leg , 

To construCt Ihl' remaining thrl'l' kgs, sdel't ClolIl' 
Irom lIithin 11lL' .\Iultipl) Illl'nu . SCI the \limhl'l' of 
dones 10 ,), \I ith a l!oUlion of <)(! dl'gn:es along the i 

\Iis, CliCK OK 10 donl' the leg 
rhl' uhil' II ill look llIorl' l'OIIIl'lltional if Ihl' legs 

d(ln 'l la pl'1' so much that (hl'1 l'nd ~!I ;1 sh~lrp point 
lunil'ss IOU IIOldd likl' hoies in lour floor). Thl'l II:tII' 
hl'en ('onstl'lll'll'd e\lLI-lollg to heglll \\ilh so \\l' CIII go 
lu('k ;lnd ('III ollll1l' lips , The ill'st operation for Ihis 
purpose h ~I Boolean Suhtull iTools 1lIl'IlU i. \ 

I\oolean opl'J'alion 1101'1-., III ,!lll'l'ti!l~ tlie L'onll'IIiS of 
illl' for('~rolilicl Iall'!' lIith Iile CII11ll'llls or IiiI' back· 
groilnd lal('l', \l oJ'(' 'llVL'liictlh, ;1 I\ooleall Suh: ran 

by Taylor Kurosaki 

Ilorks hI cutting from Ihe foreground bver ;1Il\ geOIlll'
tl'l thai lI\erl~lps Ilith geollll'tn in the hackground 
lall'r.ldditionallv, Boolean is a Construclive Solid 
(;l'Olliell'l (eSC) tlpl'I'ation , II adds polvgons to alii 
affected arcas in the fon'ground laver, making the 
ohjcCi appear solid Ililfl't' it Ivas cut. 

Press -I to enter that !;l\er. Press \1\-.1 to put the 
tahle legs in the hackground !alcr, Select Box from the 
Objeds ml'nu, Drall Ollt a bo\ such that its top face 
has a Y lalul' of (), its hottom ('\tends beloll Ihe hottolll 
of the table legs, and its sides l'\lend belond the tahle 
legs, as shoVln in Figure 5, Make the ilo\ hv hitting the 
en ter kel, 

Figure 3 

\\e hall' iuS! crealed Ihl' tCl1lpi<ttl' from Ilhich Ill' 
II ill perform the I\oo\can operation on the table legs, 
Click the (') kel to sVlap Ihe foreground and back
ground lawrs, \ ()II sdect Boolean (Tools) alld then 
Subtract frolll Boolcan I'cqUl'swr. .\s stated earlier, and 
Irlll' to its CS(; llesigll:Uioll, the Boolean operation auto
maticl\ll added pollgons to the hoUolll of the tahle it'gs 
~ Ifter clltting orf the ends, 

Finally, 1110 false dralll'r handil's arc made simplv 
bl using litl' lIall primitile, Cut the \loole'an lemplate 
1'1'0111 Lill'r , Sl'Iect Ball from Vlithin the Objects 
IIICllll. press II to hrillg lip the IIl1ll1l'ric reljuester. ;lIld 

eil ier thl'sl' values: 
Ball Tllll' (;Iolw 
SHieS Ih 

~('~nlt)!lh: S 



C~nll'r 

lladii 
[ni,,: 

1I,:;-lI, - ~h'i 

1:';,1:'; , 1:'; 

mm 

Click OK, and hil Enl~r 10 make Ihl' lull , Sd~cl 
Copy (c) 10 COl'I Ihl' hall , \nl. prl'ss (! I I for :~lo\cl , 

and mOIL' Ihl' hall , I ~lImm along Ihe Y a\is, \ ou n];l\ 
Ilish 10 hold 11ll' 0 1'1 "~I II hill' mOl ing Ih l' hall 10 con 
slrain lhl' mOll'ml'llI 10 Ihl' Y :I\is onil Finalil pr~ss Ih~ 
(I) Kt'l 10 I'a"l' Ihl' COpl IOU made of Ihe hall 10 ils 
original spol 

To saIL' Ihl' !;th\(' ;Is one ohjl'cl. hold Ih~ shih h'l 
Ilhile hilling Ihl' I, ~ and 5 kels 10 hring all four Iall'rs 
10 Ih~ foreground (make sur~ Iall'r ~ is also al'lil~ 1. 

llil h) 10 salt' ;111 fOll r lal'C'rs as "LampTahle," 

Click OK. and pre,s ~nlcr 10 lalhc Ihe lamp as sh()\\n 
in Figurc1, 

,\nolh n major modeling Il'chniqul' is frl'~hand Figure 4 
nlOdl'ling, This approacli gelS its nanll' from Ih~ 

pro('L'SS of (Tl'aling poilgons comprised of hand -placed 
poin", These Irl'~hand pollgons, or primiliws, ar~ Ihl'n 
:Iffcl'll'd primariil hI Ihl' 1'\ lrlld l', Lath~ , and Mirror 
IOols of Ih~ \lullipll ml'nu, crl'aling Ih~ d~sirl'd shapes, 

Freehand Tutorial: 
Lamp 

Sl'll'('al frl'~hand modeling Il'chniques can 1)(' illus
ILlIl'd III Ihl' modeling of a lamp, The look 11'(' are IrI
ing 10 achicI'C' is sim ilar 10 a spiraling IIToughl iron 
design, lIilh a pleall'd lampshadl', \\l' lIill hl'gin hI 
hllilding Ihe main hOlil of Ih ~ lamp: 

Click on 11ll' 'ell hUlion under Ih~ OhjecL~ menu, 
or press (n) , (;0 10 Ihl' Polygon m~nu ;Ind sdl'ci 
Points. [ Sl' Ihl' Ieh mOUSl' hUllon 10 lill~IIP Ih~ cursor. 
and Ihl' righl nlOUSl' hUIIOIl or th~ l'llI~r kCI 10 place 
Ihl' poi illS, To lTCall' Ihl' olltlinl' of Ihl' lamp, plac~ 
points in the Face lil'll al Ihl'sl' \Y coordinail's : lI, 
12~'i : l'i, 1221: I') , 1211'): -II , 1~0'i : -0, 11')'i: hO, 

II'):; : 211, IIi-:O: 211, -5'i: 'ill, - ,1): I()II, -10: 1<)0, -O(), 

0, -()lImm, I Fdi/or's 110/1': To quickil l'nl('(" Ihl'sl' 
poinls, IISl' Ihl' Enter l'(Jillls macro,l 

Ik-sl'leCi all points and rl'sl'kl'l Ihl'm in c10ckll isl' 
order. Once the poi illS are sell'C1l'd, hil I p) 10 make a 
po ligon containing limn , This poilgon r~pl'l'Sl'Il\S Ihl' 
radius of Ihl' lamp, 

