
SYSTEM AND DEVICE 

USER MANUAL

CAPSTONICS

JUNE 2024

IOT – BASED DECISION SUPPORT
SYSTEM FOR NUTRIENT FILM
TECHNIQUE HYDROPONICS

CULTURE MONITORED THROUGH
ION-SELECTIVE ELECTRODES

DEVELOPERS:

MACALUDOS,
 SOFIA B.

SAM, JESSIE CONN
RALPH M. 

SARMIENTO, ZAKI
C.

SEBIAL, NIÑA ROSE
M.

ADVISER:

DR. LUMER JUDE P.
DOCE, DIT



TABLE
CONTENTS

OF

T a b l e  o f  C o n t e n t s - - - - - - - - - - - - - -

A .  A p p l i c a t i o n  O v e r v i e w - - - - - - - -

B .  D e v i c e  S p e c i f i c a t i o n - - - - - - - - -

C .  G e t t i n g  S t a r t e d - - - - - - - - - - - - - -

D .  R e g i s t r a t i o n  P r o c e s s - - - - - - - - -

E .  M a i n  D a s h b o a r d  O v e r v i e w - - - -

F .  L o g s  O v e r v i e w - - - - - - - - - - - - - - -

G .  D e v i c e  O v e r v i e w - - - - - - - - - - - - -

H .  D e v e l o p e r s  B i o  N o t e - - - - - - -

I .  E N D  N O T E - - - - - - - - - - - - - - - - - - - -

2

2

3

5

9

1 2

1 3

1 5

1 5

1 6

1 7

1 8

1 9

2 0

2 1

2 3

3 1

3 2

F . 1  W A T E R  C O N D I T I O N  L O G S - - - - - - - - -

F . 2  W A T E R  F L O W  L O G S - - - - - - - - - - - - -

F . 3  W A T E R  L E V E L  L O G S - - - - - - - - - - - - -

F . 4  A C I D I T Y  L O G S - - - - - - - - - - - - - - - - - -

F . 5  T E M P E R A T U R E  L O G S - - - - - - - - - - - -

F . 6  T O T A L  D I S S O L V E D  S O L I D  L O G S - -

F . 1  W A T E R  C O N D I T I O N  L O G S - - - - - - - - -



T h e  I o T - B a s e d  D e c i s i o n  S u p p o r t  S y s t e m
f o r  N u t r i e n t  F i l m  H y d r o p o n i c s  C u l t u r e
i n t e g r a t e s  a d v a n c e d  I o T  t e c h n o l o g y  a n d
s e n s o r s  t o  p r o v i d e  r e a l - t i m e  d a t a  o n  v i t a l
w a t e r  q u a l i t y  p a r a m e t e r s ,  i n c l u d i n g  w a t e r
f l o w ,  l e v e l ,  a c i d i t y ,  t e m p e r a t u r e ,  a n d  t o t a l
d i s s o l v e d  s o l i d s  ( T D S ) .  W i t h  a u t o m a t i o n
f e a t u r e s ,  i t  p r e c i s e l y  a d m i n i s t e r s  l i q u i d
s o l u t i o n s  t o  a d j u s t  w a t e r  a c i d i t y ,  e l e c t r i c
c o n d u c t i v i t y ,  a n d  t e m p e r a t u r e ,  w h i l e
r e g u l a t i n g  w a t e r  f l o w .  D e s i g n e d  t o
s t r e a m l i n e  m o n i t o r i n g  a n d  m a n a g e m e n t ,
t h i s  s y s t e m  e q u i p s  h y d r o p o n i c  f a r m e r s
w i t h  a  s o p h i s t i c a t e d  t o o l  t o  e l e v a t e  t h e i r
f a r m i n g  p r a c t i c e s .  F o c u s i n g  o n  N u t r i e n t
F i l m  T e c h n i q u e  ( N F T )  h y d r o p o n i c s  f a r m s
i n  G e n e r a l  S a n t o s  C i t y ,  t h e  p r i m a r y  g o a l
o f  t h i s  I o T - b a s e d  d e c i s i o n  s u p p o r t  s y s t e m
i s  t o  o p t i m i z e  c r o p  g r o w i n g  c o n d i t i o n s .  B y
o f f e r i n g  c o m p r e h e n s i v e  m o n i t o r i n g  a n d
a u t o m a t e d  m a n a g e m e n t  o f  c r u c i a l  w a t e r
q u a l i t y  p a r a m e t e r s ,  i t  e m p o w e r s  f a r m e r s
t o  e n h a n c e  c r o p  y i e l d s ,  b o o s t  p l a n t
h e a l t h ,  a n d  i m p r o v e  o p e r a t i o n a l
e f f i c i e n c y .
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APPLICATION OVERVIEW

