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Drop your weapons. A combat
brigade bursts from a Stryker in
the  AA on l ine  game,

Researchitg
Americs,'s Army
M A R G A R E T  D A V I S ,  R U S S E L L  S H I L L I N G ,  A L E X  M A Y B E R R Y

P H I L L I P  B O S S A N T ,  J E S S E  M C C R E E ,  S C O T T  D O S S E T T ,

C H R I S T I A N  B U H L ,  C H R I S T O P H E R  C H A N G ,  E V A N  C H A M P L I N ,

T R A V I S  W I G L E S W O R T H  A N D  M I C H A E L  Z Y D A

During the Vietnam war, the U.S. military suffered a loss of prestige among youth
from which they could never quite recover. A generation that had grown up admir-
ing WWII heroes had begun to see the armed services as, at best, an embarrass-

ment,  and at  worst ,  the enemy. Al though recrui ters t r ied on a number of  appeals

over the last thirty years "Be nll You Can Be," 
"cet 

an Edge on Life," 'An 
Army of

One,"  etc.) ,  these campaigns fa i led to resonate wi th their  audience because they

no longer spoke the language of the young. Until recently, enlistment fell short of

annual  goals.

The horrors of  the 9, /11 at tack ra ised nat ional  consciousness that  there

real ly  are bad guys and they real ly  are out  to get  us.  The l iberat ion of  l raq,  wi th

i ts  k ick-ass technology and compassionate commandos,  d id much to pr ick

cur iosi ty  about the work and ethos of  nat ional  defense.  The v ideogame

Amertca's Army (AA) was constructed to field such curiosity. While work on the

game began wel l  before 9/11,  i ts  t iming as a mediator  of  Army cul ture to game-

playing teens has been ideal .  The integr i ty  d isplayed by American sold iers in the

deserts and c i t ies of  I raq is  expl icated in the game (and indeed is centra l  to the

plot) ,  and the dangerous missions and cool  gear so beloved of  young men are

represented wi th author i ty  and gusto.  With AA, the Army again speaks to teens

in their  nat ive tongue.

The project seemed unlikely. That the Army would issue a videogame

offer ing f ree,  networked,  no-cookies play onl ine for  a l l  comers was dubious;  but  i f

so,  one could only expect- face i t -a stodgy misf i re,  outdated months,  i f  not

years, before release. So when AA debuted as a world-class contender at E3

ZOO2-sharp,  immersive,  informat ive,  exci t ing- i t  was dissonance inducing.

Amertca's Army's was a surprise attack worthy of any mission in the game.

As a product  of  the behemoth that  brought you thousand-dol lar  to i let

seats, it might be supposed that AA was researched exhaustively in conception

and choked with money and personnel in gestation, and struggles today against

zealous over-protect ionism. Not so.  The idea came to a West Point  instructoq

Colonel Casey Wardynski, at a cocktail party: why not build a video game to help
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r ec ru i tmcn t?  K ids  don ' t  know  beans  abou t  t he  A rmy  anymore ;  why  no t  educa te

them in a way they' l l  enjoy,  a l lowing those who might  be i r - r terested to ident i fy

t l ' remselves?

At the Naval  Postgraduate School  in Monterey,  Cal i fornia,  a computer sc i

en t i s t  w l s  t h i nk i ng  t he  same  th i ng .  P ro fesso r  M j chae l  Zyda  ( zyda@moves jns t i -

t u t e .o rg )  had  been  up  t o  h i s  e l bows  i n  d i g i t a l  g raph i cs  f o r  a  coup le  o f  decades ,

knew  eve ryone  i n  t he  m i l r t a r y ,  r ndus t r y  and  academra .  He  had  o rgan i zed  t he

MOVES Ins t i t u t e  f o r  mode l i ng ,  v i r t ua l  env i r onn ten t s  and  s i r nu la t i on  i n  r esponse  t o

a  Na t i ona l  Resea rch  Counc i l  ca l l  t o  a rms  and  was  av j d  f o r  wo r t hy  p ro j ec t s .  An  NPS

g *  . d u . r e  . o r - .  t " d  r h - m .  -  L \ \ o  d g r  o o  .  c o . .  d  . r  d  l - o . r  d )  b ^  d  r e ,  a r d  h - v

found f r , rnding.

Was  r t  ha rd  t o  conv ince  t he  b rass?  No t  r ea l l y .  No rwas  much  demograph i c

resea rch  requ i r ed .  Eve ryone  knows  young  men  ages  18  t o  24  p l ay  v i deogames  and

that  they have to learn a lot  in order to p lay them successFul ly .  Use of  t f re mi l i tary

as  a  ga rn rng  p rem ise  was  t r i ed  and  t r ue ,  hav rng  been  exp lo red  by  i ndus t r y  f o r

years.  No need to re invent  the n 'heel ,  but  oniy to h i re master  n 'heelwr ights.