Click Ihe Polygon sdl'l"Iion mod~ bUl\on al Ih~ 

ho\lom of Ihl' SlTe~n and sdl'l'l Ihl' nl'IIII made poil 
gon, Co 10 Ih~ Multiply ml'llil and Sl'leu Lathe, Open 
Ihl' 'Iullleric rl'qlll'Sl('l' Change Ihl' rOlation of Ihl' 
Lalh~ 10 Ihl' Y a\is, Olh~r\lis~, use Ihl' detalill sl'!lings 

EDITOR'S MESSAGE 
continued from page 3 

Spl'aking of Ihin gs going as planlled, Ihl' pOri of 
I.ighl\\ ,Ill' 51> 10 \\indo l(s and I Ill' S(d is going 
l'\lrl'lll~iI 1Il'1I (al least as of Ihis \lTiling) I\~ seen 
bOlh Iwsions, and I can sal I alll l'\lrCllll'iI impressed 
Ililh Ihl' speed \lilh \lhich ,\lIl'n and Sillart ar~ gelling 
il ported, nhl'l 'rl' porting faster Ihan I Gin IITill' Ihl' 
Illanual') Shipping is schl'duletl for earll Il)')'i, 

I lll'ITr Ihoughl Id S<l\ Ihis, bill 1'111 gelling kind of 
l'\cill'd ;lbOUI !lUling a PC (n'ad \lojo 's I'C Prilller for 

\l'\1 10 hllild is Ihl' spiral sl'clion of Ihl' lamp , 
\\lil'n'as Ihl' main hodl of Ihe lamp l'omilinl'd placing 
points \lith Ihl' I.athe fealurl', Ihis piece of Ihl' lamp 
wi llulili !l' primilill's, comhinnl II ilh !:tlhing, 

Pn'" 2 10 mak~ Ihl' second ,\1odl'il'r lawr acliw, 
Sl'leci Disc from Ihe Objerts nH'IIII, Opcn Ihl' 
'Iullleric r~qul'stl'r and l'llIl'I' Ihl'sl' I'allll's: 

Sides: 1(, 
S~gml'nts: I 
BO\lom: -till 

Top ' -(Ill 

\,is: Y 

Cl'lIIl'I" 
Radii 

O,-Oll, - Ill 

111 ,11, 10 

['nilS: mm 
Click OK and hil l'lIIl'r 10 make Ihl' disc. 

\()\I selel'! Clolle from Ihl' Multiply ml'nu, Enl~r 2 

as the Ilumber of clones, \I lih a rolalion of 1211 dq;rl'~s 
along Ihl' Y a\is , Click on OK to c1on~ , The r~sulling 
Ihrl'l' discs rl'prl'senl a cross-sl'l'Iion of Ihl' spiral Sl'C
lion of Ihl' lamp, 

Sdl'l'! Lathe from Ihe Multiply ml'nu, From Ililhin 
Ihl' NUlllerir requesll'r. change Ih ~ !:tthl' a\is 10 y , alld 
enter an Offsl'l of 'ilillmill , The offset Ilill cause Ihl' 
discs 10 spiral upllard 'it)Omlll 10 Ihl' ~lId of Ihl' Ialhl' , 
Click OK and hil l'nt('/" 10 lalhe Ihl' Ihrl'e di scs, Your 
objl'ci should look lik~ l'igurl' 'i, 

\()\I' 10 huild Ihe supports for Ihl' lampshade, Press 
:i 10 ~1IIl'!' Ihe Ihird lawL Seleci [)isc from Ih~ Objects 
Ill ~nu and ('nll'r Ihesl' 1';tilil'S in Illl' \ulIll'rir rl'qu~S1er : 

III 0 rt' info). I ~Il'n IITIlI OUI and bought (gasp') PC 
lIIaga!inl's Il'ilh lI'hi ch 10 start hOlling LIp, 1'111 nol sur~ 
if I'm l'\cil~d hl'cause ii's a nl'l\, Icchno purchase or 
hl'l'aus~ l.ighl\\alc is going 10 rlln on il. AClualll, it' s a 
Iilll~ of bOlh, 

I still run l.ighl\\';lll' on a slOck ,\Illiga 5t1t111/050, 
anti I Ilanl 10 sec il scream' 1'111 Ihinkin g IIiOMII ! 
I'eilliulll "~re Ililh a I--inch lor larger) Illonitor and a 
II ;B drill' , Of COllrse , I'll hall' 10 take a gialll leap 

Sides: 
Segments: 
BOllom: 
Top: 
,\\is: 
Cenler: 
Hadii: 

!() 

I 

1.2 
I. -I 

\ 
O,II(),I.5,O 
11,1102,0,0,002 

[nilS: m 
Click OK and hil en IeI' 10 mak~ Ihe disc. 

Seieci Mirror frolll Ihe Multiply menu, Center the cur
sor ;~ong Ihl' \ ,L\is ;Uld milTor across the \ Plane, or seiect 
\ I'lanl' Ililh a position of 0 frolll \Iithin the NUllleric 
r~qu~st~r, l/illhe enter kel' to mirror the support, 

Finalh, 10 cOlilplete Ihe lamp, \I 'l' must huild a 
lampshade, ,\lOll' 10 the fourlh lall'!' in Modeler and 
make a Disc Ililh these values: 

Sides (1"\ 

Segml'nls: 
Bottom: 1.1 
Top: I , ~ 

\\is: Y 
Cl'ntl'r: 11,1 EO 
I{adii : 00',11,1 'i,II,II-
lnits: m 

Figure 5 

From Ilw Top \il'II, Sl' leCl eVerl other pair of poinls 
along Ihl' Y a\is, b~ginning \lith the pair al either 5. (" 
l) or 12 o'clock, lIit the (h) k~y to select Stretch from 
the Modify Ill~nu, From Ihe NUllleric requesll'r, enter 
sl rel ch Factors of O,i-:i-:'i for Ih~ X and Z ;L\eS Click OK 
to Slrl'lCh Ihe points inward , 

';011 \Ie IVan I to giv~ the lalllpshad~ Ihe correct 
shape, IJl'-sd~c l all poinls, Click Taper I from wilhin 

continues on page 17 

backward in ord~r to work I\ith the Wind(l\Is operat
ing SI'Slelll, hUI ii 's Il'onh il for I.ighlWavl', 

Who kllmlS' Malbe somedal' Windows 1\ ill catch 
up \\ilh the case of usc of AmigaDOS, 

jobl! (,'ross 

I.\""IW Edi/or {flld SOOI! /o -lie 1'(,' (Jlm!'r, 
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The PC Primer 

OK. kid glon's off 
LightWave is going to be released for the 

PC market within a fell months and. like it or 
not. it's something Ill' all hall' to deal lIith. If 

vou like. you can scream "Amiga foreler!" and hurl' 
lour head in the sand. or IOU can put aside \ears of 
platform bias and see Ilhat Big Blue and its dones 
have to offer. 

