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F L O U R I S H  i s  a n  H o r i z o n  2 0 2 0  p r o j e c t  a i m i n g  t o  d e v e l o p  
a n  a u t o n o m o u s l y  o p e r a t i n g  p r e c i s i o n  f a r m i n g  r o b o t i c  

s y s t e m  e a s i l y  a d a p t a b l e  t o  a  w i d e  ra n g e  o f  fa r m  
m a n a g e m e n t  a c t i v i t i e s  a n d  d i f fe re n t  c ro p s    

FLOUR I SH  d e v e l o p s  a  

 

f l e x i b l e  r o b o t i c  s y s t em  

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

S u s t a i n a b l e  f a r m i n g  
- I n c r e a s e s  y i e l d  w h i l e  m i n i m i z i n g  c h e m i c a l  i n p u t s  
- P r e c i s i o n  a g r i c u l t u r a l  t e c h n i q u e s  m o n i t o r  c r o p  

h e a l t h  a n d  t a r g e t  t r e a t m e n t s  o n l y  t o  p l a n t s  o r  
i n f e s t e d  a r e a s  t h a t  n e e d  t h e m   

 

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

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

ADAPTAB I L I TY  
 i s  t h e  k e y  f e a t u r e  t o  m a k e  a  r o b o t i c  s y s t e m  d e p l o y a b l e  i n  

a g r i c u l t u r a l  p r a c t i c e  



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

F l o u r i s h  d e v e l o p s  a  r o b o t i c  s y s t e m  c o m b i n i n g  a e r i a l  
s u r v e y  c a p a b i l i t i e s  o f  a  s m a l l  a u t o n o m o u s  m u l t i - c o p t e r  
U n m a n n e d  A e r i a l  Ve h i c l e  ( UAV )  w i t h  a  m u l t i - p u r p o s e  
a g r i c u l t u r a l  U n m a n n e d  G r o u n d  Ve h i c l e  ( U G V )  

A P P R O A C H  

SUGAR BEET  h a s  b e e n  d e f i n e d  

a s  t h e  p r i m a r y  u s e  c a s e  f o r  
F L O U R I S H  s y s t e m  d e v e l o p m e n t ,  
w h i l e  SUNFLOWER  i s  a n  

a d d i t i o n a l  u s e  c a s e  

COLLABORATIVE ROBOTIC SYSTEM 

UGV acts as a mobile docking and charging station for UAV. During the missions, the UAV 

automatically lands and starts from the UGV to recharge its batteries. UAV can upload 

data on the UGV data analysis module 



M I S S I O N  S C E N A R I O S  

U A V  a n d  U G V  e v a l u a t e  t h e  c r o p  g r o w t h  p e r f o r m a n c e ,  n u t r i t i o n a l  
c o n d i t i o n ,  w e e d  i n f e s t a t i o n  a n d  h e a l t h  s t a t u s  n o n - d e s t r u c t i v e l y .   

C o l l e c t e d  d a t a  c a n  b e  s e n t  t o  a  
s e r v e r  ( d a t a  s t o r a g e ,  h a n d l i n g  
a n d  p r o c e s s i n g  a n d  m a p  
b u i l d i n g )  a n d  t o  t h e  f a r m e r  
d e v i c e  ( i . e .  M i s s i o n  C o n t r o l  
I n t e r f a c e ) .  
 
M a n a g e m e n t  r e c o m m e n d a t i o n s  
a r e  d e r i v e d  o n  t h e  b a s i s  o f  
a g r i c u l t u r a l  m a p s ,  t h e  n e e d  f o r  
g r o u n d  i n t e r v e n t i o n  b y  t h e  U G V  
i s  p r i o r i t i z e d  a n d  U G V  m i s s i o n s  
a r e  s c h e d u l e d  

M a n a g e m e n t  r e c o m m e n d a t i o n s  
a r e  s e n t  b a c k  t o  t h e  U G V,  s o  
t h a t  i t  c a n  a u t o n o m o u s l y  
f e r t i l i z e  o r  c o n t r o l  w e e d s  w i t h  
i t s  g r o u n d  i n t e r v e n t i o n  t o o l s .   
 
