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Illumination Design Software: Applications 
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M e d i c a l

L i g h t i n g

C a m e r a

A u t o m o t i v e

D i s p l a y s

http://en.wikipedia.org/wiki/File:HST-SM4.jpeg
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Type of optical simulation possible 
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S u n / S k y  L i g h t  

G l a s s  Ro o f  

I n f r a re d E x c h a n g e  

L e a v e e f f e c t

L i g h t i n g f i x t u re s

E f f i c a c y



• PA R  =  P h o t o s y n t h e t i c a l l y  A c t i v e  R a d i a t i o n

• P h o t o n  F l u x  - P F  i s  u s e d  f o r  t h e  u n i t s  

d i s p l a y e d  i n  t h e  u s e r  i n t e r f a c e  t o  r e d u c e  

v i s u a l  c l u t t e r  a n d  i s  c a l c u l a t e d  i n  µ m o l / s  

• P h o t o n  I n t e n s i t y  – P I  i s  u s e d  f o r  t h e  u n i t s  

d i s p l a y e d  a n d  i s  c a l c u l a t e d  i n  µ m o l / s / s r

• P h o t o n  F l u x  D e n s i t y  – P F D  i s  u s e d  f o r  t h e  

u n i t s  d i s p l a y e d  a n d  i s  c a l c u l a t e d  i n  

µ m o l / s / m 2 ,  r e g a r d l e s s  o f  t h e  d e f a u l t  

s y s t e m  u n i t s

• E x a m p l e  , f u l l  s u n l i g h t  i s :

2 0 0 0  µ m o l  m - 2 s - 1   
→ 1 0 8 , 0 0 0  L u x

5

The dedicated Units

are available
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Special needs

PA R  =  P h o t o s y n t h e t i c a l l y  A c t i v e  R a d i a t i o n  ( PA R )
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• S u n  L i g h t  

• U s e r  D e f i n e d

• S p e c t r u m  L i b r a r i e s

• I m p o r t i n g d a t a  (  M e t e o n o r m ,  e t c )

• L e d / L a m p

• U s e r  D e f i n e d

• S p e c t r u m  L i b r a r i e s

• G l a s s / P l a s t i c  t r a n s m i s s i o n  

• U s e r  D e f i n e d

• S p e c t r u m  L i b r a r i e s

• P l a n t  a b s o r p t i o n

• U s e r  D e f i n e d

7

Defining each spectrum
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L E D  s o u rc e s  

G l a s s e s

S P  S p e c t r u m

P l a s t i c s
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Analysis work flow 
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• Create the model geometry – native or imported from 

a CAD package (or combination)

• Define the materials

• Define the optical properties of the model surfaces

• Define the source spectrum, power and apodization

• Define the receivers for analysis
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Day Light Simulation
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G r e e n  H o u s e  A r e a

1 0

Direct Sun  and  Diffused Sky
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D i r e c t  S u n  

D i f f u s e d  S k y  



S c a n n i n g  f o r  a  p o s i t i o n  o n  e a r t h ,  

o n e  d a y o f  t h e  y e a r ,  f o r  e a c h h o u r

1 1

Solar Day path

1st, 11th, and 22nd Day of each 

month from January through 

June, with alternating colors

(Phoenix, AZ, latitude: 33.4°)
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Po s s i b i l i t y t o  c r e a t e a n  « a n n u a l

s o u r c e »  r e p r e s e n t i n g o n e  s o u r c e  

f o r  a l l  y e a r /  d a t e / h o u r
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Collection with scan 
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Received Optical Power/m^2 vs. Time
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Po s s i b i l i t y t o  s e t  u p  

• a n y t e x t u r e s  s h a p e s ,

• A n d  a n y l a y o u t

O p t i m i s a t i o n  p o s s i b l e  
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Designing the roof windows
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Designing lighting
fixtures 
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S e v e r a l  s o l u t i o n s  

• L e d s m o d u l e  d i r e c t l y  f r o m  

v e n d o r s

• R e f l e c t o r s

• L e n s e s  



O p t i m i s a t i o n  o f  t h e  l e n s s h a p e :

O p t i m i s a t i o n  t a r g e t s :

• P h o t o n  F l u x  

• P h o t o n  F l u x  D e n s i t y  

• E f f i c a c y
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Optimisation of the 
lighting system with
lenses
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W i t h L i g h t  

D i s t r i b u t i o n  

i n  o n e  p l a n e  

o r  o n e  

v o l u m e  
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Before Optimization 

After Optimization 

Optimisation of the 
lighting system with
reflector



S p e c t r a l  c o n s i d e r a t i o n :

S o u r c e

M a t e r i a l (  t r a n s m i s s i v e ,  

r e f l e c t i v e )

S p e c t r a l  d i s t r i b u t i o n  i n  

a n y p l a n e   
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Wavelength Analysis
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T h e  i r i d e s c e n t  c o l o r  o f  t h e  M o r p h o  

b u t t e r f l y  i s  n o t  d u e  t o  p i g m e n t s  o r  

d y e .