At the risk of ~ounding hypocriticaL let me start hI 
Saling that I hate the Pc. I'm as much of an .\ll1iga Ilag· 
wavcr as anyone else and the idea of using one of those 
outdated. clunkY. slow. frankh ugh hunks of silicon 
trash repulses me. But guess IIhat I found outi One of 
those pieces of trash will l\'Ork at four times faster than 
the most souped-up Amiga and cost half as much. It 
seems like those techno-doorstops aren't so SIOlI al1\
more. You kno", what else i That hunk of junk runs 
Photoshop. the best paint packagelimage processor 
known to man. Owning a PC also means opening up 
the door to a world of cheaper-than-dirt hardware. 
bug-free. super-deI'Cloped software and a million 
places to buy it all in. 

After coming to terms lI'ith these facts. I decided to 
peer OIer the fence and sneak a peek at the PC uni
rerse. For those oflou. like me. IIho hall' Iiled exelu 
sively inside the checkered hall. hen>s what I discOl
ered. 

The Suspects 
There are basicalll three tlVes of PCs that will run 

LightWan'. First and forelllost are Intel-hased 
machines. \\hich rnolle around Intel's -tH6 and 
Pentium processors (the Pentium chip is artuall) a 
SH(,. hut Intel discOIered thel could not copITif(ht a 
number. hence the chip name). The Intel processors 
are Illore or less th(' equivalent of \Iotorola's ('HOOO 
series. the heart of our \mi~.l. Intd-Ilased machines 
make up the last majoritl of PCs on the market and 
are the same OIlt'S I'OU see adlertised in so manl cata
logs an d magazi n es. 

\ext are 'UPS and nEc. fi1l'se are tl\O cOInpanil" 
who manufacture their 0\\11 machilll'S hased arouud a 
custom processor. ~IIPS n1:lllufactuJ'e, the RIOOO 
series. the same tl]1e used 11\ the SCreallH'l' alHI 1101\ 
the Raptor Digital Equipmelll Corporation (DEC) i, 
the maker of the nl'1I \Ipha chip. a SUPlT-fast proc("-

sor at the heart of the machine com1110nl, referred to 
as (su1l1rise) the DEC .\lpha. Both utilize the relatilely 
new :,2-hit \1icrosoft operating slstem. Windows \T. 
\0 bones ahout it. these tllO H1SC-hased workstations 
are l.ightWal(' dream machines. [·nfortunatl'1v. they are 
quite expensile and only run a small 1ll1111ber of soft
lIare packages. Although this Iyillundouhtedll change. 
at the moment an Inteimachine is the I\'al to go for the 
cheap. all-purpose LightWme Pc. [See the sidehar for 
more on the DEC Alpha. [ 

The Lowdown 
PC Light\\ all' is \el'l f1exihle. \Ithough it is 

dl'sif(ned In lIork hest under the superior \\indO\ys \T. 
a patch program called Win.12-S (included) lIill allol\ 
it to run under the current rersion of Windo\ls on just 
ahout alll Intel-based machine. Although most PCs 
nOli contain full :\2-hit architecture. Windows was 
written during the heyday of the I (,-bit computer. forc
ing 11(,11' •. 12-hit software to run in a 16-bit mode. The 
Ilew Windows <)'; operating slstem (due in the coming 
months) will also feature full 52-hit operation. :l'., "ell 
as improved ol't'rall performance. 

Which OS lIiII pITl'aiJi It's hard to sal. WindOlls \T 
sounds prettI darn good. It olfers pre-emptiye (true) 
multitasking and prottC\ed mode memon. which 
means that if a pro~ram under \T crashes. it will not 
affect am others running. In fact. IOU can kill the 
craslll'd task and J'('(,OI'('J' the memo1'\ it lias using. \T 
also allows for 52-character filenames (finally'). has 
huilt-in netllorking capabilities and a huilt-in lirtual 
memo1'\ "stem. allOWing IOU til render scenes heyond 
the limits of\lIur R\.\1 (although more sl!l\\h). It also 
supports Symmetrical \1ulti-Processing (SMP). which 
allOlIS 1110re than one main processor to he installed in 
a single machine (the speed!). WindOl\s l)'i mal COil

tain malll of these san](' fl'atun's. although an assess
ment of the slstem is impo:<sihk since it is not current
II a\ailahle. \t tilt' m0111ent. \T is here and is quirkil 
gaining slipport. 

Fortunatell. most Windows software will run undl'r 
\T using the \\in.i2-S patch ton llItl'i machines onll-
\III'S and DEC Illachines haw a different wrsion of \T 
tor till'ir unique prllc('ssors and can rU11 sOllle 
\\illd()\IS soflllare under eillulation). Programs sup
portin~ full 52-hil operation (like l.ight\\ a\e and 

by Mojo (with regrets) 

Photoshop) will take advantage of \T and run faster 
than under normal WindOl\s. Applications that will not 
run at all under \T (games. most likely) will need reg
ular Windows. so the recommended modus operandi 
I\ould he to install them both on your machine. Since 
operating sYstems for the PC are 100 percent software
based (unlike the \miga's hardwired Kickstarr). vou 
can boot into whichever os suits your particular needs 
at the moment. This would allow you to run \T specific 
applications in full 52-bit gloi'\ while maintaining full 
compatihility with the monstrously diverse general PC 
market (spreadsheets. paint programs. organizers. 
those darn games. etc.). 

The Brain 
So nOlI' \'OU have the software and the operating 

svstem. \Vhat kind of machine do you put all this in? 
['nlike the Amiga market, where the choice is. unl... 
IVeil. at the moment. none. there are literally hundreds 
of different PCs out there. Some fast, some slow. some 
big. some small. som(' expensi\'e, some cheap, ad 
infinitum. lIowtler. this relll'cts the diversitv of appli
cations in the PC universe. We could get one designed 
to do our ta\('s. or help us I\'ith homework. or publish 
a newsletter. Alas. our desires are simple: A box that 
renders LightWaH' faster than 'Ul Amiga and also runs 
Photoshop. 

It just so happens that these requirements lead us 
to the realm of graphicallY advanced PCs, which 
hetween the past vear and the coming one will actuallv 
surpass the .\miga. Render speed is prohahly OUf num
ber one prioritY. so we should limit ourselves to two 
l\Ves of hase machines \Iith fast processors. 

\t the '1011" end of the spectrum. the older yet 
mature InteilH6 (66 "'lIIz) is roughly l\rice the speed 
of the ,!O,\1I1z O-tO Warp engine. the fastest Amiga avail
ahle. l;ilen the relatill' affordabilitv of a sYstem based 
around this chip (vou can get them up to IOOMllz), I 
would recommend this as the minimum for PC 
Light\\all'. For appro\imatcly SHOO to S l,()()O more. 
you can get the latl'st 'lOMllz Pentium. which funs at 
least l\lice as h,t 'L' a fR(,/66. This is probably some
where in the vicinity of eight times faster than a stock 
\miga 1000. let the ba,e machine is close to half till' 
price. Since \T alone requires around 12:-'113 of R\:-'1. a 
hase PC Sls[('m for running Light\\ave should have no 



bs tliall Ih,\!. prl'ivLlhll )2 iaitholl~h 11111'1 lii;tchilH', 
111"1' lipgrlldanit' to al lea,t (,-J. lI.sllaih 1lI01'< I 

The Face 
The heart of al1l graphic, !!'JciJinc i, its ([hpLII. 

