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E
n g i n e e r s  a n d  d e s i g n e r s  a t  n a v a l  
a r c h i t e c t s  K n u d  E .  H a n s e n  h a v e  
b e e n  e x p l o r i n g  a n d  d e v e l o p i n g  

V i r t u a l  R e a l i t y  ( V R )  w i t h  t h e  u s e  o f  
S h i p S p a c e  s i n c e  2 0 1 6 .  “ F e e d b a c k  f r o m  o u r  
c u s t o m e r s  h a s  b e e n  t r e m e n d o u s l y  p o s i t i v e  
a b o u t  t h e  u s e  o f  V R  f o r  s h i p  d e s i g n ” ,  s a y s  
K e n  G o h ,  a  s e n i o r  m e c h a n i c a l  e n g i n e e r  
i n  t h e  c o m p a n y  a n d  a n  a d v o c a t e  f o r  t h e  
t e c h n o l o g y  f r o m  t h e  o u t s e t .  “ D r a w i n g  
r e v i e w s  a r e  s t i l l  n e c e s s a r y ,  b u t  w e  g e t  m u c h  
m o r e  t h o r o u g h  a n d  r i c h e r  f e e d b a c k  w h e n  
i t  c o m e s  t o  r e v i e w i n g  w o r k i n g  s p a c e s  a n d  
a c c e s s i b i l i t y  i s s u e s .  P e o p l e  a r e  a s t o u n d e d  
b y  h o w  r e a l i s t i c  V R  i s ,  h o w  t h e y  c a n  m o v e  
a n d  s e e  i n  a  v e r y  n a t u r a l  w a y .  Th e y  a r e  a b l e  
t o  u s e  t h e  V R  t o o l s  i n  j u s t  a  f e w  m i n u t e s .  
E v e n  r e l u c t a n t  u s e r s  a r e  c o m f o r t a b l e  a n d  
p r o d u c t i v e  i n  l e s s  t h a n  h a l f  a n  h o u r . ”
G o h  n o t e s  t h a t  m a n y  e a r l y  a d o p t e r s  

h a v e  b e e n  p u t  o ff  u s i n g  V R  b e c a u s e  o f  p o o r  
i m p l e m e n t a t i o n  a n d  p e r f o r m a n c e  i s s u e s .  
“ E a r l i e r  V R  t h e a t r e s  a n d  c a v e s  c a n n o t  
r e a l l y  b e  c o n s i d e r e d  a s  t r u e  V R  s i n c e  t h e y  
h a v e  m a n y  d i s p l a y  i n a c c u r a c i e s  d u e  t o  t h e  
p r o j e c t i o n  l i m i t a t i o n s ,  p e o p l e  o ft e n  g e t  
m o t i o n  n a u s e a  a ft e r  1 0 - 1 5  m i n u t e s  a s  t h e y  
a r e  fl o w n  a r o u n d  b y  a n o t h e r  p e r s o n .  W i t h  
S h i p S p a c e  a n d  t h e  H e a d  M o u n t e d  D i s p l a y  
( H M D ) ,  t h e  v i e w  i s  1 0 0 %  a c c u r a t e .  Y o u  
a r e  f u l l y  i n  c o n t r o l  o f  w h a t  y o u  s e e  a n d  
h o w  y o u  m o v e  a r o u n d  t h e  s p a c e .  Y o u  a l s o  
a l w a y s  f e e l  s e c u r e  b e c a u s e  y o u ’ r e  a l w a y s  
s t a n d i n g  o n  s o m e t h i n g . ”
R e g a r d l e s s  o f  t h e  b e n e fi t s  o f  H M D s  o v e r  

e a r l i e r  V R  s y s t e m s ,  p o o r  u s e r  i n t e r f a c e s  
a n d  i n a d e q u a t e  g r a p h i c s  p e r f o r m a n c e  w i t h  
s t u t t e r i n g  a n d  l a g g y  i m a g e  d i s p l a y ,  w i l l  s t i l l  
l e a d  t o  a  p o o r  V R  e x p e r i e n c e .  G o h  s a y s :   
“ W i t h o u t  t h e  c o r r e c t  c o m p u t e r  h a r d w a r e  
a n d  s o ft w a r e  t h e  V R  e x p e r i e n c e  c a n  b e  
u n c o n v i n c i n g ,  u n c o m f o r t a b l e  a n d  c a n  
q u i c k l y  c a u s e  d i s o r i e n t a t i o n ,  n a u s e a  a n d  
h e a d a c h e s  f o r  t h e  u s e r .  Th e s e  a r e  p r o b l e m s  
t h a t  S h i p S p a c e  h a s  b e e n  s p e c i f i c a l l y  
d e s i g n e d  t o  o v e r c o m e .  W e  r e g u l a r l y  h a v e  
h a d  p e o p l e  u s i n g  S h i p S p a c e  f o r  h o u r s  
w i t h o u t  a n y  m o t i o n  n a u s e a  i s s u e s . ”