The  A rmy  d i d  have  a  r equ i r emcn t :  t ha t  t he  game  be  p l ayed  abso lu teLy

- - . i g l - r  o  o ' t  o r  . : r  r ' o r - . - r r d f , o r o  t h o - - r  " p e  a l i r - - 3 a r d i n g o r h . .

o  i o '  o f  .  o r d  r  ,  I  r p  o l  , , . o r  i e x p -  ,  o r  - . 3  r . l  s v r e  r d i r  g  o . .  ^ u r . r "  d e p i c

t i on  o f  h i e ra r chy ,  m i ss i ons ,  weapons , . ' qu rpmer t t ,  un i l ' o rms ,  se t t i l ' t g s ,  d i sc i p l i ne ,

t ac t i c s ,  p rocedu re - i n  s l - r o r t ,  t h i s  l vas  t o  be  a  game . r  p l a toon  se rgean t  cou ld  p l ay

v,r i thout  lv incrng.

Th i s  squa re  shoo t i ng  obv ra ted  t he  usua l  ma rke t i ng  f l u r r i es .

Fo r  one  t h i ng ,  t he  goa l  was  modes t :  no t  pe rsuas ion ,  bu t  educa t i on ;

r 1 ( B  - 1 n o d t  r  h a , (  o p j ' t  ,  o o  , . . o  i .  o  o r ,  h o d n . r . l ,  1 6

be  p l ayed .  Second ,  AA  was  se l f - de f i n i ng  t ha t  i s ,  i f  a  game  we re  t o

g i ve  t he  p l aye r  t he  e rpe r i e  nce  o f  pe r f o rm ing  an  i n f an t r yman ' s  j ob ,

i t  wou ld  be  a  f i r s t  pe r son  shoo te r  w i t h  t eam p lay  based  on  rea l

m i ss i ons  ( t hemse l ves  i nhe ren t l y  c i r ama t i c  and  eas r l y  adap tab le ) ,  i n

wh i ch  t he  p r ima ry  des ign  cons t ra i n t s  a re  t r a i n i ng  p re requ i s i t es ,

t he  A rmy ' s  code  o f  conduc t  ( i nc l ud ing  conseqL lences  f o r  i n f r ac

t i n n )  : n r 1  :  t c e n  r : i i n o

A l l  pa r t i es  unde rs tood  t ha t  se t t i ng  t he  r l gh t  t one  was  key  t o  avo id i ng  pub -

I i c - r e l a t i ons  d r sas te r .  The  A rmy  cou ld  no t  be  pe rce i ved  as  ce leb ra t i ng  t r i gge r

happy  Rambos ,  no r ,  by  downp lay i ng  l e t ha l  f o r ce ,  be  gu i i t y  o fdece i t  and  hypoc r i s y ;

mus t  no t  pande r  t o  t he  t es tos te rone  o f  t he  demograph l c ,  ye t  mus t  keep  t eens

engaged ;  mus t  avo id  cha rges  o f  j i ngo i sm ,  mesmer i sm ,  cyn i c i sm ,  c l i ch6 ,  exp lo i t a -

t i on  o f  vu l ne rab le  you th ,  r nc i t emen t  t o  v i o l ence ,  o r  a  hund red  o the r  i nco r rec t -

nesses .  I n  l i gh t  o f  t l r ese  cons t ra i n t s ,  t he  A r r - r - r y ,  hav ing  s ta ted  t he i r  ob jec t i ves ,  had

to  i nves t  a  g rea t  dea l  o f  t r us t  i n  t he  > r r r cen t y  and  comprehens ion  o f  t he  rag tag

c rew  bu i l d i ng  AA .  O r - re  pos tmode rn  excess  and  t he  game  was  up .
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D r o p  y o u r  w e a p o n s .  A  c o m b a t
br igade burs ts  f rom a  St ryker  in
t h e  A A  o n l i n e  g a m e .
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The technical front was assigned to Zyda, and a team was scouted. Here

AA hit on very good fortune. AIex Mayberry, tapped for creative director (and sub-

sequently executive producer), was the disaffected veteran of eight years in the

industry. He knew how games were built and wanted to build them better;

towards that end he handpicked a team as much for collaborative attitude as

competency (see the roster  at  www.movesinst i tute.orgl team).  fhe Army suppl ied

Lt. Colonel George Juntiff as design consultant, an onsite proofreader for both

particulars and look and feel, and made soldiers available for interview. The

MOVES Institute contributed a raft of master's and doctoral students (all of them

mil i tary of f icers) ,  whose emergent research,  inc luding streaml ined graphics algo-

r i thms and analysis of  the psychological  dynamics of  immersion,  was piped into

rne game.