This" II her(' (ht' Ililiga ahuls soared, peaking Iluil ,I 

motherhoard !hlli c!'lIld dispim and Illlimate ,IT('I'n, 
Ilith lip ((I 2'(111Iill ,oj,lI"' 111 a i'(',oiutioll of -Il~\ fNIl 

This IUS, and ,till \ l'n Jlllprcssill'. III)\\l'\['r, trill' 
2·I·hit illL!~t' lllalllj1uiation ht'ClnH' the standard IIIII! 
the natill' Imiga nell'r callght lip, rehing on Ilmel 
parn gr;lplllls hoards to pick up the slack. \itIHJII~il 

tlien' Illrc (and stili an,i) Illillhc a dO/t'1l 2t·hit dis· 
1'1:1\ hoards, lIith the ('\cl'ptioll of thl' \ Idco Toaster. 
1101lt' 01 thelll eH'r fOllnd much support. The programs 
that Illalk lise of thcm wcre IC'II lind far IwtlH'ell iliHI 
the relatill'll smali\miga malkl'l IlH'Jllt a smali user 
hasl' aud therdorl' a SIOIl, S'>llll'til!leS 1l0IH'\ISI('lIt 
upgradl' path. III tl1(> elld, \1 I' all paid a lot lllore for a 
grapilicalil adllllllnlll1()thl'l'ilOard that had fl'll uSt's In 
a 2+hit Ilodd 

011 til\' other hand, the I'l lias aillals a grllpllicc 
misfil. In IIWI. the lIIachine its!'if 1111\ 1I('l('r ITali1 1:lpa 
ble of dhplal ing true graphic, of 11111 kind-this II a, 
aillals kit lip to third~partl til'l vi 01' I'!'S. The resllil' .1 

ilIOn' ,tllonlahlc h,N' lIlachinc illld- III ia,1 CllUllt-~ 
no Il's, than 'it innpensive graphics hoards, ranging in 
PI,](,(' frolll S200 to more than S2.1i1)(I, all lIith 21~hil 
colo!'. This highlv competili\( Illilrkl'l has produced 
lIIall\ hJli cost. high qualitl hoard, II ith capabilities that 
far OIiln'ach lhe .\miga, and Ihelr high user hasts haw 
IIIsured J'('Qlllar upgrades and professional supporl 

.\lost of Illese hoards fall under the latest standard 
of S\"(;.\, offering resolutions of bt()\-J~O, ~()Ox()(lil alld 
I 02'1\-(,~, some as high as I b(i(h 1200. Each of tbesl' 
resolutiol" I, capahie of dbpLllilig lip to Ib nullioll 
colors (klll)\11l as 21·bit or ·true color' in the I'C 

Ilorld) The nllllllll'r of colors that can he displaled in 
<llll gill'n resolution depend, Oil hO\1 llluch graphics 
RUt IOU hall' installed on lOur hoard (sl'lcral\llIiga 
hoards aiso hall' installed 11\\1. resulting in nlucll 
faster dispbl updates and grapllil' llllUiipulatioll-thl' 
"lIlll' prillcipal applit's here) 

\1<,,1 boards comL' Ilith 2\\B of !Jlnalllil' R\'\I 
(1)1(\.\1), sufficiull for 2+iJit color in rc,olutions up to 
H()O\60()~ Ili~her resolutions get bumped dOli II til 
(",Ililll Ilr fellcr colors unit'ss thl' Dln\1 i' IIp,~raded 
10 1\11\ For faster graphics ,md better I'l'rlorJllallce in 
higher resolutions, the quickcT : Illld lllore l'lpl'nsil(') 
\ideo RI'\1 (\R\'vl) b J'('cOlllil1l'lldld. although for 
Light\\an' work and hasic plllilt IIJlI·rations, 2\IB 01 
IlR\ \1 is more !Ilan sullill,'nL If COllstalll 2+ hit image 
manipUlation i, 10111' ~OIII.~I) with \R\\1. I good card 
lIke this II ill ,et IOU hack all of StOO: h,tlf of thai 1'111'11 

\ni!lutioll alld I ideo mlliliplli:ttion is making .~rl'ilt 

stride, lil the PC market. and malll l1ell gr,)pitk, 
hoards ('OIllC' Ilith kallin', tllat facilitate thh. One ar,'11 
to lOOK to in! ',iil'I'0J! in i, DC] rliispi!11 COlltrol 
Intl'rfacel.,! il,'\\ \\ 1!1I1,,\\, tlmL'r thai Ilili speed up 
lideu p!')lhack and hencfit oth\'l' animation tasb. 
\lal1l ~:rlijlhic, hoards arc illlplementing DC! tL'cl1I1()1()~ 

gl, 'I, '1!:IKe sure IOllr board includes tliis if IOLlrl' 
gOill~ [0 11m Ollt' alll1inH' soon 

\ littk furtlier II!!O rlil' fUlnre IIdl IWsupP'iI't for 
11J11'1l I;L :1 ~iltcllil (;r;lpillc,·hN'd liiJran 01 In,truc 
[ion:; that 11111 1IllI1l'Oll' disp\a\ IIp,ill!!'' a tllllu\illldf()ld 
(rl'al~ti!lle slladed prl'lil'11' ill I.atout and .\todl'icr IIdl 
be jloS\ihlel. \lrholl~h thi, tl'rilJlologl is 1(,1'\ 1ll'1\, it 
lIon't be 1()11.~ hd,)rl' grllpltic, cards include 0PI'1l til. 
support ~() \\ ,ilcii fur il 

In additlol/. \IICI'",O!l !\ Iu,t rl'il':lsing \\ill·I;, an 

:llllillation 'jll't'dllp 1:111~lill~1' tlilit IIdl illlprOI{' I'C aJli~ 

matiou III alll "indolls appliLltion. Till' Illlprolcllll'lit 
is talHIlllllHlIlt to the plalhacK int'reasl' .\Illiga Inilll
lIude oll'rllllll1;. d IIIlI grl'lillT, 

Yes, 1011." the 1'( Ila, cauglit up Ilt-:t! \1 illl il 

The Slots 
(Jur .\llllgas hall' standard \1111~:1 I lorrll I 1111' slots 

and ',I It'\1 spl'cLili/l'd IJlll'S such as the CPl' and \ itll'i> 
sloh. The PC sLlllthrd 1m' cailed lS.I ,Ioh, II hil'h hold 
IUlllielllS, SCI'I111 carib Sillilid hoards alld 'lthl'r hasil 
add~ons. \lore Illltllllll'tI hardllal'l' (Including the 
graphics hOlli'ds Illl'llli(lnl'tI ahOll'l usc' till' III 0 l'(' 

Illh anced 1'(1 Ill' I lSI hilS 111](' \ lSI hilS IS also railed 
a \l·Bus, or \ E~\ Local Bus) \10>1 cards IllIt there 
SlippOrt thl' \ LB. altllougll 1111' 11('\1 IT :lIld 11('[11'1' PC! 

hus is fast IWl'Olllillg till' slot of CbOlll'. ) "II ,llOuld tn 
II! get a machille thllt .support, hoth. ltilh()II~11 I'CI is 
tlte Ilill to go if forced to pick (llll' Is 1\ lilt \1ll1~1I slots, 
till' more IS I slots 10111' machi!ll' il.l'. tilt' I)('tt('r. 