S i n c e  t h e  m a j o r i t y  o f  d e s i g n  w o r k  
u n d e r t a k e n  b y  t h e  c o m p a n y  i s  i n  t h e  
i n i t i a l  d e s i g n  p h a s e s  o f  a  v e s s e l  p r o j e c t ,  t h e  
c h a l l e n g e  h a s  b e e n  t o  fi n d  m o r e  e ffi c i e n t  
m e t h o d s  a n d  p r o c e s s e s  t o  e n a b l e  t h e  3 D  
d i g i t a l  m o d e l s  r e q u i r e d  f o r  V R  t o  b e  u s e d  
e a r l i e r  i n  t h e  d e s i g n  p r o c e s s .  I n  c o m m e r c i a l  
s h i p  d e s i g n ,  t y p i c a l l y  t h e r e  a r e  o n l y  a  f e w  
t h o u s a n d  h o u r s  t o  d e v e l o p  t h e  i n i t i a l  c o n c e p t  
d e s i g n  i n c l u d i n g  s t u d i e s ,  a r r a n g e m e n t s ,  
c a l c u l a t i o n s  a n d  s p e c i fi c a t i o n s .  I n  c o n t r a s t ,  
d u r i n g  t h e  d e t a i l  d e s i g n  p h a s e ,  m a n y  
h u n d r e d s  o f  t h o u s a n d s  o f  h o u r s  c a n  b e  

s p e n t  o n  t h e  3 D  m o d e l s  r e q u i r e d  f o r  t h e  
s h i p y a r d s ’  p r o d u c t i o n  p r o c e s s e s .  I t  i s  w o r t h  
n o t i n g  t h a t  7 5 - 9 0 %  o f  t h e  s h i p ’ s  a c q u i s i t i o n  
c o s t  i s  c o m m i t t e d  i n  t h e  i n i t i a l  d e s i g n  p h a s e  
d e s p i t e  o n l y  1 - 2 %  o f  t h e  s h i p  b u d g e t  b e i n g  
s p e n t  o n  t h e  c o n c e p t  d e s i g n .
E v e r y  d e s i g n  s t i l l  n e e d s  t o  s t a r t  w i t h  

a  2 D  g e n e r a l  a r r a n g e m e n t  d r a w i n g ,  
s p e c i fi c a t i o n s  a n d  i n i t i a l  c a l c u l a t i o n s .  Th e  
h u l l  i s  t h e n  m o d e l l e d  i n  3 D  s o  t h a t  t h e  
v e s s e l  s t a b i l i t y  a n d  h y d r o s t a t i c s  c a n  b e  
a s s e s s e d .  Th e  h u l l  l i n e s  c a n  t h e n  b e  a d j u s t e d  
f o r  b u o y a n c y  a n d  w e i g h t  m o m e n t s  a n d  

N a v a l  a r c h i t e c t s  K n u d  E .  H a n s e n  g i v e  a n  i n s i g h t  i n t o  h o w  i t  h a s  i n c o r p o r a t e d  
i t s  p r o p r i e t a r y  V R  s y s t e m  S h i p S p a c e  i n t o  t h e  i n i t i a l  d e s i g n  p r o c e s s

