
S P E C T R A L  T O O L S  A N D
D I G I T A L I S A T I O N  F O R
T H E  D E V E L O P M E N T  O F
S U S T A I N A B L E
S T R U C T U R E D  F O O D
W I T H  P L A N T
P R O T E I N S

P L A N  P  p r o j e c t  a i m s  t o  d e v e l o p  a  s m a r t  a n d
i n n o v a t i v e  s y s t e m  i n  o r d e r  t o  d e s i g n
s u s t a i n a b l e  f o o d  a n d  c o n t r o l  q u a l i t y  o n l i n e
d u r i n g  t h e  p r o d u c t i o n  a n d  s h e l f  l i f e .  I n  o r d e r
t o  a c c e l e r a t e  t h e  p l a n t  f o o d  t r a n s i t i o n ,  a
d i g i t a l  s o l u t i o n  w i l l  b e  d e v e l o p e d  f o r  t h e
c o n c e p t i o n  a n d  p r o d u c t i o n  o f  s u s t a i n a b l e
f o o d  b a s e d  o n  p l a n t  p r o t e i n s .  D a t a  l i n k e d  t o
t h e  e x t e r n a l  a n d  i n t e r n a l  q u a l i t y  o f  t h e
d i s p e r s e d  s y s t e m s  s u c h  a s  e m u l s i o n s  a n d
f o a m s  w i l l  b e  a c q u i r e d  b y  n o n - i n v a s i v e
h y p e r s p e c t r a l  a n a l y s i s .  T h e  a p p l i c a t i o n  o f
a r t i f i c i a l  i n t e l l i g e n c e  i s  r a p i d l y  s h i f t i n g  t h e
w a y  o u r  f o o d  i s  p r o d u c e d .  D e e p  N e u r a l
N e t w o r k s  i s  s e e n  a s  a  w i n n i n g  a p p r o a c h ,  b u t
d u e  t o  t h e  l i m i t e d  a m o u n t  o f  p r o p e r l y
a n n o t a t e d  g r o u n d  t r u t h  d a t a  i n  t h e  a g r i - f o o d
s e c t o r ,  t h e  p r o p o s e d  s o l u t i o n  w i l l  n o t  r e l y  o n
d e e p  a r c h i t e c t u r e s .  I n s t e a d ,  w e  w i l l  u s e  a
m u l t i - m o d e l  a p p r o a c h ,  w h e r e  a  s e t  o f
c o m p o n e n t s ,  e a c h  u s i n g  d i f f e r e n t  m a c h i n e
l e a r n i n g  m e t h o d o l o g i e s ,  w i l l  b e  t r a i n e d  a n d
e v a l u a t e d .  T h e  d e v e l o p m e n t  o f  s e n s o r s  w i l l
e n s u r e  o n l i n e  c o n t r o l  o f  h i g h - q u a l i t y  p l a n t -
b a s e d  d i e t  p r o d u c t i o n  w i t h  r e d u c e d  w a s t e .   
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B a c K g r o u n d
The  food  industry  currently  f inds  i tself  in

a  pivotal  and  changing  period  when  the

consumer  wants  to  take  control  over

what  they  eat .  In  recent  years ,  food

manufacturers  have  reacted  to  growing

flexitarian  and  vegetarian  trends .  

Food  emulsions  and  form  are  ubiquitous

(e .g .  sauce ,  mayonnaise )  in  food  sector .

Their  appearance ,  texture  and  mouthfeel

are  crucial  aspects  of  the  consumer

appetite  and  crit ical  for  acceptabil ity .

Until  now ,  a  systematic  approach  to

achieve  desired  textural  effects  in

emulsion  are  missing  and  development

step  is  sti l l  an  empirical  approach  and

even  some  mathematical  correlations

have  been  set  up  between  formulation ,

process  and  texture  characterist ics  and

stabil ity .

m a i n  p r o j e c t
a c t i v i t i e s

PLAN  P  is  innovative  seeking  to  establish  this  for  a

hereto  untested  f ield  –  the  production  of  plant-based

emulsions .  It  will  specif ically  research  which  kind  of

hyperspectral  technology  is  suitable  for  assessing

production  quality  and  how  sensor  data  can  be

processed  through  means  of  multivariate  analysis  and

deep  learning .
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E x p e c t e d  s o c i a l
i m p a c t
The  food  i ndus t r y  must  undergo  many  cha l lenges  due  to  consumer

demands  fo r  food  with  more  hea l th  and  nut r i t iona l  benef i t s ,  c lean

labe l  and  organ ic  t rends  as  wel l  as  more  conven ience .  These

t rends  are  accentuated  by  the  f ac t  that  the  food  market  i s

inc reas ing l y  segmented  accord ing  to  age ,  va lues ,  mode  of

consumpt ion ,  hea l th  and  pr ice .  They  requ i re  food  producers  to  be

very  re spons i ve  to  these  new  consumpt ions  and  purchas ing

pat te rns .  Moreover ,  the  growing  demand  fo r  prote in ,  l i nked  to

popu la t ion  growth ,  ra i ses  se r ious  concerns  about  i t s  cont r ibut ion

to  c l imate  changes .  The  deve lopment  of  new  i ng red ients  and

vegetab le  based  processed  foods  wi l l  re l i eve  th i s  pressure .  The

inte l l igent  sy s tem  deve loped  wi l l  a l low  the  acce le ra t ion  of

deve lopment  t ime  of  new  sus ta inab le  products  and  save  t ime  i n

the  food  t rans i t ion  process .  The  mult id i sc ip l ina ry  approach

adopted  by  PLAN  P  i n tegra tes  the  dive r se  di sc ip l ines  engaged  i n

food  sc ience  and  eng ineer ing ,  mathemat ics ,  phys ic s ,  chemis t r y ,

process  eng ineer ing  and  nut r i t ion .  In fo rmat ion  and  bes t  pract i ces

wi l l  be  de l i ve red  to  par tner  organ i sa t ions  and  the  wider  re sea rch

communi ty .  Par tner s  i n  the  programme  wi l l  ga in  exper ience  of

work ing  with  i ndus t r y  and  wi l l  ga in  awareness  of  re sea rch

methodo log ies  and  pract i ces ,  but  a l so  i n  communicat ion  and

inte l l ec tua l  proper ty ,  a l l  of  which  together  wi l l  make  them  bet te r

equ ipped  to  exp lo i t  the  oppor tun i t i e s  i n  the  European  Research

Area .
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