The Bottom Line 
OK, so I\(''te .~(li II tjil,\l1ll l'ellliuliL 12\1B of R\\1 

IIlId a 21~llit ~raJlllll' l al'd Ilith 2~1B of IlR 1\1: tlie 
hasic requirl'lllellt, 1)1 our Light\\all' bo\ tltat al,,) runs 
Photosllop Throw In \\ indOlls \T, a !(;B hard disk. 
doubil'~spe('(1 CI).JWM drill' (a necessitl), a 1-~ll1lh 
monitor (ilichl'r·fret', of co U I"! , ). f:j"/l](ldem mou,e, 
kelhoard. a"ol'tt'd softlt arc alld a .';~I l'ar lurrantl. 
Total IlJ'll'l'I\round S5, 'jOO, if IOU sllop around. nlh[' 

to II grand less if IOU Ilallt 10 sc,ttle for the 66MII7 fl'(' 

(still mucl: faStl'i' Ibn :UI \illi~a) \ot too shllbbl, ehi 

\11 .\migallllill Illiit Ii \\ :Iql Engille IUld Itlllltl'Se e\ILlS 
I\oltld COS I. \\lli J 101 Jl]on'. If \lJuliluld find 0111'. 

" I sltid before, I hate the Pc. Oh. so maybe it's 1l11t 
so slO\I. ('ven outperl'orming thc'\miga in most arell'. 
01\, 01\, .Ull[ it's chnpl'l' lilld IIlO/'(' relillhil' ami I'asicr 

DRAM Gird The manufactureI'.' to look for inciulil- til ,hop for. hUL \\('11 . I ,Iili ;iOllt like thelli. 
Diamond all,] \umbl'r \illl' ~o I tl'\ not to tilink allolil thl' duml, l'Illlllrll'rci:tis :U1d 

The DEC Alpha: 

FASTER THAN A 
SPEEDING BULLET 

OK, hotshot. You have money to hurn and 
couldn't care less about games and spread~ 

sheets-you just want the fastest LightWave 
machine in the west. Look no further, partner
you fOllnd it: the DEC Alpha, Relatively new, the 
heart of this speed·delllon is a 275MHz RISe· 

based Alpha processor, literalll the fastest in the 
world, One of these machines beats the pants off 
the Screamer and Raptor, and is calculated at 18 
times faster than a 33MHz Amiga 04(), Apart 

from its speed, what sets this machine apart 
from previous UghtWave renderers is its ahility 

to perform ,LS a fully functional computer, com· 
plete with a mouse, a keyboard and everything! 
Running a custom·compill'd version of Windows 
\"T, this machine is probably the best worksta· 
tion money can buy, although the applications it 
can run are limitt'd, Since it sports a custom OS, 

software must he wmpiled to speCifically run on 
the Alpha, At the moment, this means LightWave 
and II few others, although programs slich as 
Photoshop can rim under a Windows emulation 
mode (slowing the system down), However, at 
the rate these things are catching on (Amhlin 
Imaging and Foundation Imaging now usc 
them), it's a safe het that more native software is 
Oil the horizon, 

What exactly do you get for the $11,500 this 
silicon sex·machine will set you hack? Plenty
the world's fastest processor (which "''ill soon be 
faster), 64MB of RAM, I Gil hard disk, 64-bit 

graphics board with 4MB of VRAM, double 
speed CD-ROM drive, a top·of-the-line 17 ·inch 
monitor, Windows VI'. mouse, keyboard and a 
huge ego, 

Expensive) Not for what vou get. Remember, 
the Raptor costs around $12,000, comes with no 
memory, none of the cool extras and doesn't 

render nearly as fast. 
Be still my beating heart! 

III\' LIC( tllat eleniJodl h:b onl' and hOlI u~h thel Itrl' 

I )11'1 think of a cheap Ill)\ that runs LightWale 
eight times LiSleI' than IIlI "l(JOO. 

-Ind Pholllsl]()p. tool 

fl/ol)k" like .l/IJjJ) i.1 ,~{)I!I,~ to be burillg iI I'C 

A new sea.~on of lWPRO gets 011 to a roaring start. featuring a how-to on crealilig hillr in 
LightWave and a rail extrude tutorial. 
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Decemher Il)l)cj 

Displacement 
Mapping 
I Look al Displacement 
:\lapping 
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Lights, Caml'u. 1:1I\('loPl'S~ 
h\ Granllloucill'l' 
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Lighting 
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Lighling Effects With Aninull'd 
Textures 
hI \Iark Thompson 
\Iarch 1<)1)1 

Frankenstein \; Ltbnralorl 
III (;rant BOllcher 
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\l;;r(h 11)'11 
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hI (;n'g Teeg;mil'n 
\lardl Il)l)j 
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ill Johll F.K. P;lll'IIILIIi 
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\OIember Il)<lj 
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bl liil'n lJali(] \Iilll'r 
\OIClllhcl' II)l)j 
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hI (;ralll Iloucher 
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Null Objects 
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Octo her 1 t)l)1 
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Simple Space Stuff. Part I 
III \lujll 
IlIgu'l 11)<) 1 

SiI11plt' Space stuff. Part li 
111 \jojo 
September 1(1)+ 

Particle/Line Effects 
liair-Raising IJfl'cl.' 
hI \\ illiaI11 Fr;11I leI 
~ep!('II1Il('r Il)!) I 

Real-World Effects 
I ('IlIII~ II R;:in onl our Parati" 
11\ ILlr!- 1ItIlIllINII! 

