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...Animating the

Death Star Trench...
For Larry Cuba, the 
40 second anima- 
tion of the Death 
Star Trench in 
Star Wars was 
no small task 
— It to o k  
months of p r o -  
gramming and  
over tw elve  
hours of shoot-  
ing time — that 
plus the Univer- 
sity of Illinois and 
a language called 
GRASS. His job: to

simulate the pilot's 
\  mission with a 

point of view
shot from the 
Death Star ap-
proach to the 
flight down

the trench at 
its surface. The

problem: the 
trench had not

yet been created 
when the effect 
was needed.

The computer sche
matic of the Deathstar 
created by Larry Cuba 
hovers above its own 
image on the video 
display screen.



General D odonna stood before the 
s ta rp ilo ts  and navigators of the rebel 
fo rces—the spectre o f the dreaded 
Death Star, headquarters of the 
Empire, upperm ost in the ir m inds. 
They did not have much time. "The 
Im peria l Em pire ’s battle  station is 
approach ing  from  the fa r side of 
Yavin. It m ust be stopped once and 
fo r a ll,” was the G eneral’s comm and. 
“ Its defenses are designed around a 
d irect, large scale assault. A small, 
one man fig h te r should  be able to 
penetrate the ou te r defense.”

Luke and the others assembled in 
the long narrow  room  w atched the 
com pute r screen as it d isplayed a 
sim ulated view o f the one flaw  in the 
Death Star. The General gestured 
tow ards the diagram  of the m ission as 
he expla ined how the Em pire could 
be attacked.

“ Y ou ’re required to maneuver 
s tra igh t down th is  trench and skim 
the surface to  th is  po in t,” the General 
indicated. “ The target area is on ly  two 
m eters w ide. It’s a small thermal 
exhaust port. The shaft leads d irectly  
to  the reactor system. A precise h it 
w ill s tart a chain reaction tha t should 
destroy the station. . . . Man your 
ships and may the fo rce  be w ith  you .” 

The com pute r schem atic helping 
General D odonna explain the de
s truction  of the Death S tar to Luke 
Skywalker, Han Solo and the others 
o f S tar W ars’ rebel forces was actua l

ly a piece of film  being rear pro jected 
onto the rebels’ com puter screen. It is 
the on ly example o f d ig ita l com puter 
an im ation in the entire  S ta r W ars  film . 
On the screen fo r a bare fo rty  sec
onds, it is nonetheless the result o f 
m onths of work. It utilizes the best in

“ Man Your Ships 
And May The 

Force Be With You.”

com puter hardware techno logy—and 
makes use of a unique software sys
tem that enables the com puter to  be 
used not on ly fo r the creation o f art 
but as a new educational too l as well.

For Larry Cuba, assigned the task 
o f film ing  the sequence, the problem  
was a tough one. H is job  was to  s im u
late the p ilo t’s m ission w ith  a po in t of 
view shot from  the approach to  the 
Death S tar to  the flig h t down the 
trench at its surface. The schem atic 
was to  match the rea lity o f the trench 
itse lf in all its com p lex ity— but un fo r
tunate ly, the trench had not been 
created at the tim e the effect was 
needed fo r the film .

Basically, there are tw o ways an 
effect such as th is can be created in a 
film —the sequence on D odonna’s 
screen cou ld  have been op tica lly

Profile by NEESA SWEET

filled  in on the film  after the live action 
was shot—the classic “ blue screen” 
m ethod, w hereby the rebels’ com 
puter screen w ou ld  have been a solid 
blue to  a llow  later superim posing of 
the an im ation sequence; or, the 
sequence cou ld  be rear pro jected and 
film ed as a unit. Lucas wanted the 
second approach— perhaps to  keep a 
fee ling o f rea lity and con tinu ity . But, 
since m ost o f the special effects were 
com pleted after the live action shoo t
ing (a piece o f anim ation show ing the 
exhaust po rt and shaft o f the Death 
Star w hich ran righ t after La rry ’s 
scene, fo r exam ple, was com pleted a 
fu ll six m onths later), Larry had to 
proceed w ith  w hat he had.

W hat he had were exam ples o f each 
o f the six com ponent m odules o f the 
Death S tar trench, and, in some 
cases, photographs. B u t most im por
tant, he had the use o f an incred ib le  
com puter an im ation set up at the 
C irc le  G raphics H ab ita t o f the C hem 
istry D epartm ent at the U n ivers ity  of 
Illino is  in Chicago.