T h e  d e v e l o p m e n t  o f  t h i s  s y s t e m  h o l d s
i m m e n s e  s i g n i f i c a n c e  f o r  m u l t i p l e  r e a s o n s .
C o n t i n u o u s l y  m o n i t o r i n g  a n d  o p t i m i z i n g
f a c t o r s  l i k e  w a t e r  a c i d i t y ,  t e m p e r a t u r e ,
e l e c t r i c  c o n d u c t i v i t y ,  f l o w ,  a n d  c o n t a i n e r
w a t e r  l e v e l ,  e n s u r e s  p l a n t s  r e c e i v e  i d e a l
n u t r i t i o n ,  l e a d i n g  t o  h e a l t h i e r  c r o p s  a n d
i n c r e a s e d  y i e l d s .  F u r t h e r m o r e ,  i t s
a u t o m a t i o n  r e d u c e s  m a n u a l  l a b o r
r e q u i r e m e n t s ,  a l l o w i n g  f a r m e r s  t o  a l l o c a t e
m o r e  t i m e  a n d  r e s o u r c e s  t o  s t r a t e g i c
f a r m i n g  a c t i v i t i e s  s u c h  a s  c r o p  s e l e c t i o n  a n d
h a r v e s t i n g .  A d d i t i o n a l l y ,  r e a l - t i m e
n o t i f i c a t i o n s  a l e r t  f a r m e r s  t o  a n o m a l i e s  i n
w a t e r  q u a l i t y ,  e n a b l i n g  s w i f t  i n t e r v e n t i o n  t o
m i t i g a t e  p o t e n t i a l  d a m a g e  o r  l o s s e s .  T h e
f i n d i n g s  f r o m  i m p l e m e n t i n g  a n d  t e s t i n g  t h i s
s y s t e m  c a n  s e r v e  a s  a  v a l u a b l e  r e f e r e n c e  f o r
h y d r o p o n i c  f a r m e r s  i n  G e n e r a l  S a n t o s  C i t y
a n d  b e y o n d ,  f o s t e r i n g  t h e  a d o p t i o n  o f  I o T -
b a s e d  s y s t e m s  a n d  d r i v i n g  p r o d u c t i v i t y ,
p r o f i t a b i l i t y ,  a n d  s u s t a i n a b i l i t y  i n
a g r i c u l t u r e .  

T h i s  i n n o v a t i v e  s o l u t i o n  i s  t h e  r e s u l t  o f
c o l l a b o r a t i v e  e f f o r t s  b y  a  d e d i c a t e d  t e a m
i n c l u d i n g  S o f i a  B .  M a c a l u d o s ,  J e s s i e  C o n n
R a l p h  M .  S a m ,  Z a k i  C .  S a r m i e n t o ,  a n d  N i ñ a
R o s e  M .  S e b i a l  g u i d e d  b y  t h e  e x p e r t i s e  o f
t h e i r  p r o j e c t  a d v i s e r ,  D r .  L u m e r  J u d e  P .  D o c e ,
w h o s e  s u p e r v i s i o n  p l a y e d  a  p i v o t a l  r o l e  i n
t h e  s u c c e s s f u l  r e a l i z a t i o n  o f  t h i s  p r o j e c t .
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DEVICE SPECIFICATION