Work began as Wardynski and the designers roughed out
the contents of the levels. The activities agreed upon were at once
authentic, technically feasible and fun-or made fun. Take the
radio-tower mission: yes, rangers would disable the tower in real
life, but they might do that by blowing it up-which would be over
too quickly in a game. Instead AA requires the player to find friend-
Iies, take down terrorists, and safeguard foreign-aid workers till
the communications people can effect a takeover.
Missions the gamers thought exciting but the Army judged irregu-
Iar were rejected, and elements the Army wanted but the team
couldn't build to their own satisfaction were shelved for later. For
example, while a parachute jump is in the game, a beach landing is
not, because recreating water's splash and flow is extremely hard-
ware-intensive. Similarly, ropes used dynamically in knotting and
casting are currently more trouble than they're worth. But AA is
continually under improvement and expansion. As the game engine
evolves and consumer equipment improves, i t  wi l l  be possible to
animate the Strykers and other vehicles that players can presently
climb into and sight and shoot from; for now, they would move too
slowly, Iook too crude, and require too vast a background.

The tr iumph of AA is that i t  manages to grip an action-ori-
ented audience while insisting on a formal, educative structure. As every general
started with boot camp, so also in AA you earn access to online play by paying your
dues in basic training (thus experiencing the Army's merit-based promotion) and
qualify for good stuff Iike marksman, airborne and medic through advanced class-
es. Basic teaches you to think Army-style (forget shooting your drill instructor)
and provides a handy space for learning how to maneuver before joining online
play. The very pace of play, which is deliberate compared with other shooters,
reminds the player that the Army proper is not a game.

21

Top: Special forces soldier on
CSAR (combat search and
rescue) mission.
Bot tom:  Med ic  t ra in ing-a l l  p lay

and no work makes Jack a
bad soldier.

Rifle-range production pro-
gresses from photograph to
screen.
Top: Not iust any rif le range: th€
prepared fighting position for
fir ing-point nine on red-range
one at Ft. Benning, Georgia.
Middle: The same view recon-
structed in the game editor. The
firing position is modeled with
foxhole cover removed.
Bottom: The model imoorted
into the editor and skinned. The
white arrowheads are movie
projector icons, used to cast
shadows for trees. They are
invisible du.ing play,
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Ri f  le - range produc t ion  pro-
gresses  f rom photograph to
SCreen.
Top:  Not  jus t  any  r i f le  range:  the
prepared f igh t ing  pos i t ion  fo r
f i r i n g - p o i n t  n i n e  o n  r e d - r a n g e
one a t  F t .  Benn inq ,  Georg ia .
N4 idd le :  The same v iew recon-
s t ruc ted  in  the  game ed i to r  The
f i r ing  pos i t ion  is  mode led  w i th
foxho le  cover  removed.
Bot tom:  The mode l  impor ted
in to  the  ed i to r  and sk inned.  The
whi te  a r rowheads are  mov ie
pro jec to r  i cons ,  used to  cas t
shadows fo r  t rees .  They  are
inv is ib le  dur ing  p lay .

T n  e n n r r c r r  A r m r r  e n r e  r r a l r c .  i t l n r r a l t r r  r J  r t r r  r e < n c r l  I T I -  -  - . ' i -
, ,  

J  . - '  . ,  J q i l t q > >  5 q t  v l L c ,

h o n n r  i n t e o r i t \ /  / n d  n e r s o n A l  e  n r r r a o e )  A A  r e r r r , r d s  c ^ l ' l : - . 1 .  ^ - h -  '' y  u c r r a v -

i o r  a rd  pep3 l i Tes  ro t t e r  eggs .  I h . s  wo -ks  ou t  i r  p racL ' ca l  way5 .  I n

bas i c  L ra i r i ng ,  Fo r  examp le ,  yoJ  can  op t  r o  beco -e  a  combar  r i f e -

s a r r e r  T ) o . n o  s o  r e [ T c c l s  d r r f  r r  a n d  q e l f T e . r  c e r v i r c  c o  r r n r  o e t  n n i n r -" " '  " "  b

a n d  e x n : n , J e d  n n n o r l  r  r n i t i c c  f o r  o o i n o  t  h r o r  r o h  t  r - i n i n o  o r  r r  n n  n r i -* ' ' \ ] , ' r 1 : ' ' " . " f f " ' " ' b " . ' . b . . ' . " * L ' '

s ion .  you r  buddy  co l l apses  i n ' r on r  o f  you .  You  can  a I r end  h ' - n ,  w l - i ch