Experience with Virtual Reality aided 
design and engineering

Figure �: $enefits of */&s over legacy 84 types

Figure �: Initial design worMƀow and modelling
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t h e n  u s e d  f o r  C F D  m o d e l l i n g  t o  r e f i n e  
r e s i s t a n c e  a n d  p o w e r i n g  e s t i m a t e s .  F r o m  
t h e  s t a b i l i t y  m o d e l ,  t h e  s u r f a c e  a r e a s ,  c e n t r e  
o f  m a s s ,  a n d  w e i g h t  d i s t r i b u t i o n  f o r  a l l  t h e  
c o m p a r t m e n t  b u l k h e a d s  c a n  b e  c o l l a t e d  t o  
r e fi n e  t h e  s t r u c t u r a l  w e i g h t  e s t i m a t e .  Th e  
s u p e r s t r u c t u r e  i s  a l s o  s i m p l y  m o d e l l e d  
i n  3 D  s o  t h a t  t h e  e n t i r e  v e s s e l  w e i g h t  c a n  
b e  m o r e  a c c u r a t e l y  c a l c u l a t e d .  T h i s  i s  
i m p o r t a n t  s i n c e  t h e  s t r u c t u r e  a c c o u n t s  
f o r  6 0 - 8 0 %  w e i g h t  o f  a n  u n l o a d e d  v e s s e l  
d e p e n d i n g  o n  s h i p  t y p e .
T h e s e  s i m p l e  3 D  m o d e l s  c a n  t h e n  

b e  c h e c k e d  w i t h  S h i p S p a c e  V R  t o o l s  t o  
e n s u r e  a l l  t h e  v e s s e l ’ s  c o m p a r t m e n t s ,  
t a n k s  a n d  v o i d s ,  e s p e c i a l l y  t h o s e  w i t h  
h i g h l y  i r r e g u l a r  s h a p e s ,  c a n  b e  s u i t a b l y  
m a n u f a c t u r e d  a n d  b e  a c c e s s i b l e  o n c e  
b u i l t .  M a k i n g  c h a n g e s  t o  w a t e r t i g h t  
c o m p a r t m e n t s  l a t e r  i n  t h e  d e s i g n  p r o c e s s  
c a n  h a v e  l a r g e  r e p e r c u s s i o n s  o n  t h e  
a r r a n g e m e n t  o f  t h e  v e s s e l .  T h e s e  e a r l y  
c h e c k s  c a n  s i g n i f i c a n t l y  d e - r i s k  t h e  
v e s s e l ’ s  fi n a l  d e s i g n  a n d  m a k e  f o r  a  b e t t e r  
d e s i g n e d  v e s s e l  i n  w h i c h  u s e  o f  s p a c e  h a s  
b e e n  h i g h l y  o p t i m i s e d  w i t h o u t  e ff e c t i n g  
m a n u f a c t u r a b i l i t y  o r  s e r v i c e a b i l i t y  o f  t h e  
n e w  v e s s e l .
T h e  s i m p l e  3 D  m o d e l  c a n  t h e n  b e  

q u i c k l y  b r o u g h t  t o  l i f e  b y  e m b e l l i s h i n g  
w i t h  e x t e r n a l  d e t a i l s ,  t e x t u r e s  a n d  c o l o u r s .  
A t  t h e  i n i t i a l  d e s i g n  s t a g e ,  t h i s  m o d e l  
n e e d s  t o  b e  a e s t h e t i c a l l y  a c c u r a t e  e v e n  
t h o u g h  t e c h n i c a l  a c c u r a c y  o f  d e t a i l s  i s  
l o w .  F o r  e x a m p l e ,  e v e n  t h o u g h  t h e  l i f e b o a t  
h a s  b e e n  s p e c i fi e d ,  t h e  a c t u a l  m a k e r  a n d  
m o d e l  h a v e  n o t  y e t  b e e n  c h o s e n ,  s o  s u c h  
d e t a i l s  a r e  m o r e  r e p r e s e n t a t i v e  t h a n  
n e c e s s a r i l y  a c c u r a t e .  E x t e r n a l  r e n d e r s  o f  
t h i s  e x h i b i t i o n  m o d e l  g i v e  t h e  c u s t o m e r  
a n  a c c u r a t e  v i s u a l  i m p r e s s i o n  o f  t h e  
v e s s e l .  F u r t h e r m o r e ,  t h e  m o d e l  c a n  b e  
e x p l o r e d  a t  f u l l  s c a l e  w i t h  t h e  S h i p S p a c e  
V R  s y s t e m  t o  g i v e  t h e  c u s t o m e r  t h e  m o s t  
r e a l i s t i c  e x p e r i e n c e  o f  t h e  n e w  v e s s e l  a n d  
a l l o w s  f o r  d e t a i l e d  f e e d b a c k  a b o u t  t h e  
a r r a n g e m e n t  t h a t  i s  s i m p l y  n o t  p o s s i b l e  
f r o m  j u s t  l o o k i n g  a t  d r a w i n g s  o r  p i c t u r e s .
A d d i n g  i n t e r i o r  d e t a i l s  t o  t h e  m o d e l  