D e v i c e  S p e c i f i c a t i o n :  I o T - B a s e d  D e c i s i o n
S u p p o r t  S y s t e m  f o r  N u t r i e n t  F i l m  T e c h n i q u e
H y d r o p o n i c s  C u l t u r e  M o n i t o r e d  T h r o u g h  I o n -
S e l e c t i v e  E l e c t r o d e s
1 .  D e v i c e  N a m e :
I o T - B a s e d  D e c i s i o n  S u p p o r t  S y s t e m  f o r  N F T
H y d r o p o n i c s
2 .  K e y  C o m p o n e n t s :

E n c l o s u r e :
M a t e r i a l :  W e a t h e r p r o o f ,  d u r a b l e  p l a s t i c
( I P 6 5 - r a t e d  f o r  o u t d o o r  u s e )
D i m e n s i o n s :  1 5 0 m m  x  1 0 0 m m  x  6 0 m m
P o r t s :  W a t e r p r o o f  a c c e s s  p o i n t s  f o r  p o w e r ,
s e n s o r s ,  a n d  n e t w o r k  c a b l e s

M i c r o c o n t r o l l e r  U n i t  ( M C U ) :
M o d e l :  E S P 3 2  ( o r  s i m i l a r )
F e a t u r e s :  D u a l - c o r e  p r o c e s s o r ,  b u i l t - i n  W i -
F i ,  B l u e t o o t h
O p e r a t i n g  V o l t a g e :  3 . 3 V
C o n n e c t i v i t y :  W i - F i  a n d  G S M  f o r  r e a l - t i m e
d a t a  t r a n s m i s s i o n

P o w e r  S u p p l y :
I n p u t  V o l t a g e :  5 V  D C
P o w e r  S o u r c e :  A C  a d a p t e r  w i t h
r e c h a r g e a b l e  L i - i o n  b a t t e r y  b a c k u p
B a t t e r y :  3 . 7 V ,  2 5 0 0 m A h  ( p r o v i d e s  u p  t o  8
h o u r s  o f  b a c k u p  p o w e r )
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DEVICE SPECIFICATION

3 .  S e n s o r s :
I o n - S e l e c t i v e  E l e c t r o d e s  ( I S E ) :

F u n c t i o n :  M o n i t o r s  p H  a n d  e l e c t r i c a l
c o n d u c t i v i t y  ( E C )
R a n g e :  0 - 1 4  p H ,  0 - 2 0  m S / c m  f o r  E C
A c c u r a c y :  ± 0 . 1  p H ,  ± 0 . 0 2  m S / c m

F l o w  S e n s o r :
M o d e l :  Y F - S 2 0 1
R a n g e :  1 - 3 0  l i t e r s  p e r  m i n u t e  ( L / m i n )
A c c u r a c y :  ± 5 %
O u t p u t :  P u l s e  s i g n a l

W a t e r  L e v e l  S e n s o r :
T y p e :  C a p a c i t i v e  o r  U l t r a s o n i c  s e n s o r
R a n g e :  0 - 1 0 0  c m  ( a d j u s t a b l e )
A c c u r a c y :  ± 2  m m

T e m p e r a t u r e  S e n s o r :
M o d e l :  D S 1 8 B 2 0
R a n g e :  - 5 5 ° C  t o  + 1 2 5 ° C
A c c u r a c y :  ± 0 . 5 ° C

T o t a l  D i s s o l v e d  S o l i d s  ( T D S )  S e n s o r :
T y p e :  C o n d u c t i v i t y - b a s e d  s e n s o r
R a n g e :  0 - 1 0 0 0  p p m
A c c u r a c y :  ± 1 0  p p m
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DEVICE SPECIFICATION

4 .  C o m m u n i c a t i o n  M o d u l e :
G S M  M o d u l e :

M o d e l :  S I M 8 0 0 L  ( s u p p o r t s  2 G / 4 G  n e t w o r k s )
F r e q u e n c y  B a n d s :  G S M  8 5 0 / 9 0 0 / 1 8 0 0 / 1 9 0 0
M H z
S I M :  N a n o  S I M  s l o t ,  s u p p o r t s  S M S  a n d  G P R S
f o r  r e m o t e  c o m m u n i c a t i o n