ea rns  po in l s  ' o r  l oya  Ly  a rd  hono r ,  o r  keep  runn ing ,  wh i ch  sc rubs

p o ' n t s .  l ' v o u  d o  s t o p .  v o u  b e c o m e  a  L d r g e l  y o u - s e ' .  w h i c h  r a k e s

a a t t r A a e  r n d  i f  v o  r ' r c  h i r  r r n r r r  h e :  t h  r r  
' l l  

c r  r l r e r  c n  r r n r r  n e e d  f  h c. .  ' -  J

' - :  -  : - c ^ - *  -  _ r i i o n s  r a r . t h  c o r r n d  i r r d o m e n '  f l r i r ^  ' , r  r -l l r r - B l  L L y  L U  r i l u  r  y u u r  d _ , .  . .  \ .  u w t . t b  y J J

d u t y  o n d  s a v i n g  b o r h  y o u r  I i v e s  w i n s  t n e  m o s l  p o i r r s .  l u s r  
' i k e  

r n

combat.

Fo r  t he  f i r s t  r e l ease  ( Ju l y  2OOZ) ,1O  i eve l s  we re  ag reed  on

a n d  a  s h o p p i n g  l i s t  d r a w n .  u v e -  L h e  t w o  v e a r s  b e g ' r n i n g  i n  V a y

2 O O O  l h c  r e a m  r i i r i r e d  n i n e t e e n  A r m r ,  n n s r c  i n e  l r r d i n o  f - r  R e n n i n oI  I  L i  i i i v  
T v J

/ f o r  r  h c  r i f l e  r r n o e )  F f  I  F \ ^ / i c  A r r e a n n n < )  - n d  I  r  P n l k  ' r r e h i r l e q  : n d

h n r r s e  c l e . r ' n o  n n c r : r ' n n c )  R e - i d c c  n h n r o o r a n h i n o  m n d e l i n o  : n dr ' "  " b

f p y l r r r c  r e f e r e n t r  q h o o r i n o  m n t i n n - e a n t r r r c  v i d e n  [ n r  : n i m : r i n n r

a n d  r e . o r d ' r g  L f  o u s a r d s  o f  " o u n d  e f f - c ' . .  r h e  t e a m  j u m p e d ' - o m

towers .  subm i t t ed  f o  dog  a t t ac l , . ,  even  rode  a  B lac l ' haw l ,  he l ' Lop ie r
-  F - L : - ^  * L  r ' - e \ r  o r k s  a s  l i v -  s h e , l s  b a r r a e e d  L n e  L e r r a i nv v d L L ' r " r 5  t l n . .  . . .

be low .  These  f i r s t  pe r son  encoun te r s  gave  t he  t eam an  en thus iasm

and surefootedness that  mere stock footage and cold data could

not  provlde.

Back  home ,  t he  a r t i s t s  so r t ed  t h rough  s t i l l s  and  b  r o1 l ,  pos t -

i r p  r h -  J i f , F  pq I  - o  t l ^ -  r e r  r ' , n -1 ,  l . r  n - r ' r  . e l  h ' ,  l ^ -  - ode le r s  and

Ieve i  des igne rs .  V i r t ua l  se t s ,  cons i s t i ng  bo th  o f  A rmy  pos t  r ep ro -

d u c t i o n s  a n d  f a b r i c a t e d  h a r l e r s  a r d  l a r d s c a p e 5  r o B e r h e r  \  i r h

hund reds  o f  common  and  m i l i t a r y  asse t s  we re  bu i ] t  t o  t r ans la te

r c a l i t r r  i n i n  o : m i n o  l e r r e l <

C h a r a c r e r  m o d e l i n g  b e g a n  w i t h  t h e  a , s u m p t . o n  r h a L  r h F

n lave r  w i l l  a lwavs  see  h imse l f  and  h i s  t eam as  Amer i can  so ld i e r s

r r d  h ' s  n n n n n e r t q  4 c  r p - r n T . S l S .  H e  c a n  c h o o s e  J r o m  l h - e e  c l , i n  - n r  e c  { w ' t l ^  v a p  , e l v

c o r c o m i r a n t  f a c i a l  f e a t u r e s ) .  b u l  o r h e r w i s e  h .  s  a  v o r r n o  m ' d " i z e d  m a r .  r s  i s  h i s

p e r e ' i c  a n d  r r n d o n l v - c o * n ' c ' i o n e d  F r - m V  A s  r n l e .  f o r  W o m e n  a r e  a d d e d  t o  L h e

a a m p  q o  , l s o  r f i i l l  f e m a l e  a r i : l : r s  P l a r r e r s  d i s t i n o r r i s h  e a e h  o l h e r  h r r  d r e s s  o - : r
b e , , , v '  