Larry Cuba is a 27 year old com 
pu te r film m aker from  Los Angeles, 
cu rren tly  a Research Associate of the 
A rt D epartm ent at the U n ivers ity  of 
Illino is . Born in A tlan ta  and a fo rm er 
St. Louis a rch itectu ra l student, Larry 
had decided to  be a com pute r film 
maker and had worked in Los Angeles 
(w ith  com pute r film  p ioneer John 
W hitney) as a program m er.
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Larry was no stranger to  the U of I— 
he’d been there before because o f the 
w ork go ing  on and partly  to  use the 
set-up, inc lud ing  a new com puter 
language called GRASS. GRASS was 
to play a m ajor ro le in the Star Wars 
sequence.

The G raph ics H abita t system at the 
C irc le  is a b lending of com pute r and 
te levis ion techno logy  tha t opens the 
doors o f com pute r creation to edu
cators, artists and anyone else, 
w hether they know com pu te r p ro 
gram m ing o r not. Instead o f having to 
program  in each com m and, a series 
o f analog instrum ents in the set-up a l
low  the opera tor to form  a d irect rela
tion  w ith  his actions and the image on 
the cathode ray screen. A t the U o f I, 
it ’s used by professors and others 
w ho w ant to  create un ique visual pre
sentations fo r the ir classes. The sys
tem provides a s im ple and re in fo rc 
ing way of creating images that can 
vary in length, w id th , and height, and 
be changed over tim e as well as in 
brigh tness or co lo r. It's a fun  system 
to  use— like a “ three d im ensional 
cha lkboa rd ” says Larry—and tha t en
courages its success.

A t the heart of the system is a 
V ector General 3DI cathode ray tube 
w ith  dials, ligh t pen and an e lectron ic 
tablet. Th is  device draws lines from  
po in ts  fed to  it from  the m in icom pute r 
to  w h ich  it is attached. The m in icom 
puter is a PDP 11/45 model w ith  a 
desk un it and inpu t keyboard. It per
fo rm s the actual com puta tions ne
cessary to make pictures.

The dials, ligh t pen and e lectron ic  
tab le t o f the V ector General a llow  the 
opera to r a d irec t re lation between his 
actions and w hat is seen on the 
screen. For example, a figu re  can be 
called up and m anipulated; or, an 
image can be traced on the tablet; an 
e lectron ic  im pulse w ill sense where 
the pen is at various periods o f time, 
and the coord ina tes o f those points 
w ill be p icked up and transferred as an 
image, w ith connecting  lines to  the 
screen via the m in icom puter.

A t the G raphics Habitat, the Vector 
General and the m in icom pute r are 
hooked up to  an “ Image Processor" 
and o ther video equipm ent, a llow ing 
the opera tor to  place alm ost any 
image desired on tape. In the case of 
L a rry ’s S tar Wars sequence, however, 
the u ltim ate ou tpu t had to be on film . 
There was the capab ility  of do ing th is 
d ire c tly  o ff the screen of the Vector 
General (a standard M itche ll 35 ani
m ation m oto r tied to the com puter, 
w ith  the screen and camera under a

shroud fo r extra ligh t pro tection  was 
u ltim a te ly  used) so the other com po
nents were not needed.

W hat was needed was GRASS. 
GRASS, of the G raphics Sym biosis 
System, is a com puter language de
veloped in 1973 by Thom as A. De- 
Fanti, then a graduate student at O hio 
State University, as his doctora l d is
sertation. Tom ’s purpose in itia lly  was 
to  provide a method fo r artists to ex
plore com pute r art w ithou t the need 
or the help o f a program m er. Today, 
Tom  is a Professor of In fo rm ation  En
g ineering at the C irc le  and GRASS is 
a centra l part o f the G raphics H abitat 
system. The basic idea of GRASS is to 
provide a system of easy to learn 
com m ands tha t can perform  a varie
ty o f tasks w ith a m inim um  o f repeti
tion. For exam ple on a dem onstra

tion  of the language, Larry was a b le  to 
call up a graphic representation o f the 
chem ical s tructure  of a starch m ole
cule (a hexagon), show  it on the 
screen, rotate it on various axes and 
even add another stored figure , a p ro
peller, and make it in to  an airplane 
type figure  fly ing  a path over the 
screen. The movem ents, locations, 
speed and angle o f movem ent, are 
contro lled by dials.