W i - F i  M o d u l e :
P r o t o c o l :  I E E E  8 0 2 . 1 1  b / g / n
R a n g e :  U p  t o  1 0 0 m  ( i n d o o r s )  /  3 0 0 m
( o u t d o o r s ,  l i n e - o f - s i g h t )

5 .  D i s p l a y  &  U s e r  I n t e r f a c e :
W e b - B a s e d  D a s h b o a r d :

A c c e s s i b l e  v i a  b r o w s e r  o n  m o b i l e  o r
d e s k t o p  d e v i c e s
D i s p l a y s  r e a l - t i m e  d a t a  f o r  w a t e r  f l o w ,
w a t e r  l e v e l ,  p H ,  E C ,  T D S ,  a n d  t e m p e r a t u r e
P r o v i d e s  g r a p h s  f o r  h i s t o r i c a l  d a t a
t r a c k i n g
U s e r  a l e r t s  v i a  S M S / E m a i l  f o r  a b n o r m a l
r e a d i n g s

6 .  S o f t w a r e :
E m b e d d e d  S y s t e m :

S o f t w a r e  d e v e l o p e d  i n  C / C + +  ( f o r  t h e
m i c r o c o n t r o l l e r )
I n t e g r a t e s  s e n s o r  d a t a ,  p r o c e s s e s ,  a n d
s e n d s  c o m m a n d s  t o  c o n t r o l  a c t u a t o r s  ( i f
a p p l i c a b l e )

C l o u d  I n t e g r a t i o n :
C l o u d - b a s e d  p l a t f o r m  f o r  d a t a  s t o r a g e  a n d
d a s h b o a r d  i n t e r f a c e
C o m m u n i c a t i o n  P r o t o c o l :  M Q T T / H T T P

CAPSTONICS
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DEVICE SPECIFICATION

7 .  A c t u a t i o n  S y s t e m  ( O p t i o n a l ) :
S o l e n o i d  V a l v e  C o n t r o l l e r  ( f o r  a u t o m a t i c
s o l u t i o n  a d j u s t m e n t s ) :

V o l t a g e :  1 2 V  D C
F u n c t i o n :  A d j u s t s  n u t r i e n t  a n d  w a t e r  f l o w
b a s e d  o n  s e n s o r  r e a d i n g s

8 .  E n v i r o n m e n t a l  R e q u i r e m e n t s :
O p e r a t i n g  T e m p e r a t u r e :  0 ° C  t o  5 0 ° C
H u m i d i t y  R a n g e :  2 0 %  t o  9 0 %  R H  ( n o n -
c o n d e n s i n g )

9 .  C e r t i f i c a t i o n s :
C E ,  F C C  c o m p l i a n c e  f o r  e l e c t r o n i c  s a f e t y  a n d
i n t e r f e r e n c e

CAPSTONICS
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GETTING STARTED

C o n g r a t u l a t i o n s  o n  a c q u i r i n g  t h e  I o T  –  B a s e d
D e c i s i o n  S u p p o r t  S y s t e m  f o r  N u t r i e n t  F i l m

H y d r o p o n i c s  C u l t u r e  M o n i t o r e d  T h r o u g h  I o n -
s e l e c t i v e  E l e c t r o d e s !  T h i s  u s e r  m a n u a l  w i l l
g u i d e  y o u  t h r o u g h  t h e  s e t u p  p r o c e s s  a n d

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

CAPSTONICS
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GETTING STARTED

To begin using the Automated Hydroponic Monitoring System,
follow these steps: 

1 . I n s e r t  t h e  S I M  c a r d  o f  y o u r  c h o i c e  i n t o  t h e  S I M
h o l d e r  l o c a t e d  i n  t h e  G S M  m o d u l e .  O n l y  u s e  a
2 G / 4 G  S I M  c a r d .  