J v  " J .  "  "  - '

: n d  r r , e : n o n s  l h e  A m e r i c : n <  i n  r c o r r l e l i o n  r r n i [ n r m .  . - ]  l - - l - . i -  L '
I  u l \ 5 d l n 5 t  d l t u  l l c i l i l r L : .  ,  |  -

t e r r o r i s t s  i n  b l a c k .  d r a b .  o r  t i g e r . t r i p e ,  w i L I -  p e r h a p s  b a n d a n n a s  o r  c a p s .  B o r h

c i d c c  u , e a r  r h e  n a r : n h e r n : l i a  a n n r n n r i a t e  r n  r h o i r  - - J  -  - l - - +  - , lweapons  ano  comDa t  r o tes  -

J - + - i l  - A  +  i -  I ^ - +  n l a r , e r c  h r r t  u r h i e  h  : d d q  d e n r h  f n r  r h c  n h . e r r r a n r" ' a r r y  P , o y L ,  u \ r l "  v
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Extensive,  cont inual ly  updated weaponry is  an AA dist inct ion.  Modeled

from high-res or thographic shots wi th as much ref inement as a 2,OOo-polygon

budget permits,  weapons are employed logical ly  and strategical ly ;  a grenadier

who t r ied to conduct  h imsel f  l ike a sniper would suf fer  decreased combat ef fec-

t iveness,  as would a sniper shoot ing on the run.  To ensure equal  advantage, much

invest igat ion went into matching up r ival  weapons.  Where the Americans employ

M-16 assaul t  r i f les,  for  example,  the enemy carr ies AK-47s,  the nearest  real-wor ld

equivalent ,  wi th the AK-47's h igher cal iber and f i r ing rate duly ref lected.  you can

capture and f i re enemy weapons,  which resul ts in twisty v isuals:  i f  you drop your

M-16, the other s ide sees you drop an AK-47,  and i f they pick up your weapon, they

see it as an AK-47 and you see it as an M-i6 that fires like an AK-42. This isn't a

bug, but  a conundrum proceeding f rom the premise that  though you've captured

l:,.:,:,,:r:1r;itt:::tii:11iltllr:iii:ti ' l l i1:i:i,i:,t, . weapon with a faster firing rate, all your weapons will Iook
^  ' _ ^ - ; ^ ^ ^  + ^  , ,Amerrcan Io you.

::' ',t::l:]:::tt.r For animations, soldiers were rigged with motion-capture

sensors and f i lmed enact ing common operat ions.  procedures such

as erect ing a bipod or  pul l ing and throwing grenades were per-

, . , , , . , t . : , , , . . , , . . .  , .  formed str ic t ly  according to doctr ine.  The resul t ing sequences are

truly tutorial-in fact, they've been used as such at West Point.

Where absolute adherence to real i ty  would bog down the game

(e.g. ,  i f  running or  jam-clear ing were depicted at  t rue speed),  ani-

mators relied on cropping and streamlining to reconcile veracity

with the need to sustain excitement, stepping frame-by-frame

through mot ion-capture v ideo to ident i fy  key postures and weed

out intermediate movement,  a l lowing the eye to jump as wi th a

flipbook. Artificial Iimitations on avatar range of motion were

somet imes imposed to keep act ions onscreen. In a re loading ani-

mation, for instance, the weapon is held at chest level (rather than

dropping to midsection) and the hands stay clear of the player's

v iew. In such cases,  the i l lus ion of  f ree and f lu id sweep depends on

conf inement and restra in l .

Augment ing his MOVES research in audi tory psychophysics

with extensive consultation with entertainment's top audio design-

ers and engineers,  AA sound designer (and Navy l ieutenant com-

mander)  Russel l  Shi l l ing engineered the complex,  mul t i layered sound that  sup-

ports the game's immersive punch.

To determine the importance of  audio in evoking emot ion wi th in

videogames and s imulat ions,  Shi l l ing 's graduate students conducted research in

three areas, with measures relying on objective rather than subject observations

of performance enhancement. First, to ascertain the direct role of sound in creat-

ing presence and emot ion,  physio logical  responses (heart  rate,  respirat ion,  e lec-

t rodermal response, etc.)  were measured fscorgie and Sanders 2OOZ].  Audi tory

273

Top:  Ed i t ing  the  da ta  in  the
motion-caDture editor.
Bot tom:  A l l  d ressed uD and
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Top: The range as seen in the
game.  Note  tha t  in  the  prev ious