For Star Wars, Larry program m ed 
his effect in GRASS, w ith  a few 
necessary additions. On a previous 
v is it to  the U o f I , Larry had w ritten  the 
tablet program  tha t made possible the 
use of free hand draw ings on the 
tablet. As the tab le t transferred the list 
of points m aking up the shape or 
object to the com puter, the points 
w ould be stored, so tha t the ob ject
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cou ld  be recalled any tim e the opera
to r chose.

When the Star Wars w ork began, 
Larry had to rew rite his program  so 
that, instead o f ju s t p ick ing  up two 
d im ensional coord ina tes at every 
po in t, the program  w ould stop and 
w ait fo r a th ird , z, coord inate , or 
he ight to  be entered. In th is  way, a 
three d im ensional draw ing cou ld  be 
placed in to the com pute r to  be ma
n ipu la ted by GRASS.

Larry w orked basically from  a 
photograph o f mat pa in ting of the 
Death Star. He created a com puter 
p ic tu re  by com b in ing  a num ber of 
c irc les and arcs. The c irc les in 
particu lar, were fa irly  easy construc
tions, as the program  did include 
form ulas fo r the ir representation. The 
figu re  thus created cou ld  be rotated

and made larger o r sm aller by 
m anipu la tion of the dials.

“ To com plete the shot," said Larry, 
“ I had to continue the p ilo t’s view of 
the Death Star to include the fligh t 
down the trench to  the target at the 
end. The trench shown in the film  was 
made up o f hundreds of models. Six 
basic shapes were used to  form  an 
actual trench fo rty  feet long. At th is 
po in t I worked from  one each of the 
six basic m odules and the pho to 
graphs of the trench as it was being 
constructed ."

First, a com puter representation of 
each basic m odule was made. This 
process is called d ig itiz ing  because 
num bers are used to indicate line 
endpoints. A photograph of each 
model is placed on the data tablet. As 
the pen is pressed, the ob ject being

created appears on the screen and a 
cu rso r ind icates the cu rren t position 
o f the pen. The he ight of the point, or 
z coord inate , is entered separately by 
se lecting one o f the func tion  buttons. 
A no ther bu tton  specifies w hether o r 
no t a line is drawn between po in ts and 
the d isp lay reflects th is  choice. To 
m on ito r the cons truc tion  in three 
dim ensions, the V ector General dials 
cou ld  be used to rotate it and exam ine 
it from  all sides.

Once the six basic m odules were 
stored in the com puter, Larry w rote  a 
program  to com bine the modules into 
larger structures. H is com puter ver
sion of the trench was constructed  of 
u-shaped sections placed side by 
side. "T o  make one o f these sections,
I recalled a d ig itized  m odule and 
positioned it using the d ia ls,” he 
explains. “ Then, I added a second 
m odule and continued in th is  way 
until the “ U ” was form ed. Th is com 
pleted figu re  cou ld  now be moved as 
a unit. To  com plete  the trench, over 
f ifty  U-shaped sections were con
structed in th is  m anner and stored.” 

Once Larry had the com ponents, 
each image tha t was to be part of the 
fin ished film  had to  be shot. It took 
about tw o m inutes fo r each fram e to 
be constructed—each shape was 
shown by the com pute r in perspec
tive and com bined w ith  fo u r others to 
form  a s ingle fram e o f the film . A fte r 
the “ cons truc tion ” was com pleted fo r 
each frame, the program  cued the 
camera, and the exposure was made. 
Two thousand exposures later, Larry 
had the fin ished film . Two m inutes of 
tim e lapse photography com ing from  
over twelve hours of "real tim e." Two 
m inutes from  w h ich  the fo rty  seconds 
appearing on General D odonna ’s 
screen was selected.

Larry firs t became involved w ith 
S tar Wars a year ago January. Lucas 
was looking  fo r com puter anim ation. 
Larry showed a film  of his called “ First 
Fig,” subm itted a bid and go t the job. 
He'd ta lked to  Lucas before the 
d irec to r left fo r England, and he was 
spending tim e in Los Angeles co llec
ting  material and w hat he could get of 
the models.