2 . E n s u r e  t h a t  t h e  S I M  c a r d  i n s e r t e d  i s  t o p p e d
u p .  I f  i t ' s  n o t ,  p l e a s e  r e c h a r g e  i t .  W e  s u g g e s t
u s i n g  a  p r o m o t i o n a l  p l a n  w i t h  u n l i m i t e d  d a t a
f o r  o p t i m a l  u s a g e .  

CAPSTONICS
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GETTING STARTED

4 .   P l u g  i n  t h e  d e v i c e  t o  a  p o w e r  s o u r c e .

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

CAPSTONICS
1 1

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



REGISTRATION PROCESS

A f t e r  a c c e s s i n g  t h e  l i n k ,  y o u  w i l l  b e  d i r e c t e d
t o  t h i s  f o r m :  

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

N a v i g a t e  t o  t h e  r e g i s t r a t i o n  p a g e  o n  t h e
s y s t e m ' s  w e b s i t e .  
C o m p l e t e  t h e  r e g i s t r a t i o n  f o r m  b y
p r o v i d i n g  y o u r  c h o s e n  u s e r n a m e ,  e m a i l ,
a n d  p a s s w o r d .  
S u b m i t  t h e  r e g i s t r a t i o n  f o r m .  
I f  r e q u i r e d ,  v e r i f y  y o u r  e m a i l  t o  g a i n
a c c e s s  t o  t h e  s y s t e m .  

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

O v e r a l l  W a t e r  C o n d i t i o n s  

L o g s  
 F o u r  H o u r l y  R e a d i n g s  
 W a t e r  F l o w  
 W a t e r  L e v e l  
 A c i d i t y  
 T e m p e r a t u r e  
 T o t a l  D i s s o l v e  S o l i d s  

S u p p o r t  
D o c u m e n t a t i o n  

MAIN DASHBOARD OVERVIEW
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E a c h  s e c t i o n  o f f e r s  d e t a i l e d  m e t r i c s  a n d
i n f o r m a t i o n  r e l a t e d  t o  y o u r  h y d r o p o n i c

s e t u p .  

MAIN DASHBOARD OVERVIEW
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LOGS OVERVIEW

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

E . 1  W a t e r  C o n d i t i o n  L o g s

T h e  i n t e r f a c e  d i s p l a y s  a  d a t a  t a b l e  p r e s e n t i n g
w a t e r  c o n d i t i o n  m e t r i c s  l i k e  a c i d i t y ,  t o t a l
d i s s o l v e d  s o l i d s ,  w a t e r  f l o w ,  w a t e r  l e v e l ,  a n d
t e m p e r a t u r e  a n d  t o t a l  d i s s o l v e d  s o l i d s  ( T D S ) ,
w i t h  i n t e r a c t i v e  f e a t u r e s  f o r  a c t i o n s  a n d
n a v i g a t i o n  c o n t r o l s  f o r  e a s y  b r o w s i n g .

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

LOGS OVERVIEW

E . 2  W a t e r  F l o w  L o g s
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LOGS OVERVIEW

E . 3  W a t e r  L e v e l  L o g s

T h e  i n t e r f a c e  d i s p l a y s  d i f f e r e n t  w a t e r  l e v e l
r e a d i n g s  i n  a n  o r g a n i z e d  t a b l e .  I t  h a s  c o l u m n s
f o r  d a t e  a n d  t i m e ,  t h e  r e a d i n g s  t h e m s e l v e s ,  a n d
o t h e r  d e t a i l s ,  m a k i n g  e v e r y t h i n g  e a s y  t o  r e a d
a n d  u n d e r s t a n d .
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T h e  i n t e r f a c e  d i s p l a y s  p H  ( a c i d i t y )  r e a d i n g s  i n
a  c l e a r  t a b l e  f o r m a t .  I t  h a s  c o l u m n s  f o r  d a t e
a n d  t i m e ,  t h e  r e a d i n g s ,  a n d  a n y  a c t i o n s  t a k e n .
T h e  m a i n  g o a l  i s  t o  s h o w  a c i d i t y  l e v e l s  r e c o r d e d
a t  d i f f e r e n t  t i m e s ,  g i v i n g  a  c o m p l e t e  p i c t u r e  o f
t h e  d a t a .