screenshots the red targets
were  ly ing  beh ind  b lack
mounds.  The scr ip t  pops  them
up a t  the  appropr ia te  t ime.
Bot tom:  Raw mot ion-capture
v ideo o f  a  so ld ie r  s ta lk ing  w i th
an M-16.
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task analyses determined what sounds were requis i te in the v ideogame for  a real-
i s r i c  expe r i ence  t o  occu r  fG reenwa ld  2oo2 ] .  F i na l l y .  i r  was  shown  t ha t  by  he igh t -
ening emot ional  aspects of  game play,  performance on memory tasks is  enhanced

lulate 2oo2].  To determine both the ro le audio plays in evoking emot ion wi th in
videogames and the re lat ionship of  emot ional  arousal  to memory
and Iearning,  Shi l l ing 's master 's  students measured adrenal ine Iev-
els and temperature response dur ing gameplay wi th and wi thout
sound, and studied house-clear ing experts as they conducted v i r tu-
al  c lear ings in AA, not ing their  evaluat ions of  the game's audi tory
cues as compared to to those in real-wor ld execut ion of  the task
and determining which sounds and ut ternances were key.

Professional  techniques for  sound mix ing and enhance-
ment were brought to bear,  wi th sound ef fects,  weapons fo ley,  and
ambient  sounds custom recorded or obtained f rom professional

l ibrar ies.  Weapons animat ions,  for  example,  are accompanied by
detai led and accurate audio representat ions enhanced for  v isceral
impact  and perceived real ism. Footsteps,  bul let  impacts,  part ic le
ef fects,  grenades and shel l  casings are accorded texture-speci f ic
impact  noises and room acoust ics are represented using Creat ive
Lab's EAX 3.O technology.

In a typical  AA f i ref ight ,  bul lets whiz and crack by the play-
er 's  ear,  s lam into the wal l  behind,  and t ink le concrete and glass
fragments at  h is feet .  The player hears his shel l  casings thunk of f
the wooden door- f rame behind him and ping the concrete f loor.
Meanwhi le,  to the c lat ter  of  a nearby re load,  the enemy creaks
across a steel  catwalk overhead. The player hears a f lash-banq

grenade scud of f  the f loor behind him just  before being incapaci tated by the roar
and r ing of  t inni tus in h is ears.  This scrupulous audio won the game prest igrous
Dolby Digi ta l  5.1 Surround cert i f icat ion and approbat ion f rom industry reviewers.

In the realm of  programming, real ism was pursued through careful  at ten-
t ion to game physics.  When shoot ing,  for  example,  the weapon sways s l ight ly  wi th
the avatar 's  breathing,  recoi ls  on discharge,  and occasional ly  jams. Bul lets pene-
trate or  r icochet depending on the makeup of  the target  (e.g. ,  wood, adobe, d i r t ,
g lass or  steel) ,  d istance f rom target ,  and the weapon's cal iber,  type and f i r ing
veloci ty .  The target 's  composi t ion also determines depth of  penetrat ion and dis-
tance and angle of  ref lect ion.  For naturai ism, the spray pat terns produced by mul-
t ip le shots are randomized wi th in a logical  ambit  so as to spread bel ievably.

Rea l i s t i c  phys i cs  i nev i t ab l y  i n f l uence  p l aye rs ,  dec i s i on -mak ing .  Fo r
instance,  because r icochets tend to t ravel  a long vert ical  sur faces,  p layers learn to
resist  hugging wal ls  i f  they want to stay heal thy and combat-ef fect ive,  and they
don' t  detonate a bl inding,  deafening f lashbang at  c lose range i f  they value seer.g
and hear ing.  whi le i t 's  faster  and more fun to charge around shoot ing f rom the

Top:  Ed i t ing  the  da ta  in  the
mot ion-capture  ed i to r .
Bot tom:  A l l  d ressed up  and
somewhere  to  go :  sk inned,
equ ipped,  and an imated on l ine .
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hip,  AA gives big points for  zooming in and aiming through the s ights and rewards

shoo t i ng  f r om s tab le  pos tu res  such  as  c rouched  and  p rone .  As  on  t he  ba t t l e f i e l d ,
f r i end l y  f i r e  i s  an  i nev i t ab le  r ea l i t y .  and  you  can ' t  escape  i t s  pena l t i es .

Morta l  f lesh can expire quickly in AA. I f  you're shot ,  SOok of  your heal th is
at  r isk:  25Yo up f ront  p lus another 2So/"  that  wi l l  drain away wi thout  medical  help.
I f  you are patched up,  your combat ef fect iveness r ises,  because presumably you

can st i l l  shoot .

