Volume 20, Number 4, 1965

Dallas, August 18-22

ACM 0-E9791-196-2/86/008 /0078 SO0 T5

R AN SR HLH

HHEL .w* TR R R

i %mw i

ity el il 35 s 1 i Bt

i i it iRl ki

.m il it “wm.d dhtail s i .w.

ol e R
mmww:_mm : w:. 3 RF
PET e et el | il
; _:.: rm __ “_&m P _:m”

i *_m,___ _a ;E i1

H _Wﬂ.bmmmm ..m: ._.m rm_ “m _ mmm“
m.m“mﬂ“m?umm?“ um mm .w h_mw $ mmmwmm
A A

' awmwmtm i mmﬂm

® 1985



of periods froen abost ©.5 0 30 seconds, when fw major dssething Soe
o das 1o e wnd = the mgor ooy fomx b dac 1w gravey, S
dwdtion is Choos 0 dorg grnsien. By B save whes, the probebiley
4u:tlusuhr~unnm¢~mua~.
we!

* I wll not b 2 hoighe feig,
A 1 Seld, wikh ha bomn swed befoer © modedl wave [MmRL,
SenaBL. bs sech i for aach polr (ny) These & 3 ot one 2 vk g
we 2 which i realntc m = owa way, dowt @ wiy heige Seld
Sha M B¢ avonded.

* There aboeld noe be 3 aex tramspors of Totey 23 S avaroo.

We 40 a3t wam the whole s2a. 2 an objsct, © maxch e Oe
While we centzrdy want locsl motion, = = $a waker lappeng

lasdssape.
agarst e those, the sea thould globally stay pet. 3 & formeseady dows
moot of O ome. There can B¢ 3 texukry oot men bevgoe, bul we

3

- £s 3 .

Y S — e —————— -

——y
- S - 4—— e — e ——————

S e —f- — L ——
| . !

Cnay ) e fmy

Figore 2
The sarface of e pea i nox 3 height feld

wil segiect Bvs efect,
« Wo do mat expext zay “plysical” avpeer from oo medc.

N Set we g0 not sk My Queston esome does o ok Like Se
dhng'. 50 2 model whick mght be withss %0 @ sceanograpber mghe
oum ot 33 Be good for Owr perposes. Dy e same sk, we wil el
froe 10 Mdjest coefichones 10 achecve fhe sooted offecs esea i wx xx o
quie wae 1f doteg 30 B # physical meaning. This = of counse exemely
Sad form whes belldng phyuce models

1. The Srriwton of (e heighn of sy cmes S o Palogh S iof TLaWeoSL
Appenda A) The Arrduton of swegiongis i ot 50 sy sapesesed

= SIGGRAPH '8

gver ¥y 2 mfereeca position. This caa B¢ e » dhe bapctary of @
pomcic of russer For matace, we can Bh 0F e spend 28 dme ©

Volinresnl)

Vrlingye 2ot

Volizgyatot)
The i wthod i Bsored i hyckodysarscs, and i Be snady of wanes,
ogecully sece Be development of SchsIc models S the aalysa of

;
|
|
?.
|

2 A gy o Be wnd of B e s B rymieis seed



Dallas, August 18-22

uml-ﬁ'ﬁxmm» The paareric aqeaions ww,

<
for 10 and 20
---&«.-m
-reomin) whar ooy,

The beight of @w msua.umuu-?-.umi

r-%ump-weuq-ﬂd-ddamhm

-:-;&-%. The phams & Swca o mewming 3 phase of D fur a0l
Figwe 4 shows e varses shipes obtared S w02 winch o sl 2
wre wave, for a0, o 1.0 which Is 3 cyvloid and o) 2. wiioh ey

10 s wtenecion In fxt, e leriteg scmomible vallas for o & L,
o

which mewn M%—-;-%.Nlﬂ&%.eﬂﬁ-wd
the wave, funcuion: &2 the JA3pe paramweer of G wany,

The Chned cocelir ol 6 N0t messly & comvelion docrpaon. ki cae be
dertvad fom de

wines (Kizafs,
W iy, aod is callied e Gorsex's o e
[Gers 3500, Razk 1B6Y] see sl [KieaB4]. 11 s seldom wad i coomes
poniry Ccomopptyy. bechsie B hird o ookt mictrutos foe w
bat & b sxipfacsry for oo pamposss Mo 0x thesr & 20 % B
txoparnt