LOGS OVERVIEW

E . 4  A c i d i t y  L o g s
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LOGS OVERVIEW

E . 5  T e m p e r a t u r e  L o g s

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

E . 6  T o t a l  D i s s o l v e d  S o l i d  L o g s

T h e  i n t e r f a c e  d i s p l a y s  a  t a b l e  t h a t  s h o w s
d e t a i l e d  i n f o r m a t i o n  o n  T o t a l  D i s s o l v e d  S o l i d s
( T D S ) ,  i n c l u d i n g  e x a c t  d a t e s  a n d  t i m e s ,  a c t i o n s
t a k e n ,  a n d  e x t r a  d e t a i l s .  T h i s  s e t u p  g i v e s  a
c o m p l e t e  v i e w  o f  t h e  d a t a .  T h e  l o g s  a r e
o r g a n i z e d  c h r o n o l o g i c a l l y  a n d  i n c l u d e
i n t e r a c t i v e  f e a t u r e s  f o r  m o r e  i n - d e p t h  a n a l y s i s .
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DEVICE OVERVIEW

T h e  A u t o m a t e d  H y d r o p o n i c  M o n i t o r i n g  S y s t e m
c o n s i s t s  o f  a  c o m p a c t  d e v i c e  h o u s i n g  a d v a n c e d
s e n s o r .  

T h e  d e v i c e  i n c l u d e s :  

D e v i c e  C a s e :  D e s i g n e d  t o  p r o t e c t  a n d  h o u s e
m o n i t o r i n g  s e n s o r s  f o r  v a r i o u s  e n v i r o n m e n t a l
a p p l i c a t i o n s .  
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DEVICE OVERVIEW

I n s i d e  o f  t h e  D e v i c e :  A  c o m p a c t  a r r a y  o f  h i g h -
t e c h  s e n s o r s  a r r a n g e d  t o  m o n i t o r  w a t e r  q u a l i t y ,
i n c l u d i n g  i n d i c a t o r s  f o r  a c i d i t y ,  t e m p e r a t u r e ,
d i s s o l v e d  s o l i d s ,  f l o w  r a t e ,  a n d  w a t e r  l e v e l .  
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DEVICE COMPNENTS
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DEVICE COMPNENTS
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DEVICE COMPNENTS
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DEVICE COMPNENTS
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DEVICE COMPNENTS
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DEVICE COMPNENTS
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DEVICE COMPNENTS
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DEVICE OVERVIEW

W i t h  t h e  A u t o m a t e d  H y d r o p o n i c  M o n i t o r i n g
S y s t e m ,  m a n a g i n g  y o u r  h y d r o p o n i c  s e t u p  h a s
n e v e r  b e e n  e a s i e r .  U t i l i z e  t h e  r e a l - t i m e  d a t a
a n d  c o m p r e h e n s i v e  f e a t u r e s  p r o v i d e d  b y  t h e
s y s t e m  t o  o p t i m i z e  y o u r  c r o p  p r o d u c t i o n  a n d
e n s u r e  o p t i m a l  g r o w i n g  c o n d i t i o n s .  I f  y o u
e n c o u n t e r  a n y  i s s u e s  o r  h a v e  a n y  q u e s t i o n s ,
r e f e r  t o  t h e  s u p p o r t  s e c t i o n  o f  t h e
d a s h b o a r d  o r  c o n s u l t  t h e  d o c u m e n t a t i o n .  