Where real i ty  is  compromised,  i t 's  general ly  where I i teralness would give
poo r  r e tu rns  nex t  r o  t he  eng inee r i ng  and  by re -g r i nd ing  i nvo l ved .  Fo r  examp le ,
cfra iohf  \ /F.r^rq c, ,hcf i fute for  accurate bal l is t ics in the case of  fast- f i r rns- _  - ' o " -

weapons I ike the M-16,  where the eye can' t  fo l low bul let  t ra jector ies anyway; but
for  grenade launchers and other b ig,  s low ammo, v i r tual  gravi ty is  swi tched on to
create accurate f l ight  paths,  and shooters must a im accordingly.  Simi lar ly ,  sound
f idel i ty  Ioses out  jn the case of  shel l f i re f rom a Stryker:  whereas f rom inside the
rea l  t h i np  VOU can '1  l ^ea r  r he  o r rn ' c  r on^ r f  i n  r ho  e36p .  a  h i q  hano  i s  i r r s -  n l a i n. _ _ .  _ . . . . . D  r J  J U J L  I

obl igatory,  and therefore dubbed in.

Because terra in datasets in the game were larger than normal ly  support-

ed by the Epic engine,  extensive research re lat ing to terra in render ing algor i thms

was conducted-but  these algor i thms were found unsui table for  the system due
to hardware requirements,  task I imi tat ion or  inef f ic ient  memory management

[Greenwald 2OO2].  These I imi tat ions were addressed by modi fy ing the or ig inai

terra in a lgor i thm to inc lude mul t ip le levels of  detai l  for  complex terra in.  This
me thod  ra i sed  new  i ssues  w i t h  p ro j ec ted  t ex ru res ,  t r anspa ren t  t ex tu res  and
mu l t i - r eso iu t i on  rende r i ng :  t o  add ress  t hese  conce rns ,  t he  imp lemen ta t i on  t ech -
nique includes resolut ions to address them speci f ical ly .  The Epic wor ld edi tor  was
also modi f ied to g ive wor ld designers contro l  of  these detai ls .

Performance tests showed that  th is terra in Ievel  of  detai l  system signi f i -
can t l y  imp roved  d i sp l ay  t imes ,  a l l ow ing  g rea te r  t e r r a i n  comp lex i t y  wh i l e  ma in -
ta in ing interact ive f rame rates.  Render ing t imes in environments wi th smal l  ter-
ra ins improved almost  for ty percent ,  whi le large complex terra in environments
(km2 at  1m resolut ion) fared even bet ter .

As  t he  p ro i ec r  p rog ressed ,  l he  A rmy  rea l i zed  t he  game  had  Lhe  po ten r i a l

for  a much larger scope than or ig inal ly  conceived,  inc luding use of  hel icopters.

Unfortunately,  th i rd-person perspect ive hel icopter  physics were not  inc luded in

t he  game  eng ine  no r  AAs  i n i r i a l  des ign .  MOVES thes i s  s t uden t s  emp loyed

Unrealscr ipt  to design a physics system that  inter faces wi th the Unreal  engine and
interpolates smoothly among physics states wi th in the bounds of  hel icopter  capa-

b i l i t i e s  and  t he  appea rance  o f  r ea l i sm  lPe rk i ns  2OO2 l .  I n  r es t i ng ,  53ozo  o f  sub jec t s

thought the hel icopter  physics were very or  tota l ly  real is t ic ,  and72o/o found them
better  than those on commercia l  graphics systems. In a fo l low-up study,  86% of
part ic ipants found the hel icopter  physics equal  to or  bet ter  than those of  a h igh-
qual i ty  commercia l  3D hei icopter .
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L ike al l  games, AA suf fers i ts  share of  soreheads and hackers among the
- l ^ . , ^ - -  T ^  ! - ^ l  , " , : - l -  h ^ . 1  h e h a v i o r  r h e  A r m v  c o n t r a C l s  H o m e L a n  f o r  r O u n d - L h e -P r d y r r  r .

c lock  se rve r -adm in i s t r a t i on  cove rage ,  t h rough  wh i ch  use rs  can  f i l e  comp la i n t s

and  ca l l  se r ve r  adm ins  t o  en lo r ce  c i v i l i L y .  W i t h i n  t he  game ,  ma jo r  o f f enses  such  as
^ L ^ ^ r : - ^  ^ ; . , i 1 ; ^ ^  + ^ - - ^ , -  ^ -  i -  - ^ - ^  - - - ^ -  i ^ - + - ^ . , ; h ^  - -  ^ h  ^ ^5 , u u , , , , 8  E u . r u r y o u r o w n t e a m , o r i n  s o m e c a s e s d e s t r o y i n g a n  o b j e c -

t i r r e  v o r r  a r e  c h a r q e d  t o  d e f e n d -  t r i p p e r  a  n o n - n e p o t i r h l e  q e n l F n c c  l o  F L .