S0 it s our sk madel TO inrodece O meded offaon and varks
torn, we wil marspela e paramcien of de otk egumions (modfy-

The prong veloguy (ihe spood o which O oreipy cared By de wive
m;mu-%.mm-moq-—qm
differertin) oqasion fx the fow of water cor be mephied © ¢ fncer,

bot 1l It 2
ferthes, and

Volume 20, Number 4, 1886

e ee————————————————————

‘;{ & x.r=10
Z ’
4 \____ ‘,_//

d Xern 13
Figare 4
Shupex of wanex 35 X7 varies,

ghet coe ard of B¢ wana) ts (X mml4)x

Wpoed 5 given. Is s Case, e rvorage L and T
rclaed by Be formuls e oquason (2, nd e Begeency 3t which dhe
AT (8 e WY HPEOTWn OUCHS & given by

3



+
Hi
Boa
r«lt

- SIGGRAPH 86

On Be duliow Sotoen 10 Be lefl he wiveleag® has deen halved.
Sece i gereral we 0 oot oven taow B(x), 3 exact wolstion it not wry
lhcly Furbermore, whes comidered n two Bmensions. e integral
oy B palh Rilowed by Be vave varkes acoeding © lu dncaice, So
jrocempetng dxa mecgral 5 oot practxal. Side we wanl o be abie W
honr svenal gaios of waves pasieg owr 3 peiat, rmardaing fe
coralzive dep@ (aformation &t cxch point for each Taie would be coally
w g Eeen move seriously, we wans 10 be ble 0 compeie poines
sy orfer 3 3 vy g, %0 we 0 ot ware 10 depend on e
ptme valae puacd by B¢ soghden
The solation & 0 have e onaing themselves accursiam and cary O
idormeaton 3 Say “pwecp’” e botors. Exch tran caries 2 geid (of 2
rewinton chesen © pak wp the rough fentares of Be Domons), and for
s poix of fux grd x ponison x e wmre

- I

T8 W T
IR U
gm \..I..I- "\\‘.:.

’! rl‘l: \'\‘\ : “.\-.‘.



Dallas. August 18-22

SR AT
0\ 007 ddi
NG i i
LU TR
O T S 0 A _
11§’

I'J..Au 'sz‘;f' \{\'ﬁ ?.‘f‘:“... .\ui ‘
Chbdl il . N ANE AR

¢ Ix definad a5 Dofre, Sira is ghven By Sisdesimge ©, whese ¥ @& Se
shpe of the bonom in the Gracton of the wane tavel. & 30d 5 »e

Se——0 W SeS M)

The set effect 1 4o futson $w ciecieg T (G 1 Ude segrens
wihen B0, 10 oneex chelr major sus woead e shoge of B Dosoen, and
O ergth of san. Mgere © owy 0w sfasxcs of

Fagure 10
Hoew w deped affeces S shape of the waves

Volume 20, Number 4, 1586

condizors for Dosakers are hird (o specify, Bt e CORsrses e 19 be
~‘l.h spend hus 1 be

- puncie 0 be goenier ther the phase rpeed, and

* B Curvinere of e rface a0 b Wgh

THiTH
'ht 5?!
T
i
il
T
it

il
i
Bh
it
Hit

EHT
il
1

: ;'Ji
b Q;
i
fiul
HH

f

%

|

i

i
i

"
|

§

!

¢

i

e

I3
¥

i

{
H
:
i
i
:
:
!

& Wave Trains sad her Progertion

We hawe dacrbed 3 model Sy tepuler, Wegcreuod wases. We have
v W idodade Se ramabibty and cndorecn chaaciesissc of the real
xa

Weove irwimr define growps of smlar waves ot perosit conyolied varia-
N BOM wihin paes vl detwocn aies. A wrve trale' & 3 scraagale
Bom o8 Be sufice of he wea contxniag wawes of the e Mk chars.
sxiaacs d of e owe phase onigin. Thao e beight, peniods and

3 The wode' wosme e compeaton of many esosntensl heouces.  Tomameaty,
Sy wm o o By vmge B0 and oF cen e competed oo Tecing ahie