Then he came to  C h icago where he 
had come pe riod ica lly  to  w ork w ith 
T om ’s system. He began to w ork w ith 
tw o program m ers, T.J. O ’Donnell, 
and Tom Chom ica, and a pho tog
rapher to photograph the models—all 
students at the U niversity of Illino is. It 
was an exacting task— every model 
had to  be care fu lly  measured, w ith the 
heights w ritten  dow n at the righ t
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points, so tha t when a po in t was en
tered in to  the com puter, Larry w ould 
know  w hich he ight to enter w ith  the 
o the r coordinates.

Then there was the fact that the 
tim e he th ough t he had to com plete 
the p ro ject was suddenly, and typ ica l
ly, cu t short. A t firs t, the stud io  had 
to ld  Larry tha t they needed the film  
June 1— b u t w h e n  th e  s tu d io  in  L A  got 
the shooting  schedule from  England, 
there was the scene w ith  General 
D odonna planned fo r shoo ting  in 
England on May 6. They called Larry 
and to ld  him  o f the m isunderstan
d ing. The scene was go ing to be shot 
in tw o weeks. And not on ly  tha t—they 
needed the film  tw o weeks before the 
shooting  to make reg istra tion prints. 
To keep to  the schedule the way it was 
the film  w ould have to be shipped that 
day.

The film  at tha t point, o f course, 
w asn’t ready. Larry had little  choice 
but to  suggest do ing the scene 
o p tica lly— but they still wanted rear 
p ro jection . So the Los Angeles stud io  
called England—and at the last 
m inute the shooting  schedule was 
rearranged to  a llow  them  to  film  the 
scene the  very last day the crew  had 
“ com m and" o f the large sound stage 
con ta in ing  the rebel base. (The Star 
Wars crew  had been using every 
available large sound stage in 
England and th is  was the biggest). It 
gave Larry a few more weeks — the 
film  had to  be mailed ou t on May 6.

Tom  DeFanti, observing the s itua
tion , said that if all was done accor
ding to schedule, it w ould  be a 
“ m iracle .”

As May 6 approached, the s ituation 
became quite  tense. And then, the 
hardware system itself kept breaking 
down. On tria l a fter tria l, Larry and his 
people tried everything. They re
moved the disk, cleaned it, took it 
apart— and 30 m inutes later: crash. 
Som ething kept happening that 
w ou ld  not let the program  com plete 
its run.

Larry had been w ork ing  20 hour 
days and sleeping in the lab. It was the 
Saturday n ight before the Monday 
tha t the film  was due to be shipped 
out. Larry had already reached the 
decis ion tha t he was going to call Los 
Angeles on M onday and te ll them that 
he was having equipm ent problems. 
They w ould  have to go to an optical

Computer schematic of the Deathstar 
trench created by Larry Cuba. Taken from 
precise measurements of the trench 
models, 40 seconds of this film  involved 
over 12 hours of stop motion photography, 
triggered by the computer program.

effect—there was no longer any 
choice.

It was m idn igh t and Larry though t 
he w ould  take a fina l nap in the lab. He 
thankfu lly  turned the air cond itione r 
down. The com puter needs a con
stantly cool environm ent to func tion  
and fo r weeks Larry had been freez
ing. Th is nap at least was go ing to be 
com fortable.

A bou t 3 in the m orn ing Larry woke 
up — partly  ou t of hab it as his 
schedule had become one of sleeping 
three hours a n ight. He decided to  try  
to run the program  one more time.

It w orked perfectly. It seemed the 
com puter had some c ircu it tha t had 
been too-sensitive. It on ly  worked 
when the a i r  cond ition ing  was turned 
down fo r a time. The film ing  ran all the 
next day and was able to be shipped 
ou t on Monday, ju s t in tim e fo r the 
shooting.

From then on, the effect was in 
England, and, as Larry found out 
later, th ings did not run sm ooth ly  
there either. As A n thony Daniels, who 
played C3P0, to ld  him later, it was 
qu ite  a pro ject to coord ina te  the 
anim ation w ith the live action. The 
p ilo ts w ould be ta lk ing, they w ould  
turn  around, and the wrong segment 
of action w ould  be on the screen. It 
took qu ite  a w hile  fo r the w hole scene 
to com e together. But come together 
it did. The brie fing was successful 
and the Death Star was u ltim a te ly  
destroyed.

And what of the close call w ith  the 
air cond itione r at the last m om ent? 
Was the fo rce  w ith him? “ I was pretty 
lucky," he says. ■

Larry Cuba at the controls of the Vector General, while the embodiment of the opposing powers of the force seem to prepare for the final confrontation.


