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U A V  d a t a  p r o v i d e s  p u r e  p i x e l
A s s u m p t i o n :



Evaluating the supply of UAV data to unmix
satellite data for habitat mapping



The Sougeal marsh

S t u d y  a r e a



Wa t e r  p e r i o d s
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G e n e ra l  w o r k f l o w
M e t h o d o l o g y :



G e n e ra l  w o r k f l o w
M e t h o d o l o g y :



G e n e ra l  w o r k f l o w
M e t h o d o l o g y :



G e n e ra l  w o r k f l o w
M e t h o d o l o g y :



E x p e r i m e n t s
M e t h o d o l o g y :

• I n f l u e n c e  o f  t h e  s e n s o r  fe at u re s

• I n f l u e n c e  o f  t h e  a c q u i s i t i o n  d ate

• I n f l u e n c e  o f  e n d m e m b e r  
ex t ra c te d  f ro m  UAV  v s S ate l l i te



P l a n t  c o m m u n i t i e s
R e s u l t s  S t e p  1 :
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R e f e r e n c e  m a p
R e s u l t s  S t e p  2 :

OA = 0.90 (+/- 0.08) 
Kappa = 0.85 (+/- 0.12)



Influence of the sensor features
R e s u l t s  S t e p  3 & 4 :

R e f e r e n c e  m a p S e n t i n e l - 2  M a y P l e i a d e s  M a y

OAF = 0.60

KIAF = 0.43 

OAF = 0.68

KIAF = 0.53 

Pleiades > Sentinel-2



S e n t i n e l - 2  A p r i l

Influence of the acquisition date
R e s u l t s  S t e p  3 & 4 :

OAF = 0.76

KIAF = 0.64 

P l e i a d e s  N o v e m b e r

OAF = 0.58

KIAF = 0.40 

April > May > November

R e f e r e n c e  m a p



Inf luence of  endmember  extracted from UAV vs
Sate l l i te

R e s u l t s  S t e p  3 & 4 :

S e n t i n e l - 2  M a y  
S a t e l l i t e

S e n t i n e l - 2  M a y
U AV

OAF = 0.60

KIAF = 0.43 

OAF = 0.65

KIAF = 0.51 

UAV > Satellite, for Sentinel-2 in May

R e f e r e n c e  m a p



R e s u l t s  S t e p  3 & 4 :

Inf luence of  endmember  extracted from UAV vs
Sate l l i te

Fuzzy Producer’s accuracy

UAV endmembers always improve the estimation of MH habitats



We t  g ra s s l a n d  m a p p i n g
D i s c u s s i o n  &  C o n c l u s i o n :

• U n m i x i n g a p p r o a c h  p r o v i d e s  s u b - p i x e l  i n f o r m a t i o n  o n  
h a b i t a t s  a n d  i d e n t i f y  r e l e v a n t  f e a t u r e s

 F i n e  p a t t e r n s
 E c o t o n e s

• K e y  r e s o l u t i o n s  i d e n t i f i e d

 S p e c t r a l ( - )
 S p a t i a l ( + )
 Te m p o r a l ( + + )

• U AV  s u p p l y

 M o r e  s u i t a b l e  e n d m e m b e r s  f o r  M a y  p e r i o d
 M o r e  a c c u r a t e  d i s c r i m i n a t i o n  o f  M e s o - h y g r o p h i l i c

h a b i t a t

P l a n t  c o m m u n i t i e s
m i x t u r e



T h a n k  y o u
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A l v a r e z - V a n h a r d ,  E . ,  H o u e t ,  T . ,  M o n y ,  C . ,  L e c o q ,  L . ,  C o r p e t t i ,  T . ,  2 0 1 9 .  S a t e l l i t e  m u l t i s p e c t r a l  
u n m i x i n g w i t h  U A V  d a t a  f o r  a  f u z z y  c l a s s i f i c a t i o n  o f  p l a n t  c o m m u n i t i e s  o f  w e t  g r a s s l a n d s  –
A p p l i c a t i o n  t o  t h e  r e g i o n a l  p r e s e r v e  o f  t h e  S o u g e a l m a r s h  ( F r a n c e ) .  R e m o t e  S e n s .  E n v i r o n .  
( S u b m i t t e d )



N o n - l i n e a r  m i x t u r e

Bioucas-Dias et al. (2012)

Linear mixture Non-linear mixture

sensor

sunlight

multiscattering

A s s u m p t i o n :

Endmember : spectra assimilated as pure

Abundances : classes proportions in pixels



U A V  a n d  S a t e l l i t e  d a t a  s y n e r g i e s
D i s c u s s i o n  &  C o n c l u s i o n :

• S e n s o r  i n t e r c a l i b r a t i o n  ( N o t  s h o w n )

 S p e c t r a l  m i s m a t c h e s  b e t w e e n  s a t e l l i t e  a n d  U AV  d a t a
 U s e f u l n e s s  o f  d o m a i n  a d a p t a t i o n

• U AV  c o m p l e m e n t a r i t y

 Va l i d a t i o n
 E x p l i c i t a t i o n ( F u r t h e r  w o r k s  :  s p a t i o - t e m p o r a l  f u s i o n )



A b u n d a n c e s  e s t i m a t i o n
R e s u l t s  S t e p  3 & 4 :

I n f l u e n c e  o f  r a d i o m e t r i c  i n t e r c a l i b r a t i o n

∆ OAf ∆ KIAf
∆ RMSE 

(PIR)

Pléiades

(2017-11-06) +0.09 +0.16 -0.116

Pléiades

(2018-05-18) +0.01 +0.01 -0.016

Sentinel-2

(2018-04-20) +0.06 +0.09 -0.096

Sentinel-2

(2018-05-18) +0.09 +0.11 -0.048



F u z z y  a c c u ra c y
M e t h o d o l o g y :

• F u z z y  s e t  t h e o r y  a s  f ra m e w o r k ,  
i n t ro d u c i n g  va g u e n e s s

• C a p t u re  s e m a n t i c  f l ex i b i l i t y  
i n h e re n t  i n  c o m p l ex  c ate go r i e s

• P re s e r ve s  e r ro r  l o c a l i zat i o n

• G e n e ra l i zat i o n  o f  t ra d i t i o n a l  
m at r i x

• M o re  p re c i s e

B i n a g h i e t  a l .  ( 1 9 9 9 )