a l s o  e n a b l e s  t h e  i n t e r i o r  a r r a n g e m e n t  t o  
b e  r e v i e w e d .  Th e  w h e e l h o u s e  i s  a l w a y s  
o f  h i g h  i n t e r e s t ,  s i n c e  i t  a l l o w s  v i s i b i l i t y  
a n d  s i g h t l i n e s  t o  b e  c h e c k e d  w i t h  h i g h  
a c c u r a c y  –  s o m e t h i n g  t h a t  i s  n o t  p o s s i b l e  
e v e n  w i t h  a n  e x p e n s i v e  p h y s i c a l  m o c k - u p  
b u i l t  i n s i d e  a  f a c t o r y .  F o r  r o - r o  v e s s e l s ,  

d r i v e r s  h a v e  b e e n  a b l e  c h e c k  t h a t  t h e y  c a n  
n e g o t i a t e  r a m p s  a n d  p i l l a r s  w h i l e  t r y i n g  
t o  m a n o e u v r e  t h e i r  t r u c k s  a r o u n d  c r o w e d  
d e c k s .  D r i v e r  a s s e s s e d  s i g h t l i n e s  a n d  
t w o - w a y  t r a ffi c  c a n  a l s o  b e  t e s t e d .  C h e f s  
h a v e  b e e n  c h e c k i n g  c o o k i n g  a r r a n g e m e n t s  
o f  g a l l e y s  a n d  s c i e n t i s t s ,  t h e  l a y o u t  o f  t h e i r  
l a b s  a n d  e q u i p m e n t  f o r  s a m p l i n g  a n d  
s e n s o r  d e p l o y m e n t .
F u r t h e r  d o w n  t h e  d e s i g n  p r o c e s s ,  K n u d  

E .  H a n s e n  h a s  b e e n  w o r k i n g  w i t h  c l i e n t s  
t o  i m p l e m e n t  t h e  S h i p S p a c e  s y s t e m  t o  
f a c i l i t a t e  t h e  r e v i e w  o f  t h e  fi n a l  d e t a i l  d e s i g n  
o f  b l o c k s  b e f o r e  t h e y  g o  t o  p r o d u c t i o n .  
Th e  s y s t e m  e n a b l e s  m u l t i p l e  u s e r s  t o  m e e t  
t o g e t h e r ,  s i m i l a r  t o  v i d e o  c o n f e r e n c i n g ,  
e x c e p t  t h a t  u s e r s  a r e  i n s i d e  t h e  3 D  m o d e l .  
P a r t i c i p a n t s  c a n  s e e  a n d  h e a r  e a c h  o t h e r  
t h r o u g h  a v a t a r s  i n  a  r e a l i s t i c  w a y .  I t  i s  a k i n  
t o  a  s i t e  m e e t i n g  o n  a  v i r t u a l  s h i p .  Th i s  h a s  
p r o v e n  t o  b e  a n  e x t r e m e l y  p o w e r f u l  w a y  o f  
c o n d u c t i n g  d e s i g n  r e v i e w s ,  s i n c e  p e o p l e  
n o t i c e  d e t a i l s  t h a t  a r e  e a s i l y  m i s s e d  w h e n  

r e v i e w i n g  o n  a  c o m p u t e r  s c r e e n .  Th i s  i s  
l a r g e l y  d u e  t o  t h e  n a t u r a l  w a y  y o u  v i e w  
t h e  m o d e l  w i t h  a  m u c h  l a r g e r  F i e l d - O f -
V i e w  ( F O V )  a n d  s t e r e o s c o p i c  v i s i o n  o n l y  
p o s s i b l e  w i t h  a n  H M D .
I f  t h e r e  i s  a n  i s s u e  w i t h  t h e  d e s i g n ,  