11111 1<)11 ( 

I'roll1uiteus' LaboralorY 
hI (;rant Boucher 
l!lll I!)'l( 

1\(,lIeath Ihl' Surface 
hI Greg Teegarden 
.lull 11)l) I 

Spotllglll on RI'clhiV 

hlJohl1 lim" 
.lull [l)lh 

SUlbhine Oil 'our Shoulders 
hI Johll 1'.1t. I'arellteall 
.lull 1 t)t)4 

PlTomaliia 
111 \1010 

.lull It)l) j 

Refraction 
Faklll~ J{l'iraclilJlI 
III Ibll \hLul 
Se]ltl'llllwr Il)!) 1 

lllclcrst;ulding l~efraClion 
hI \lark ThoI11]NlI1 
Octoher Il)l)j 

Inter:ICliw Hl'il'action 
bl Colin Cunnin~ham 
Ikcel11hl'r Il)l)·, 

Shadows 
"le (\ \1\ SlwllJ\I 'vlap 
III \1(11) 
\larch I t)!) t 

ll"rk Shad(JIIs 
hI \lark Thompsoll 
lll'cellllwr 11)') j 

Splines 
IlghtWale SpliJles 
III \Iark ThllI11INlIl 
J;lIliun I t)!) ( 

Surfaces 
liliroductiolito Sliricll(" 

hI (irallt Boucher 
Fchnun ll)l) j\laklIlg \CUII 

GI(lII 
bl 11ark TiIOIlI]1Sl111 

Fehrllan I ()l) 1 

II [,!'Idal Surfaces 
hI John LK. Parenl(,;111 
Fehrlla" I q<) I 

Illimating Textures 
hI ~lark Thompson 
ITbrll:tn Il)l)'l 

Alpha \Litll' I'aililing 
bl .1(11111 (iross 
FeiJruan 1lJ l H 

Ising Procl'ciurals 
hI Christian ,\uhert 
Fehruan IlJ'll 

III Those Settings I 
hI Grant Boucher 
!c'hruary I (Nt 

Textures 
\lure to hplnre 
bl l;rant Boucher 
~l'ptl'lllhl'r Il)l)cj 

Light\\avc I () I 
hI Tailor Kurosaki 
October I L)l)cj 

Tips and Tricks 
~lIrface Tips and Tricks 
hI John Gross 
Fr'hruan IlJl)cj 

Lighting Tips and Tricks 
hl.lllhn Cross 
\larch I')') ( 

\loj-()·Rama 
hI \lojo 
October 11)<) j 

MODELER 
Booleans 
\Iodeler :Ill 1300leans 
I"'ginning to Advanced 
hI t;rallt BOllclwr 
llen'lllll('r 11)1)) 

Macros 
\lacro Basics 
IlI.lohn Gross 
l>ccl'llllwr 11Il)) 

\iodeler's \Iacros 
hI .\mie Cachelin 
])l'Cl'lllber 199:\ 

1~l)uter Bit BelC'ling \\ ith\l{c\\ 
hI Clirisli:lII Illhert 
DCl'l'nilll'r 11')1)) 



I'l'<lgr~uluuing .\Ianos 
hI Cranl BOllchl'r 
\lal I!)') I 

I nder"landing 
'>Iod('ier .\lacn" 
III \Iojo 
\Ial 1'1'1, 

Metaform 
.\ktaforlll Ba,iL's 
hI John (;J'I)SS 

Sl'plellll1l'r I'll) j 

\ktaloJ'Jn \lagic 
hI kn Stranahan 
lictol1l'r I'l')j 

Modeling 
Techniques! 
Strategies 
Ligln\\ all' 10 I 
bl l,llior I\urw,aki 
Sept I'm her 1<)')·, 

bl TaIlor l\uros~lki 
Ikcl'lllher I')') \ 

Object Cleanup 
l!eclciing Ohjl'cts 
bl (;ralll l\()ucill'l" 
\Ia\ IlJl) ·\ 

Light\\ all' II) I 
hI 'Lllior I\urosaki 
\uguSI Il)'i\ 

Online Objects 
Ohjccts dl' .m~n 
III James I Il'b('r\ 
\Ia\ Il)l).j 

Splines 
\lodl'ling With Splines 
hI I\l'n Stranahan 
Decem her 1')1):' 

Splillc-I'atching I'itfalls 
hI (;rl'g 'i'el'g,trdl'n 
\lay 1')<)1 

MISC. 
Lip-Synching in 
LightWave 
I.ip-SIIK for Ch;lrac'll'r 
\nilllat i(l il 
11\ \lichal' ll'olll'i1 
\ugust I'l<)! 

PhotoCD 
l.i~ht\\;tll' and PliotoeD 
III Dan .\hl:ul 
\oveJllhl'r 1'l'}1 

LightWave 
& the PC 
PC I'rillll'r 
111 'Ioju 
])('['('mlll'r I'll) j 

Q&A 
Reader Speak 
III Johll (;ro" 
:\'1a1 l'I'l! 

I{['ader Speak 
III John Gross 
.lull 1<)9·! 

I{l'ader Speak 
hI John (;ro,;s 
Sl'ptl'lll her J 9')-j 

Header Speak 
III John (;ross 
ll['l'elllher I ')'i C \ 
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S](;(;]{\1'1I91 
111 (;rant Boucher 
lugu,;t l'i'H 

Light\\;t\(', 5.) 
III John (;ross 
\ugust I 'J')/ 

Forging \('11 ll'\turl'S 
hI (;I'ant Boucill'r 
\ugust I ')'lj 

Ilumalloid 
III John F.I\ . Parcnteau 
\pril 19tH 
Pegger 
bl' (;r<lnt Boucher 
\pril I ')l)-j 

Persollal .\nimation Hl'l'ordcr 
hy TaIlor I\urosaki 
\pril I'i'), 

\l'rtiSkl'tch 
III (;kll Dalid\lill('r 
.\pril I ')'l./ 

WaleMakl'r 
111 Jasoll Bicker,;taff 
\pril I')')! 

Sparks 
!1\ \lark Thompsol] 
\pril I'l')'! 

I'olll'r \Iacms 
III \Iojo 

Light\\ all' I () I 
III T,llim I\url>saki 
\ 01 ('Ill her I ')l)'1 
Ligln\\all' llil 

Tips & Tricks 
:\Iodell'r Tips and TriCKS 
III John Gross 
Dl'Cl'mher I')li.' 

Ik;l[ivr Speak 
III Johll (;ross 
June I'i'l/ 

\Ild Ihl' \\illlll'r is .. 
(['Iaillation of lour 1:1'[, ) 
III (;ral1l I\ouchl'r 
\!lIl'mlll'r I')')! 

