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The Long Game

B y  m a n y  m e a s u r e s ,  t h e  U n i t e d  S t a t e s  m i l i t a r y  i s  t h e  w o r l d ’s 
lar ges t  edu c at iona l  ins t i tu t ion .  T hey t r a in  s er v ice  memb er s  in 
e ve r y t h i n g  f r o m b a s i c  l a n g u a ge  s k i l l s  to  t h e  ma na ge m e nt  a n d 
l e a d e r s h i p  o f  v e r y  c o m p l e x  o r g a n i z a t i o n s .  B e c a u s e  o f  t h e i r 
e d u c a t i o n a l  m i s s i o n ,  t h e y  a l s o  h a v e  b e e n  a t  t h e  f o r e f r o n t 
o f  d e v e l o p i n g  n e w  t o o l s  a n d  t e c h n i q u e s  a n d  s u p p o r t  m a n y 
modal i t ies  of  educat ion,  inc luding s imulat ion.  One could eas i ly 
ar gue that  th is  s imulat ion fo cus  has  g iven us  f l i ght  s imulator s , 
t h e  g a m i n g  i n d u s t r y,  a n d  h e a d - m o u n t e d  d i s p l a y s ,  a m o n g s t 
o t h e r  i n n o v a t i o n s .  F o r  m a n y  y e a r s ,  t h e y  h a v e  b e e n  t h e  o n l y 
g o v e r n m e n t  a ge n c y  t o  i nv e s t  i n  r e s ea r c h  a n d  d e v e l o p m e n t  i n 
h ea l t h c a r e  s i mu l a t i o n ,  i n c l u d i n g  s e ve r a l  p r o j e c t s  u n d e r t a ke n 
b y  t h e  U W  C e n t e r  f o r  R e s e a r c h  i n  E d u c a t i o n  a n d  S i m u l a t i o n 
Te c h n o l o g i e s  (C R E S T ) .

One of  these projec t s ,  the Advanced Jo int  A ir way Management 
S i m u l a t o r  ( A J A M S ) ,  i s  n o w  i n  i t s  f i n a l  p h a s e s  o f  a s s e m b l y 
a n d  t e s t i n g  b e f o r e  g o i n g  i n t o  a  t r a i n i n g  e f f e c t  s t u d y  a n d  a 
pro longed f ie ld test .  A JAMS is  a  manik in -based physical  tra iner 
s u p p o r t e d  b y  a  p h y s i o l o g y  e n g i n e  t h a t  d r i v e s  v i t a l  s i g n s  a n d 
a l l o w s  p h y s i c i a n s  a n d  m e d i c s  t o  p r a c t i c e  t h e  m a n a g e m e n t  o f 
p a t i e n t s  w i t h  c o m p r o m i s e d  a i r w a y s .  I t  i s  a l s o  t h e  f i r s t  s u c h 
m a n i k i n  t o  h a v e  b o t h  a  f e m a l e  a n d  m a l e  i n s t a n c e  d e v e l o p e d 
f r o m  t h e  v e r y  b e g i n n i n g .  T h e  m a n i k i n  g o e s  w e l l  b e y o n d 
t e c h n i c a l  s k i l l s  t r a i n i n g ;  i t  a l l o w s  f o r  c o m p l e x  s c e n a r i o s  t o 
b e  i m p l e m e n t e d  t h a t  r e q u i r e  t h e  p r o v i d e r  t o  f i r s t  i d e n t i f y 
w hat  i s  w r o n g ,  th e n  p r a c t i c e  in c r eas in g l y  inv as i ve  te c hn i qu es 
unt i l  the  a i r way i s  secured.  A JA MS i s  the p er fec t  example  that 
h i g h l i g h t s  t h e  c a p a b i l i t i e s  o f  C R E S T,  a n d  i t  h a s  b e e n  a  t r u l y 
t r a n s d i s c i p l i n a r y  t ea m e f f o r t  (c r ea t i n g  a  u n i t y  o f  i n t e l l e c t u a l 
f r a m e w o r k s  b e y o n d  t h e  d i s c i p l i n a r y  p e r s p e c t i v e s) ,  d r i v i n g 
f o r w a r d  t h e  s c i e n c e  o f  h e a l t h c a r e  s i m u l a t i o n .