U G V  i n t e r v e n t i o n ,  i n  
c o l l a b o r a t i o n  w i t h  U A V,  c a n  b e  
c o m m a n d e d  b y  f a r m  o p e r a t o r  o r  
d i r e c t l y  b y  i t s  d a t a  a n a l y s i s  
m o d u l e  

U A V  
UAV and UGV continuously collect 

a rich set of data (position, 

temperature, 3D-information, as 

well as visual and spectral 

imagery) over the field  

U G V  

U G V  
Detected problem areas are 

communicated to the UGV  

analysis module, high resolution 

imagery of problem areas is taken 

Farmer’s device Server 

Farm operator oversees the operations, approves 

UGV analysis module request for higher resolution 

imagery or for ground intervention 

UGV 

intervention 

Problem area 



 
 
S Y S T EM  F E A T U R E S  

Autonomous flying 
UAV determines the optimal path of the flight 
mission based on the field boundaries, it can 
start the flight mission autonomously, avoid  
non-fly-zones, return to the landing position 
upon completing the mission 

 

Data Capture  
UAV captures RGB, NIR image data and 
eventually 3D data and other data useful for 
health and infestation estimation 

 
Map generation 
The UAV generates a map of the field from the 
acquired data 

 
Hot Spot Detection 
The UAV system identifies field areas with high 
probability of weed or infested areas that need 
ground intervention  

 

Battery Monitoring 
The UAV monitors its battery status to ensure a 
safe state at any time. If it detects a critically low 
battery status, it flies to the landing position for 
charging, then it continues its interrupted flight 
mission. If the UGV is not located at the field, the 
UAV flies back to the starting position for manual 
charging by the operator 

 

Data Transfer to UGV 
After the UAV has landed on the UGV landing 
base it transfers the collected flight data to the 
UGV data storage 

 
Operation Speed 
The UAV is able to survey at least 10 ha per hour 
 

 

UGV 

System Concept 
The UAV system uses the UGV as platform 
vehicle 
 

UGV Autonomous Driving  
UGV determines the optimal path for field 
treatment, it drives autonomously the mission 
defined by the system, it analyses the “hot spots” 
identified by the UAV, it adapts the maximum 
driving speed depending on the presence of hot 
spots. UGV does not damage the crops, detects 
and avoids obstacles in its path. UGV returns to 
the starting position upon finishing the mission 

 

Processing features  
(sugar beet) 

UGV speed is comparable to manual weeding. 
The goal is to achieve at least  0.25 ha per hour 
(research prototype speed). The  UGV can 
process at least one row of the target crops and 

plants up to a height of 5 cm. UGV can drive 
along slopes of 10 % inclination 
 

Map Generation 
UGV generates a map of the captured data 
 

UGV Weeds & Crop Detection 
UGV can distinguish between weeds and crop 
plants (labeling) 
 

Weeds Treatment 
The system supports selective mechanical 
(stamping) as well as selective chemical inter-and 
intra-row weed treatments 
 

Operating Time 
UGV operates for at least 4 hours before it needs 
to be re-charged/re-fueled 
 

UAV 



Coordinated by Partners involved 

SUBSCR I BE  TO  OUR NEWSLETTER   

T h e  F L O U R I S H  p r o j e c t  p u b l i s h e s  a  b i a n n u a l  
n e w s l e t t e r  t o  a n n o u n c e  e v e n t s  a n d  r e p o r t  o n  
p r o g r e s s .   
 

S u b s c r i b e  h e r e  t o  s t a y  i n f o rmed !  
h t t p : / / f l o u r i s h - p r o j e c t . e u / p r e s s m a t e r i a l /  

 
CONTACT  US  
h t t p : / / f l o u r i s h - p r o j e c t . e u / c o n t a c t /  

 
P r o j e c t  C o o r d i n a t o r :  P r o f .  D r.  R o l a n d  Y v e s  
S i e g w a r t  ( E T H  Z u r i c h )  
r s i e g w a r t @ e t h z . c h  

 
 
 
h t t p s : / / w w w . f a c e b o o k . c o m / f l o u r i s h p r o j e c t /  

 
 
h t t p s : / / t w i t t e r . c o m / f l o u r i s h r o b o t s /  

 
 
T h e  F L O U R I S H  p r o j e c t  b r i n g s  t o g e t h e r  s e v e n  
h i g h l y  q u a l i f i e d  p a r t n e r s  w i t h  k n o w - h o w  f r o m  
r o b o t  d e s i g n  t o  c r o p  m a n a g e m e n t  a n d  i n v o l v e s  
f o u r  E u r o p e a n  c o u n t r i e s :  S w i t z e r l a n d ,  G e r m a n y,  
F r a n c e  a n d  I t a l y .   

The Flourish project is funded by the European Community's Horizon 2020 Programme under grant 
agreement no 644227-Flourish and from the Swiss State Secretariat for Education, Research and 
Innovation (SERI) under contract number 15.0029.  
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