A A e aa n e e nlaed s & ware pacier. The laner s 8 senveniond
e e gl el Gl ol e e

%



.m .mmm ummmm“-w
a Txauduuummuw.hmﬁ MW
__ mmmm*:mm i .mmwm m,mz m_mm #H!
14 .mm—um ; mm “mm M w “..mumw. .mmm.m m"““ m R
§2 mzm .ma : mmm d m H m~3~.“ mm
: fmzm :_§ mmmmm E g il & i _wx
- m m.:., L et i i
5 mm m“ i wmmma muw“wmm h_:_ _._w :mzrm. 4 m.mw.“wm% «mmmu“
: m., m, mm._m _ﬁm g ,_ _N% mm.: _mi w_: i
' m:r ﬂ _m““mmmm"m.mmu_ mrm ﬁ& :3_

it il il ;

m"M@H mm &w“wum&w i3 — : m:mmuam.u u- m“-“ m

o %3 : ihli 4 - S ST
_:m mmam * _n m..mm.“ .mmum __.mm. _r mlumﬁln|4 um

i »: x: wﬂm: ~ wm&w_; ... ”mm@._ m..m“m D T S Mw

“mm ; 3 % il i 1 mm“mmm_m%mm —ic i

HiH Mﬁmw ik ikt L T ———

Mmzmm it »w .ME i ﬁﬁ. mmi mﬁm H

e Hi: it ]

‘mmmmwu_“_mm:_ uwﬁ m m i m?mw. 1

B AHR ww: Heni

ngwmmmmr iz § b
- HIRTHH



Volume 20, Number 4, 1856

DaMas, August 18-22

_mwm_m Y

il
hm. ~ Mmm
i

i
e

RRTE mmmmwm
m“m m., mw__.

um_ _M.M. ¥ _~.
”_ m_,um. 1l
mh i um — :
mnm
mmm mmm nu
{r

wEEle m ”m»nw_

Figeew 13
Beah ¥ semset Notee B beething of waver 00 e shore,

ad how e cwen ke e hape of B 1hore.

i
m e “_

dl

if _._» :
_-_mmmm “Mnm~

iy it

_ u | “m i
il 3

u. m- md 1
B ._m..
§ snghen
un ~memmm~m
i mm_.:zn
m» mm
mmmummmm“

i

mW mm

mnMu.na
TR

i

il



- SIGGRAPH 86

Figere 1€
Wasts wih sprey =t foam

% Ackeowlefipements v Deparrnest of Compenr Schance 3t Saaford Usivenity, and the hoa-
Mad of o research v performed witis Al Fourmer viciad aad praity of PLXAR durieg miny phioes of s progect.  He also wishes %
Bl Reevon war srployed ¥y de Compuier Division of Lacsfilen Lins. Dark Adrenne, who ook Nm 1 e ocsas.

ned 501 Roowes winhes 0 mhnowlodge Rob Cok for s reses resdesing
Alds Foumier wanms 0 taowdndpe O Oamcial seppon of Casade's sifivars, Fhen Ouby for Selp wid dw svvionment mops, and Joa
Namoeal Sciorxe and Ungerweriag Researcd Coencil e hospicaliny of Laweur for dw closds and advre om colorason.

&2



Dallas, August 18-22
m

Volume 20, Numbar 4, 1986

M. Glowary
L wivekrgth aeky l
i beighe of wam wewe
[& e 2 s--’g
|* s of orti newo Heler '
I pored wroed 2
x wave vamds cAlarirers u-;—' :
| o ]
| WU spred il wond ‘l’-—'- ‘
|
L Phune sposd seioriovond c.-:‘
In deqet. e
| fo¥alte  PESI pOnitOn e
iyx m-l—l e
| aesder. of pravhy wewsacond vecwr
v poup wekity e e vecsr
v wind ywed Pt orvd erur
|t arne »ocond
: dope of dosam . n dewcion
| of were
e Peme mge 2t
| A wind Taouw radanimy . se0ond
| D caraiative oAar
| St efiest

1 Referescns

Bexd2 Sioel, F, "Sudy of Wave Popsgaion b Wam of
Geadually Varying Depd'" dn Geasiey Wawes, US. Natioral
Baress of Standards Cioelar 520, (1952), pp. ML

=} Blee, L F, "Somslscce of Werkied Sufacn” i
Froceadingr of SICORAFM T, dwo pabthahed  Comput
Cexpiucs, 12, 3, (Aag 197R), pp. TH4-2T2.