I t  i s  t h e  r e s u l t  o f  a  c o m p l i c a t e d  

n a n o - p a t t e r n e d  p h o t o n i c  s t r u c t u r e  

o n  t h e  b u t t e r f l y  w i n g .  R i g o r o u s  

p h o t o n i c  d e s i g n  t o o l s  w e r e  n e e d e d  

t o  a c c u r a t e l y  m o d e l  t h e  s t r u c t u r e

1 8

Microstructure RSOFT 

I n t e r a c t i o n  b e t w e e n l i g h t  a n d  p l a n t s

E P I C  H o r t i c u l t u r e L i g h t i n g 1 0 t h  J u l y 2 0 2 0



1 9

Conclusion: we can do the job ! 

E P I C  H o r t i c u l t u r e  L i g h t i n g  1 0 t h  J u l y  2 0 2 0

S u n / S k y  L i g h t  

G l a s s  Ro o f  

L e a v e e f f e c t

L i g h t i n g f i x t u re s

E f f i c a c y

I n f r a re d E x c h a n g e  
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What we are looking for 

• M o r e  c u s t o m e r s f o r  o u r s of t w a r e   !  

• Pa r t n e r s h i p  w i t h m a t e r i a l v e n d o r

• Plastic

• Glasses

• Pa r t n e r s h i p  w i t h r e s e a r c h l a b o r a t o r i e s

• Interaction light/plants

• We c a n  of f e r o p t i c a l e n g i n e e r i n g  t a s k s i f  n e e d e d
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T h e r e  i s  a  p o p u l a r  m i s c o n c e p t i o n  t h a t  p l a n t s  u t i l i z e  o n l y  t h e  b l u e  a n d  r e d  w a v e l e n g t h s .  A s  s e e n  i n  t h e  

a b o v e  f i g u r e  o u t l i n i n g t h e  M c C r e e  c u r v e , t h e  t y p e  o f  l i g h t  t h a t  p l a n t s  u s e  a l s o  i n c l u d e s  g r e e n  a n d  

y e l l o w  r a d i a t i o n .

T h e  m o s t  a b u n d a n t  p l a n t  p i g m e n t  i n v o l v e d  i n  p h o t o s y n t h e s i s ,  c h l o r o p h y l l ,  i s  m o s t  e f f i c i e n t  a t  

a b s o r b i n g  b l u e  a n d  r e d  l i g h t .  T h e r e f o r e ,  m o s t  o f  t h e  g r e e n  l i g h t  i s  n o t  a b s o r b e d  a n d  i s  r e f l e c t e d  b y  

p l a n t s ,  g i v i n g  l e a v e s  t h e i r  c h a r a c t e r i s t i c  g r e e n - c o l o u r .  H o w e v e r ,  p l a n t s  h a v e  o t h e r  p i g m e n t s  c a l l e d  

a c c e s s o r y  p i g m e n t s  t h a t  i n c l u d e  c a r o t e n e s  a n d  x a n t h o p h y l l s .  T h e s e a c c e s s o r y  p i g m e n t s  a r e  a b l e t o  a b s o r b  

g r e e n  l i g h t .

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

c h a n g e s  t h a t  t a k e  p l a c e  i n  r e s p o n s e  t o  c h a n g e s  i n  t h e  e n v i r o n m e n t ,  s u c h  a s  v a r i a t i o n s  i n  l i g h t  

e x p o s u r e .  B e l o w  a r e  s o m e  e x a m p l e s  o f  t h e  c h a n g e s  t h a t  c a n  b e  i n d u c e d  b y  m o d u l a t i n g  t h e  t y p e  o f  l i g h t  

t h a t  p l a n t s  r e c e i v e :

4 0 0  n m  – 5 2 0  n m  B l u e  L i g h t  c a n  i n h i b i t  d e v e l o p m e n t  i f  n o t  c o m b i n e d  w i t h  o t h e r  t y p e s  o f  l i g h t  a n d  c a n  

p r o m o t e  l e a f  t h i c k n e s s .  A l s o  c h l o r o p h y l l  a b s o r b s  w a v e l e n g t h s  i n  t h i s  r a n g e .

5 0 0  n m  – 6 0 0  n m  G r e e n  L i g h t  p e n e t r a t e s  d e e p  a n d  i s  a b s o r b e d  m o r e  d e e p l y  i n t o  l o w e r  p a r t s  o f  t h e  

c a n o p y .

6 3 0  n m  – 6 6 0  n m  R e d  L i g h t  i n f l u e n c e s  g e r m i n a t i o n ,  s e e d  f o r m a t i o n  a n d  p l a n t  f l o w e r i n g .

7 2 0  n m  – 7 4 0  n m  I n f r a r e d  L i g h t  c a n  p r o m o t e  e a r l y  f l o w e r i n g ,  a l s o  e n t e r s  m o r e  d e e p l y  i n t o  l o w e r  p a r t s  o f  

t h e  c a n o p y .
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More information 
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https://doi.org/10.1016/0002-1571(71)90022-7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5897488/
https://g2voptics.com/photobiology/#plant-light-perceptions