\pril I ')'l.j 

LIGHTWAVE 101 
continued from page 13 

Figure 6 

the Modif\ lllenu . . \djllst the \umerit: sellings so thl'l 
ntltch th('SI" 

.\\is: 

Range 

y 

\utomatic 

Dark Shadows 
continued from page 11 

I hope 1\(' cOIcrl'd just aboll1 l'l(Tlthing IOUC'I('r cared 
to knO\I ;thout shadOlIS in I.ight\\ all'. Cil'arll. the possihili· 
ties are nUlllerous. But Illttl lllaKes Light\\ all' trulllle\ihil' 
is the bn that all till' ahole ml'lltionl'd techniques lor shad· 
Oil genC'ration CUI he frl'ch comhined in the sallie SCUll' or 

Sense. 
Fartor: 
CC'lItl'r 0.11.11 

Click Oil thl' Apply hUIIOIi to taper till ' lampsliad(' 

]'0 colllpll'tl' the l;ullP,;hadl'. click the Poly~on ,;l'il'l'IiOIi 
hulton. :Uld hit (II) to Opl'lI thl' I'ollgoll Statistic,; lIilllhlll . 
Frolllthi,; lIind()\l. ,\'led the t\lO poilgons lIith greater tlJ;UI 
!( Jllr Il'l1icl's. Thl'se are the poilgolls :11 the top and houol1l 
of our I:ullpshade. Press (\) 10 Cut thl'lll . l'illalil. hit (c) 10 

(:opy aillhl' poilgolls of the ];Ullpshad('. (f) to Hip thl' mig· 
ill<lis. alld (v) to P,L~te the copies hack dOlln . Lnder the 

Tools mC'llu. seht Merge Poillts (m) to merge duplicate 
poillb. Your I;ullpshade is nOlI douhle-sichL 

The lamp is llOlI compiell'. sail' for a cord and light 
bulh (I'll leale' those to lOll). Make all fOllr of the 
lamp's lall'rs anilc. and sail' thl' lamp as one object. 
Your lamp should match the Olle ill Figure b. 

illlage . . llId /orlun:ueil. gone are the daIS lIileli adding 
shadOlIS III a scell(' II';LS too costh ill rl'nder tillle. 

.1/111'/" lI){)iI//!,11I1I is jJreslilelli o( N(II/i{/I/I 

IlIlIIge I'mr/Ilc/iulis. (/ .if) {{IIII1/IIIIIJ1l {filiI sjJ£'cia! 

\l'\1 month IIC' lIill COIl'r the hasics of the 
othn tllO lllodl'lin~ disciplines: Splille s and 
\il'taforlll . Splinl' cunes and patches liall' long 
hel'n the ollil Ilal 10 Illodel COlllp!e\. cllned sllr
lal'l' :-O . Thai is. ulltil Light\\ale l('fsion .1). \011 

tline arl' tl\l) di stillCtl1 differcllt approachcs Olll' 
can take IIlll'lI IIll)(kling difficult shapc's.\s Ill' 

lIill SCI'. ~1l't~tforlll litcralil hlolls alla\ splilles 
lor ease of usc and I('/'satilitl in 1ll;1I11 casl's. 
l!oll('ln, thnl' arl' still situa tions llliere splines 
and patches arc the easil'st lIal to go. 

laJ'lor A'II/'()sllki is {f {'isulI! e//i'cls IIrlisl til 

. III/blill III/{{gilig He Cilli he r('{{c/Jet/ III IO() { lIil'erSll1 

Cilr 1'11/:a. !J{((~. -117. inil'ers{{1 Citr. Cl 9160H, or 

Ihrullgfi./o/lll (;mss lill-lille. 

efli'c/s jJ/'(){!lIclioli bOllse. Selld C/llesliolls or 

COllllllellls III: 

Naili{/1l1 III/age I'ruriucliolls 51 Derrr Sired 

.I/errimack. .\/1 0305'i or e- /lII/i! 10 lI/ark@'lI'esl

jiml CCllr . COlli. 

are availablefor $10 each, Minimum credit card order is $20. Shipping and halldling charges not 
customers,To place an order, please call 1-800-322-2843. Or write to: Avid Media Group. Inc. 

N. Mathilda Ave., Sunnyvale" CA 94086. 



Interactive Refraction 
continued from page 9 

Figure 4: Stretch the box until it completely surrounds all the 
objects in your scene, including the camero and lights. 

Image Map to Iliap the CUrrl'lil hack· 
ground fran:t'~t()rl' onto all ~;i \ of it\ 

illllard·facing sides (do n't forget to sl'icC! 
Automatic Sizing l. 

• On([' again set thl' LUlllinositl to I Oil per· 
celli and the Diffuse ilwlto () Pl'ITt'11i 
Rl'·render till: 'ceill' and lou'lI sec that tlil' 

I,Ltt h arCi:, ~ire no\," gone. BecaUSe our hlob 
nOlI had sOlllething to rc'fract Irom all si\ 
direcllon s. it hlended sl'alllless" \11th the 
hackgrouIHl footage and didn't hall' a car 
tOOIll. bLlch outline. For added realislll. Ill' 
made' till' hloh I ~ percent rellectill' using our 
hack~round foougl' a:- a ['('fkction map. This 
made the hloh look like it lIas rdlccting the 
SUITolllHling rOOfll and cOlllpil'ted the illusion . 

Time for Coca-Cola 
We llIanaged to complete the effects on time and 

the seqUl'I1ce II'as a SUCCl'SS. I l'H'I1tllalil got sOllie 
skel'. and a fell caffeilll'·ladl'n products later. I lVas 
lip and running once more. (Of course, I missed the 
ShOll IIhen it aired. hut nil mom sai d it II:!S good.) 

Clilill Ctlllllillgblllll SI'/'/'Ct/ (IS {III FY (I/Iill/(I/or Oil 

i{o\)oCop: Til(' Series IIlld is ClIrrellll)' ell rolled ill Ibc 

(.'/IiSSiCilI ,jllilll({/ioll /lmg/'{/II/ ii/ Sberidall College. 

/(bere be Il're{{ks bamc Oil a dlli/J' I}((sis. He likes 
COCI/·Colli r01l1 is (/ .If( 01 !Jigger Ell'is fall /b(/II 

.I/ojo (ab. /brll/A> .I'ub) 1/1' CtlIl be reaciJed 1// (905i 

J)8·8().H 

- --....... - ...... - .. --~-...... ~ ..... - - ------.. ----

Digital Cinematography 
continued from page 7 

to pan quichll to hc('p till' car In Irallll'. \s till' first 
car mOIL's allal frolll us. II~ Ilhip pan again. panning 
quich" hach to the chasing car. 

\ mor~ traditional lllctllOd of shooting this sc~n(' 
might still COJlIl'l the sallie information. hlltnot in the 
sallie ('\citing fashion. If the CIJIll'LI II('re 10 jilsi 
allow the cars to shool through the frallle IlitilOUI 
panning at all. Ihe shol Ilouid he relling on the 
motion of the cars alolle. The call1era cuuld :I1so Ilhip 
pan Ilith the first car. then lei the othl'r car ('nter 
frallle in pursuil. Again. the SCl'Ill' is l'\citing hUI not 
to the hl'st of our ahilitl . [51 IIhipping hack to the 
chasing car. lI'e ,liT sholling hOlI c1os(' the tllO Clrs 
are to each other. and illlpiling the speed at II hicil 
thl'l are Ir:lleling. 