Cochid  Cock, R L, "Shade oem,” in Frocendings of SGCGRAVN
B4, abo pibladwed 3 Comper, Grapbicy, A, 3, (sly 1584),
P 223200

Conkis Cock, R L, “Actsioing by Sexhiosc Sarplisg”
xxepted 10 ppewr 0 Sransacvonr on Cegpéecs, [rereer
b L3

Crapit Cogpee, G D, Jwvpdicion w0 Wawr Wowr (Oiichesmr,
Womt Sessen, Bagland © 1954)

FelSef  Fepomn, R P, Leighon, R B ol Sevs, M, TAe
Foynmon Lectwre Notes on Physics, |Addaon-Weaalky, 1965).

GeniSl Cenbaer, F. L v, “Theone der Welka,” Abh 4. & Soan
Gax. 4 Wigr. Al repvinwd (s Aze, dar Py, 32, (1809),
pp 41240

Kiands Kirmman, Diar, Wad Waes (Prencics- Wall, 1965)

Kindd  Komwsas, Bk Wind Weeer (Dover, 198810 repminr o
preceding.

LAY Lalicnd, Pasl I, Waws dn the Ocean [Amaterdan, 1978)

LaoMeTd Lo Mahaus, Demzad, An Mwrodachon de Mpdrodnarscr and

Waser Wows (Now York, Sprisger-Verlsg, 1976)



Lang™

Meskia

Maa¥lib

NoR&s2

Rank18s)

Heevd)

Scbos)

RED

- SIGGRAPH '8

Losguet Higpims, M. S, “On Beoaieg Waves, ™ in Wawez an
Weter of Vansie Dap, Fooen, D O, o8 Ratkk, R, L,
fgﬂm-\wmm-mum” 123

Nis, N, “Vectorued Mexedersl Moded S Naund
Torveens. Weves ad Dl = the Sumet™ & ProceaSegs
of SIGCRAMY 51, dao patiahod s Compe:. Goaghicx, 15,3,
{Acg 310, pp. MIT-524

Max, N. "Carla's e appeared i3 bisee £5 of de
SIGGRAFN Video Review, (301

Mel, Orimg C, TAs Applied Dynsmncs of Oveon Seface
Wares (Now York, 1983 )

Nomoe, A, Rochwood, A P od Sholescsks, P T,
“Clavging: A Mehod of Artaliorg Testeod Sedacre by
Basdordh Lowstrg 10 Otyoct Space™ 13 Prococdings of
SICORAMN 82, sbo publuted s Corget. Grghcx, 24, %
Uy E2) pp. 18

Ogpsen, 1., "Generxioe of Poaculy Uging dhe Bum Pyramd ™
prevevend & e S Opekal Sockey of America Anedd
Neetrg. Washisgioe, DC, (Ooader 1345,

Peachy, D, “NModeling Waees ad Suef™, these Proveadegs.
Pafia. K, “Az lzuge Systhesscer.”’ 2 Procesdeygs o
SICGRArY &5, aao pattahed s Compa: Goghecs, 19, 3,
(Ny B5), pp. 257294

Razkdse, W. 2. W, "On e Baax Noom of Waver acw 8
Sefaces of Desp Waner,” PML Traes Roy Sec. A 15N
(1863), pp. 127138,

Reeser, W. T, “Peuck Syscon-A Techmgee for Modcleyg
s O of Facxy Otgects, ™ Tesraactions oo Cegpics, 2 2
(Apeil K3, pp 91-108

Schaxchus, B, “Torg cwed vave models ™
Craphics and Inage Pasoessing, 72, (1980) pp 457201
Shepard. D, A oGnrsiond spolaion fencion Sx
irregelicly spucod dain'’ i Froceedings 1968 ACN Nonsasl
Conlerence, (1964), pp. S17-504.

Ts'o, 7. Y, and Ranky, D, A, "Modding aad Resdesing
Waser: Waremacing surg Betraplines and Refacave =d
Refractrve Testam Maggang'', sabeniond for peblicasion.