I n  a d d i t i o n  t o  i t s  r o l e  i n  m i l i t a r y  e d u c a t i o n ,  o u r  t r a i n e r  w i l l 
a l s o  g o  i n t o  s e r v i c e  w i t h  o u r  v e r y  o w n  K i n g  C o u n t y  M e d i c 
O n e  o r g a n i z a t i o n ,  t h e  v e r y  s a m e  p e o p l e  w e  a l l  d e p e n d  o n 
i n  c a s e  o f  a  h e a l t h c a r e  e m e r g e n c y.  T h e  a c q u i s i t i o n  o f  t h e s e 
s y s t e m s  b y  t h e  M e d i c  O n e  p r o g r a m  h a s  b e e n  m a d e  p o s s i b l e 
b y  d i r e c t  f u n d i n g  f r o m  t h e  Wa s h i n g t o n  S t a t e  L e g i s l a t u r e .

T h e  C R E S T  t e a m  h a s  b e e n  f o l l o w i n g  a  l o n g - t e r m  r e s e a r c h 
agenda that ensures ever y new projec t  we take bui lds upon our 
p r ev i o u s  e f fo r t s ,  g r a d u a l l y  b u i l d i n g  up  a  p l a t fo r m that  a l l ow s 
u s  t o  t a c k l e  e v e r  m o r e  c o m p l e x  p r o j e c t s .  T h i s  w o u l d  n o t  b e 
p o s s i b l e  i f  we  d i d  n o t  f o l l o w a  we l l  t h o u g h t  o u t  r o a d m a p.  We 
not  on ly  pur sue f unding opp or tuni t ies  and co l lab or at ions  that 
move the needle in the r ight direc t ion,  but we also seek out the 
b e s t  n e w  t e a m  m e m b e r s  t h a t  a d d  t o  o u r  o v e r a l l  c a p a b i l i t i e s .

T h e  A J A M S  p r o j e c t  b r o u g h t  t o g e t h e r  a l l  c a p a b i l i t i e s  o f  o u r 
team, s tar t ing with human t issue charac ter izat ion,  moving into 
3 D  a n a t o m i c  m o d e l l i n g  f r o m  r e a l  p a t i e n t  s c a n s ,  f o l l o w e d  b y 
e du c at i o na l  d e s i gn ,  s c u lp t i n g ,  m o l d in g ,  3D p r int in g ,  s o f t w ar e 
d e v e l o p m e n t ,  c l o s e d  l o o p  e l e c t r o m e c h a n i c a l  s y s t e m  d e s i g n 
and edu c at io na l  res earc h .  C o re  team memb er s  have now b een 
w o r k i n g  t o g e t h e r  f o r  o v e r  t e n  y e a r s  a n d  c o n t i n u e  t o  f o l l o w 
the pas s ion that  brou ght  us  to gether  f rom the ver y  b eg inning.

S o ,  w h a t  i s  n e x t ?  A s  p a r t  o f  t h e  D i v i s i o n  f o r  H e a l t h c a r e 
S i m u l a t i o n  S c i e n c e,  w i t h  o u r  s i s t e r  o r g a n i z a t i o n  T h e  W WA M I 
I n s t i t u t e  f o r  S i m u l a t i o n  i n  H e a l t h c a r e  ( W I S H) ,  w e  a r e  h a r d  a t 
w o r k  l a u n c h i n g  a  M a s t e r ’s  p r o g r a m  i n  H e a l t h c a r e  S i m u l a t i o n 
S c ience to tra in the nex t  generat ion of  researcher s ,  engineer s , 
d e v e l o p e r s  i n  o u r  f i e l d .

B y :  D a v i d  M a r k o  H a n a n e l
D i r e c t o r,  C e n t e r  f o r  R e s e a r c h  i n  E d u c a t i o n

a n d  S i m u l a t i o n  Te c h n o l o g i e s
A s s i s t a n t  Te a c h i n g  P r o f e s s o r,  D i v i s i o n  o f  H e a l t h c a r e

S i m u l a t i o n  S c i e n c e
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R e s e a r c h  Sta f f  H i g h l i g h t s
J a s o n  S p e i c h

R e s e a r c h  S c i e n t i s t ,  S i m u l a t e d  A n a t o m y  Te a m
H e a l t h c a r e  S i m u l a t i o n  S c i e n c e  -  C R E S T  L a b

H ow d i d  yo u g e t  i n t o  t h i s  l i n e  o f  r e s e a r c h?