Leavenworth.  The AA programmers or ig inal ly  combatted hackers and cheaters

r l - emqp  ves  h l t  t he  nex r  r r nda -e  w i l l  r r n l eash  P r  r r kbus te r s  so f twa re  i o  con l i nu -

ousiy detect  hacked game f i les and Iock of fenders out .

AA's ins istence on get t ing the Army r ight  impl ies unl imi ted potent ia l  for

expansion as the game evolves and occupat lons and missions accumulate.  The

g a m e ' s  f a n  s i t e s  l .  
'  

; . 1  
' l l  r e v e a l  d i v e r s e  i n t e r

es r  i n  bo th  l he  game  pe r  se  and  as  i l  r e l a res  t o  t he  rea l  A rmy ,  an  encou rag ing  s i gn

that  an ever-wider range of  indiv iduals wi l l  s ign on in future re leases.  The onl ine

community AA has achieved wi l l  provide future opportuni t ies for  socia l  sc ientrsts

ro  exp lo re  d imens ions  o f  i nd i v i dua l  and  soc ia i  behav io r  cha rac te r i s t i c  o f  games

l i ke  AA  and  ro  s t udv  co r re l a r i ons  be tween  n l av .  r ec r t  r i r r en t  a rd  A rnv  ca ree r  suc*  - '  , , J  _ " ' � - - ' �

cess ;  bu t  no te  t hd l  such  s tud ies  a re  sub jec l  r o  w ide l y  accep ted  e rh i ca l  sa fegua rds

r n  n r i r r : e r r  A A  e F r q  n o  c n n L i e c : n r J  d o e c n ' l  n r r r

Respect
Ta l k  t o  t he  t eam,  and  you ' l l  soon  uncove r  t he i r  deep  respec t  l o r  t he  men  rhey

e n c o r r n r e r e d  i n  m a k i n o  I h e  e a m e .  A s  a r t  d i r e c t o r  P h i l l i o  B o s s a n t  D u t  i t .  
" l  

a o L  L o'  " '  b * " ' ' '

k n n w  l h e s e  o r r v q  M n r e  A -  I  - ^ - ^  - '  - - - : ' - ^ + : - -  ' l r  e x c e l l e n c e  i s  t o  h o n o r  t h e mL u  r r r u r  c  '  '  ' y  r  r  i u L '  v a L  r u r  I

and  t he  j ob  t  hey  do .  Guys  he lped  us ,  gave  us  t he i r  L ime ,  who  a re  now  dead .  I  he

game is our t r ibute to them."

Besides adrenal inated reviews and features,  Amertca's Army: Operat tons

r n n i  i n ,  r e c  r a  e  n l l e r t  i r n n h i e <  i n n l r  r d i n o  A e t i n n  \ / e r r l i ' c  f ) e h n r  G n m e  o f  f h e  Y e o r

Surp r i se  o f  l he  Yea r .  and  l - ono rab le -men t i on  Mu l t i p l aye r  Came  o f  t he  Yeo r :

F r i cL i on less  I ns i gh r ' s  Bes t  Bus iness  Mode l  (Deve lope r )  o l  f 3 :  IGN  Ed i t o r s 'Cho rce

Av ,q r . l  f o r  f i r s l - ne rsn r  qhnn re rs '  IGN ' c  R iooec r  ( r r r n r i se  n f  f  ?  Camesnv ' s  Bps t  PC* " , ' ' " r J  "  - '

Act[on Come runner-upi  Perny Arcade's Best  Misoppropr iaLion ofTaxpayer Dol lars

Fvp r :  . r y yA reAmers  Bps t  6 ' f  <hn ' , '  l i r < t  - nc r cnn .  t : c1 i 62 l  Shoo te rS ;  We l l -ROUnded6 " " ' '  '  "  " '  r _

En te r t a i rmen l ' s  Bes t  o f  E3  2OO2 :  Doub leC l i c k ' s  I ns i gh t  Awards ,  hono rab le  men

t ion,  Best  Mul t i -Channel  Market ing Campatgn;  Academy of  Interact ive Arts and

Sc iences ,  I i na l i s t ,  PC  F [ r s r  Pe rson  Ac l t on  Come  o l  f he  Yeo r ;  and  Compu te r  Gaming

World 's Edt tors '  Choice.

rewards

. t lef  ie ld,

real th is

rb ly you

ruld g ive

c i - f i r i n q

way; but

Led on to

Y, sound

rside the

lontnms
;tem due

agement

:  or ig inal

a rn .  I  n t s

ures and

ion tech-

i i tor  was

n  s i o n  i f  i -

i l e  ma in -

;mal l  ter-
'onments

potent ia l

: l icopters.

rc luded in

employed

ngine and

rter capa-

f subjects

und them

|y,86% of

of  a h igh-