Happy farming! 
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ENDNOTE

T h e  I o T - b a s e d  D e c i s i o n  S u p p o r t  S y s t e m  f o r
N u t r i e n t  F i l m  T e c h n i q u e  ( N F T )  H y d r o p o n i c s
C u l t u r e  w a s  d e v e l o p e d  a s  p a r t  o f  t h e  C a p s t o n e
R e q u i r e m e n t  f o r  t h e  B a c h e l o r  o f  S c i e n c e  i n
I n f o r m a t i o n  T e c h n o l o g y  ( B S I T )  d e g r e e  a t
M i n d a n a o  S t a t e  U n i v e r s i t y  -  G e n e r a l  S a n t o s  C i t y
d u r i n g  t h e  2 0 2 3 - 2 0 2 4  a c a d e m i c  y e a r .
S u p e r v i s e d  b y  L u m e r  J u d e  D o c e ,  t h e  p r o j e c t
a i m e d  t o  a d d r e s s  t h e  m o n i t o r i n g  c h a l l e n g e s  i n
h y d r o p o n i c  f a r m i n g .

B S I T  s t u d e n t s  S o f i a  M a c a l u d o s ,  J e s s i e  C o n n
R a l p h  S a m ,  Z a k i  S a r m i e n t o ,  a n d  N i ñ a  R o s e
S e b i a l  c o l l a b o r a t e d  t o  d e s i g n  a n d  i m p l e m e n t
t h i s  s y s t e m ,  u t i l i z i n g  t e c h n o l o g y  t o  m a k e  a
p o s i t i v e  i m p a c t  o n  a g r i c u l t u r e .  T h e i r
c o m m i t m e n t  t o  i n n o v a t i o n  a n d  i m p r o v i n g  t h e
f a r m i n g  c o m m u n i t y  l e d  t o  t h e  d e v e l o p m e n t  o f  a
r o b u s t  d e c i s i o n  s u p p o r t  s y s t e m  t h a t  m o n i t o r s
k e y  f a c t o r s  l i k e  a c i d i t y ,  t e m p e r a t u r e ,  e l e c t r i c a l
c o n d u c t i v i t y ,  w a t e r  f l o w ,  a n d  c o n t a i n e r  w a t e r
l e v e l s .

T h r o u g h  t h i s  p r o j e c t ,  t h e  t e a m  h o p e s  t o  i n s p i r e
g r e a t e r  s u p p o r t  f o r  f a r m e r s ,  e n s u r i n g  t h a t
i n n o v a t i o n s  l i k e  t h e i r s  a r e  a c c e s s i b l e  a n d
b a c k e d  b y  g o v e r n m e n t  i n i t i a t i v e s .  T h i s  s y s t e m
n o t  o n l y  o p t i m i z e s  g r o w i n g  c o n d i t i o n s  b u t  a l s o
c o n t r i b u t e s  t o  a  m o r e  s u s t a i n a b l e  a g r i c u l t u r a l
f u t u r e ,  l e a v i n g  a  m e a n i n g f u l  l e g a c y  i n  b o t h
f a r m i n g  a n d  t e c h n o l o g i c a l  a d v a n c e m e n t .
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Sofia B. Macaludos, a Bachelor of Science in Information Technology student
majoring in Networking, played a key role in planning and executing the network
infrastructure. Her attention to detail in wiring and data gathering, along with her
ability to incorporate feedback from respondents, contributed to a more user-
centered system. Sofia's problem-solving skills helped overcome technical
challenges and optimize the network’s performance.

Jessie Conn Ralph Sam, also a BSIT student majoring in Database and an
accomplished full-stack developer, led the development of the project. His ability
to translate complex requirements into functional code, combined with his
innovative ideas and technical expertise, ensured the project’s success. His
leadership and attention to detail made him a critical asset to the team.

BIONOTE
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Zaki C. Sarmiento, a Bachelor of Science in Information Technology student
majoring in Database, played a critical role in designing and structuring the
database system. Her expertise in diagramming and thorough documentation
provided a strong foundation for the project. Zaki's keen attention to detail and
commitment to high standards ensured clear, precise, and professional
documentation, which was essential to the project's success.

Niña Rose Sebial, also a BSIT student majoring in Database, excelled in data
gathering and documentation, contributing to an efficient and reliable
database design. Niña's strong presentation skills were highlighted when she
represented the group at the research colloquium, effectively communicating
the project's goals and outcomes. Her ability to simplify complex technical
concepts helped the team gain recognition, making her a key spokesperson for
the project.
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