M y  b a c k g r o u n d  i s  i n  f i n e  a r t .  I  s t u d i e d  c e r a m i c s  a n d 
s c u l p t u r e  a t  a  s m a l l  s c h o o l  i n  W i s c o n s i n .  I  h a d  a m a z i n g 
m e n t o r s ,  a n d  I  b e c a m e  p a s s i o n a t e  a b o u t  m y  s t u d i o 
c l a s s e s .  I t  a b s o r b e d  m y  t i m e  a n d  t h o u g h t s  a n d  I  l o v e d 
learning about manipulat ing mater ia ls  and processes .  This 
in c lu d e d c lay,  c as t  m e t a l ,  wo o dwo r k in g ,  an d e l e c t r o n i c s . 
S c u l p t u r e  w a s  a  c a t c h - a l l  f o r  d i v i n g  i n t o  m u l t i p l e  s k i l l s . 
I  t h e n  t a u g h t  a n d  r a n  a  s c u l p t u r e  s t u d i o  a t  a n  a r t 
s c h o o l  i n  C o l o r a d o .  W h e n  I  m o v e d  b a c k  t o  t h e  M i d w e s t 
I  s a w  a  p o s t i n g  f o r  a  t e m p o r a r y  p o s i t i o n  a t  t h e  C R E S T 
l a b ,  a  m e d i c a l  s i m u l a t i o n  g r o u p  l e d  b y  D r.  R o b  S w e e t , 
w h i c h  a t  t h a t  t i m e  w a s  i n  M i n n e a p o l i s .  E v e n t u a l l y,  t h e 
p o s i t i o n  b e c a m e  p e r m a n e n t ,  a n d  t h e  g r o u p  g r e w .  I t 
w a s  a n  u n e x p e c t e d  p a i r i n g  f o r  m e ,  b u t  m y  b a c k g r o u n d 
h e l p e d  m e  c r e a t e  o u r  p h y s i c a l  s i m u l a t o r s  a n d  I  l e a r n e d 
a b o u t  t h e  m e d i c a l  p r o c e d u r e s  w e  w e r e  r e p r e s e n t i n g 
t h r o u g h  c o l l a b o r a t i o n .  O u r  p r o j e c t s  r a n g e d  f r o m  t a b l e -
t o p  e n d o s c o p e  m o d e l s  w i t h  f i n e  d e t a i l s  t o  t r a i n  s c o p e 
n a v i g a t i o n ,  a  s i m u l a t e d  C - A r m  t o  h e l p  u s e r s  s a f e l y  l ea r n 
n e e d l e  g u i d a n c e ,  t o  l a r g e ,  i m m e r s i v e  t r a u m a  s c e n a r i o s 
t o  t r a i n  m i l i t a r y  m e d i c s .  We  b u i l d  t h e s e  s i m u l a t o r s  b u t 
a l s o  r e s e a r c h  w h a t  i s  i m p o r t a n t  t o  s i m u l a t e  a c c u r a t e l y 
d u r i n g  t h a t  t r a i n i n g .

T h e  C RE S T  l a b  th e n  m o ve d to  U W a n d I  w a s  l u c k y  e n o u g h 
to  b e  inv i te d  by  D r.  Swe e t  to  c o m e to  S eat t l e  to  c o nt inu e 
t h e  w o r k  f o r  t h e  p a s t  s i x  y e a r s .

W h a t  d o e s  yo u r  t y p i c a l  wo r kd ay l o o k l i ke /
w h a t  d o  yo u d o?

M y  d a y s  a r e  a l w a y s  d y n a m i c .  W e  o f t e n  m e e t  w i t h 
c l i n i c i a n s  t o  b e t t e r  u n d e r s t a n d  a  p r o c e d u r e  a n d  d i s t i l l 
the  ne ces s ar y  par t s  to  re c reate  throu gh s imulat ion .  T h is 
m a y  b e  a  t i s s u e  c h a r a c t e r i s t i c  o r  a  d i f f i c u l t  s t e p .  We 
w a n t  t o  a l l o w  a  u s e r  t o  c o r r e c t l y  p e r f o r m  a  p r o c e d u r e , 
b u t  a l s o  a l l o w  f o r  c o m m o n  e r r o r s  t h a t  t h e y  c a n  l e a r n 
f r o m .  We  c r e a t e  a  s e t t i n g  w h e r e  m i s t a k e s  c a n  h a p p e n 
w i t h o u t  c o n s e q u e n c e s .  Q u a l i t y  t r a i n i n g  o n  s i m u l a t o r s 
t r a n s l a t e s  t o  i m p r o v e d  p a t i e n t  c a r e .  I  c o m m o n l y  u s e 
s o me ver y  t r ad i t i o na l  te c hni qu es  of  mo l d in g  and c as t in g 
p a r t s  t h a t  r e p r e s e n t  p a t i e n t  a n a t o m y .  W e  a r e  a l s o 
f i n d i n g  i n n o v a t i v e  w a y s  t o  c o m b i n e  t h e s e  p r o c e s s e s 
wi th  new te c hno lo g y  and mater ia l s .  3D - pr int in g  i s  a  new 
i n t e r e s t  o f  m i n e .  B e c a u s e  t h e  m e m b e r s  i n  o u r  l a b  h a v e 
v e r y  d i f f e r e n t  b a c k g r o u n d s ,  w e  t e a c h  e a c h  o t h e r  a b o u t 
t h e  p o s s i b i l i t i e s  o f  o u r  s p e c i a l t i e s .  M y  d a y s  i n c l u d e  a 
m i x  o f  o b s e r v i n g  c l i n i c i a n s ,  r e s e a r c h i n g  p r o c e d u r e s , 
d e s i g n  d i s c u s s i o n s ,  t e s t i n g  m a t e r i a l s ,  a n d  p r o t o t y p i n g 
a p p r o a c h e s .  