An age ·old technique thai ha, found its 11:11 

back into mainstream IN' is thc handheld shol. 

tancl'. thl' lil'\\ through our ('It'S is usu:t1h Illuch 
mllJ'l's!l'adl \l'1. lor soml' reason . it is tliis llnst('adi ~ 

Iless that Ill' aeCl'pt as our liell on thl' Ilorid. 
In the Ud Ilorid. utili/ing handheld is SO llll'llhat 

difficull sinCl' tlil' fed l'stahlishl'd III ;1 lill' action 
camera is SOlllt'llhat random. Tite hl'st circumstanCl's 
to make USl' of this tecitniqul' is in a turhulent ellli · 
rolillll'llt or. for l'\ample. Ilear :111 l'\plosioll. ("sell ' 
tial" shaKing the camera ,IS if thc ,hock \\a\l' hil. 
SOllletiml's it is Illuch simpler to shah' tltl' camera. 
Luher than shake the oiJjl'C!s in the scene to iJllpil :1 
rough l'lIli rOnllll'lI1. 

In iIlC action , ill an effort to mailltain the lers,nil· 
itl and llloiJilitl of halldh el d II ithout the ,hakIJle". 
Ihe Stl'adicIII1 lIas illll'llted . . \ liclicl' lhat. with the 
ca ll1era 1l1OlInll'd Oil top. countl'J'S lite ullstl'alil 
motion, of handheld. Ius hecoJlle quite popular 

simpil d('scrihed as holding Ihl' camera in lite .\1a1ll directors prefer to IISl' Steadic:llll l'\c1usill'lI. 
halld rath('f' than on alii elml'ra su pport Slstl'1II 
such as a tripod or dol" . Though it is ;1 COIIIJllon 
techniqul' used for point of ril'll shots. ShOlIS such 

as X}'/'IJ Bill£' hal(' recl'lItil bcgan using handheld 
to create a "IOU arc therc" feci for the licIIlT. III 
reillolilig the smooth look of a cOllll'niional CUll · 
era head and dol". the audil'IICl' fcds as if thl'l ;I re 
actualh in the sccne. lielling It ill close · up . rhe 
handhel(l look shou ld he II sC'l1 sparlngll in JIlost 
cases , as it Cln Ill'distracting. 

In a I.ight\\all' shot. hOll t'llT. this tlPl' of sitol CIII 
hl'ip rl'IllOI(' the Iluidit l :Jssociatl'd Ililh Illost eCI 
\\,ol·k. III nature of its definltioll. h:IIHlhl'id l'l'Ill{)\('S 
th e pl'rfl'ct fraliling or tltl' nan st('adin,'ss found 
COJllIIIOIl" in plwlngraplll III iI oldin.g the LII1I l'l':J on 
\'ollr shollider. the fL lnll' tl'lllls to Jllillp :Iround alill 
appear unstea(iI . 

Though it is IIsed to imph lilt' \ 1('\\ th rough S"IIIl'~ 

Olll' S C\l'S. UIlil'", Ill' :ll'l' using SOllll' citeillicil 'Nis~ 

thlls rCIllOl ilig the I!lTd for a dolll all togethl'l' . In 
U;1. \Il' cannot :lIoid achieling a Stl'adiclIli feel ill 
all ollr shots. BI nature. thc COlllPUtl'J' call1era h 
steatil. unless IIC choose, hI forcc. to lIIake it other· 
lIise . III adding ;1 Jittk hanh to alii Uil dol" , hot. 
IOU lIill hall' sllcccsslu lh acilil'll'd a ~tl'adicalll frel 
II ithout llIuch effort. 

Settle Down, Beavis! 
Basic prillc ipil's of C:IllJt'r:1 1lI00l'llJent call he 

applied to ;1I1 1 situatioll Ilith ll'rI (icsirahlc results . . \ 
COIIIIllOII llJistakl' alilOng IOUlig CIllllTa people ('spc~ 
cialh U;I Clnll'ra pcopil' ). hOllt'ler. IS ml)l ing the 
CI(Ilua too IIIl1ch . II is iillportant to silllplil'v lour 
shol to ;IIO lci cloing too lIIuch. Though it IIIaI Ill' (ilol 
to hO()111 d'lllil. dolil halk and tilt to rewal an ohie'ct. 
il could 1)(' CIlnlusillg and UlllIl'Cl'ssan to IN' such a 
compll'\ IIiOIl' II mh.;\iI Ill' lu,t a.S effl'ctivl' to Sillipil 
till dOli 11 10 tit e oillt'ct. 

Thou gh shots such as the Ilhip pall l'\ample 
aho\(' are lun to (Tl'ate. these are spccialized shots 
and should he u:.;ed spa ring\l. Though it llIal be diffi· 
cult to fatholll. CIlIIeLI lIIotion requires a certain 
l'lIIotional cOIllJllitJllent. You aren't just panning and 
tilting the C:lml'ra aroulld. You. as the ell'S through 
the CIJIll'LI. arc rl'l'ealing. or not relcaling, inforllla~ 

tion to thc' audicllce. What lOll choose to shOll. or 
choose not to ShOll lllakes all the diffcrence in the 
l\'Orld.\s mcntiolled earlier. the camera is also an 
actor. Tn to perform lour mOIl'S to help comple· 
lIIent the scene and the other performers. Sometimes 
IOU llIight \\;lIlt 10 solt" pan the camera across a 
shot to implY a quiet mOlllellt, or dolll quick" to a 
lOll angk of a tTeatlire 10 impll pOller. Ererr mOIl' 
the camera makes is importanl. and elen framc 
should Ill' considcred. 

Naturally Done 
On a side note. I lIas J'('Cl'lltil Ilatching {'be 

1({/lIml alld. as usu.I1. m<Jnding at Caleb Deschcnel',; 
simplistic approacit to shooting a scene II hill' still 
achi(,ling a Ilt'autiiul image. If IOU get a chance, rent 
tillS ol1e: it's Ilurtit stlJ(hing. 

I lias hoping to get into specifics of various IlaI'S 
10 III OIL' thl' camera in I.ightl\ale. hut I think this col· 
umn is running on. \l'\t lI1onth, II'(' can ('\aminl' hO\I 

to use null ohjects to track a colllple\ mOIl' to calli· 
l'l'a . hl)\\' to k(,lframl' comple\ lIIOIl'S that comhinl' 
the LUlll'ra and another ohject. and llIuch llIore. ['lllil 

then. keep up the good Ilorl\. 

,iobll FA. /'well/MII is II riCi"jil'l'sidel/1 illldgell' 

1'1'111 Il/i/I/iI,~('/' O(tllllJ/ill lilli/gil/g. /(bose U,'/ II'ol'k 

CllII II(' set'1/ 1'(:~/II{/rI!' Oil sl'a()ul'st IlS\·. 
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Depth of Field 

Glass Spheres 
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Animation Concept & Design 

This «Impkle reference and training manual is 
• red for all LightWave: enthusiasts from 
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