p a r t i c i p a n t s  c a n  q u i c k l y  d i s c u s s  t h e  i s s u e ,  
m a k e  m e a s u r e m e n t s ,  a d d  3 D  m a r k - u p s  
t o  t h e  m o d e l ,  t a k e  p h o t o s  a n d  v o i c e  
m e m o s  t o  i n s t r u c t  d e s i g n  c o r r e c t i o n s .  
Y o u  c a n  e v e n  s p a w n  o b j e c t s  t o  i l l u s t r a t e  
r e q u i r e d  c h a n g e s  o r  p o s e  m a n n e q u i n s  t o  
h i g h l i g h t  h u m a n  f a c t o r  i s s u e s .  S h i p S p a c e  
v i r t u a l  m e e t i n g s  e n a b l e s  r e v i e w s  t o  b e  
c o n d u c t e d  b y  p a r t i c i p a n t s  a c r o s s  d i ff e r e n t  
s i t e s ,  m a k i n g  t h e  r e v i e w  p r o c e s s  m u c h  
f a s t e r ,  a n d  a l l o w i n g  m o r e  e x p e r t s  a n d  
s t a k e h o l d e r s  t o  c o n t r i b u t e  t o  t h e  d e s i g n .  
Th e  s y s t e m  c a n  a l s o  b e  u s e d  b y  p r o d u c t i o n  
p e r s o n n e l  w h o  w o u l d  l i k e  t o  f a m i l i a r i s e  
t h e m s e l v e s  w i t h  t h e  d e s i g n  a n d  p l a n  
i n s t a l l a t i o n  s e q u e n c i n g  w i t h  o t h e r  l a b o u r  
t r a d e s  s o  t h a t  p e o p l e  a r e  n o t  g e t t i n g  i n  

Figure �: #ssessing 
human factors of 
tender boat launch 
and recover

Figure 3: 5imple hull and structural 3& model
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e a c h  o t h e r ’ s  w a y  o r  c a u s i n g  r e w o r k  i s s u e s .
T h e  c o m p a n y  h a s  a l s o  a s s i s t e d  i n  

t h e  r e d e s i g n  o f  e x i s t i n g  v e s s e l s  u s i n g  
t h e  S h i p S p a c e  s y s t e m .  F o r  e x a m p l e ,  

w h e r e  a  m o o r i n g  d e c k  h a s  p r o v e n  t o  b e  
t o o  c o n g e s t e d  a n d  d i f f i c u l t  t o  w o r k  i n  
o p e r a t i o n ,  o r  f o r  r e t r o f i t  o f  s c r u b b e r s  
i n  c r o w e d  f u n n e l s  a n d  c a s i n g s .  A s  t h e  
c o m p a n y  g a i n s  m o r e  e x p e r i e n c e  w i t h  
w o r k i n g  i n  V R  m o r e  o p p o r t u n i t i e s  f o r  
w o r k i n g  s m a r t e r  a n d  m o r e  e ff e c t i v e l y  a r e  

c e r t a i n  t o  a r i s e .  G o h  s a y s :  “ S h i p S p a c e  h a s  
b e e n  a  g a m e  c h a n g e r  f o r  u s .  A t  t h e  s t a r t  
w e  o n l y  t h o u g h t  o f  i t  a s  a  s a l e s  t o o l ,  b u t  
t h e  u s e  c a s e s  j u s t  s e e m  t o  k e e p  c o m i n g .  
V R  h a s  m a t u r e d  q u i c k l y  f r o m  a  f a n c y  t o y  
t o  a  p o w e r f u l  c o l l a b o r a t i o n  s y s t e m  f o r  
c r e a t i n g  b e t t e r  s h i p s  m o r e  e ffi c i e n t l y . ”  NA
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Maritime Innovation Award
Innovation is key to success in all sectors of the maritime 
industry and such innovation will stem from the 
development of research carried out by engineers and 
scientists in universities and industry, pushing forward the 
boundaries of design, construction and operation of 
marine vessels and structures

The Maritime Innovation Award seeks to encourage 
sucJ	 innovation	 Dy	 recoInisinI	 outstandinI	 scientific	 or	
technological research in the areas of hydrodynamics, 
propulsion, structures and material which has the 
potential	to	maMe	a	siInificant	improvement	in	tJe	desiIn�	
construction and operation of marine vessels and structures

The Award is made annually to either an individual or an 
organisation, in any country. Nominations for the Award 
may be made by any member of the global maritime 
community, and are judged by a panel of members of the 
Institution and QinetiQ. The award will be announced at 
the Institution’s Annual Dinner.

Nominations are now invited for the 2019 Maritime Innovation 
Award. Individuals may not nominate themselves, although 
employees may nominate their company or organisation.

Nominations may be up to 750 words 
and should describe the research and its 
potential contribution to improving the design, 
construction and operation of maritime 
vessels and structures.

Nominations may be forwarded online at 
www.rina.org.uk/maritimeinnovationaward

or by email to:
maritimeinnovationaward@rina.org.uk

Nominations should arrive at RINA 
Headquarters by 31st December 2019.

Queries about the award should be 
forwarded to the Chief Executive at 
hq@rina.org.uk
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