W h a t  h a s  b e e n yo u r  m o s t  s i g n i f i c a n t 
a c co m p l i s h m e n t / f i n d i n g ?

I  f i n d  my wo r k  ve r y  f u l f i l l i n g  a s  i t  o f te n  ha s  th e  c r ea t i ve 
a n d  p r o d u c t i v e  e n e r g y  o f  a  p e r s o n a l  a r t  p r a c t i c e .  I  a m 
s t i l l  c r e a t i n g  a  p h y s i c a l  o b j e c t  t h a t  r e q u i r e s  a t t e n t i o n 
t o  d e t a i l  a n d  i s  s e t t i n g  u p  a n  i n t e r a c t i o n  b e t w e e n  a 
u s e r/ v i e w e r,  b u t  w h a t  w e  a r e  c r ea t i n g  i s  s e r v i n g  a  n e e d 
t h r o u g h  i m p r o v i n g  m e d i c a l  t r a i n i n g .  I  k n o w  t h a t  I  a m 
d o i n g  m y  j o b  w e l l  w h e n  I  s e e  s t u d e n t s  f u l l y  e n g a g e d  i n 
a  p r o c e d u r e  o n  a  s i m u l a t o r  o r  a  c l i n i c i a n  s a y s  t h a t  t h e y 
f e l t  t h e i r  h e a r t  r a t e  i n c r e a s e  w h e n  t h e y  w e r e  s t o p p i n g 
t h e  b l e e d i n g  i n  a  t r a i n e r  t h a t  w e  h a v e  b u i l t .  I t ' s  a n 
o n g o i n g  d i s c u s s i o n  a n d  a  l a r g e  t h r u s t  o f  o u r  r e s e a r c h 
t o  b e t t e r  u n d e r s t a n d  w h a t  a m o u n t  o f  d e t a i l  i s  n e e d e d 
t o  a c c u r a t e l y  r e p r e s e n t  a  p a t i e n t  o r  p r o c e d u r e .

Ad v ice for  other s look ing to get  into this  f ie ld ?

I  w i s h  I  w o u l d  h a v e  k n o w n  a b o u t  p o s s i b l e  j o b s  l i ke  t h i s 
earl ier. I  always had an interest in fabrication, engineering, 
a n d  m e d i c i n e ,  b u t  n e v e r  h a d  f o r m a l  t r a i n i n g  i n  a n y  o f 
t h e s e .  I  n o w  h a v e  a  j o b  t h a t  g e t s  m e  i n  t h e  o r b i t  o f  a l l 
t h e s e  s p e c i a l t i e s ,  a n d  i t  i s  my  b a c k g r o u n d  t h a t  h e l p e d 
m e ge t  h e r e.  I t  w as  an  un l i ke l y  p ath ,  b u t  I  have  a  un i q u e 
p o s i t i o n  i n  a  g r o w i n g  f i e l d .  I  t r y  t o  e n c o u r a g e  p e o p l e 
w i t h  a n  a r t  b a c k g r o u n d  t o  n o t  b e  l i m i t e d  i n  t h e i r  s c o p e 
for  f ind in g  jobs .  Ever y  for ward - th ink in g  group i s  lo ok in g 
for  c reat ive prob lem -so lver s .  T he sk i l l s  you have learned 
i n  y o u r  a r t  p r a c t i c e  c a n  f i n d  a  h o m e  i n  e x c i t i n g  a n d 
u n l i ke l y  p l a c e s .
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