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• T h e  m o u n t a i n s  o f  R i o  d e  J a n e i r o  
a r e  p r o n e  t o  l a n d s l i d e s  d u e  t o  
t h e i r  g e o l o g y  a n d  h i g h  r a i n f a l l  
r a t e s ;

• T h e  r e g i o n  h a s  a l r e a d y  
e x p e r i e n c e d  m a j o r  d i s a s t e r s ,  
s u c h  a s  t h e  o n e  i n  N o v a  
F r i b u r g o  i n  2 0 1 1 .  T h e  U N  
c l a s s i fi e d  i t  a s  t h e  e i g h t h  l a r g e s t  
d i s a s t e r  o f  i t s  k i n d  i n  t h e  l a s t  
c e n t u r y ;

• M o r e  t h a n  5 0 %  o f  t h e  s t a t e  o f  
R i o  d e  J a n e i r o  i s  a t  r i s k  o f  
l a n d s l i d e s .  T h e y  o c c u r  
f r e q u e n t l y  d u r i n g  r a i n y  s e a s o n s .

BACKGROUND



Explorat ion of  the appl icat ion 
of  Embedded Mult i -agent 
Systems for the monitoring of  
landsl ide-prone areas without 
human intervention;

PURPOSE OF THE STUDY



THEORETICAL FOUNDATION

Jason agent is a common agent that develops its reasoning process based on information 
provided by the environment, its desires and beliefs, and messages received from other 
agents.

Communicator agent is an extension of a Jason agent, with the ability to communicate with 
agents from other external MAS, in addition to moving to other MASs, through an IoT 
network.

ARGO agent, in turn, has the ability to manifest itself in the physical environment, perceive 
information and modify it, via sensors and actuators connected to a microcontroller.



• U s e  M A S  i n  t h r e e  c o m p u t i n g  l a y e r s :

E d g e  C o m p u t i n g :  E m b e d d e d  M A S  s e n s i n g  a n d  a c t i n g  i n  t h e  
p h y s i c a l  e n v i r o n m e n t .

F o g  C o m p u t i n g :  M A S  fi l t e r  p e r c e p t i o n s  a n d  c o o r d i n a t e  a c t i o n s  
w i t h i n  m o n i t o r e d  a r e a s .

C l o u d  C o m p u t i n g :  A  c l o u d - b a s e d  M A S  c o o r d i n a t e s  m u l t i p l e  
m o n i t o r i n g  a r e a s  a n d  r e c o r d s  e v e n t s .

PROPOSED ARCHITECTURE



RESOURCE PROTOTYPE
H a r d w a r e  c a p a b l e  o f  m a n i f e s t i n g  t h e  a g e n t ' s  c a p a b i l i t i e s  i n  t h e  
e x o g e n o u s  e n v i r o n m e n t  t o  b e  c o n n e c t e d  t o  t h e  e m b e d d e d  M A S  a t  t h e  
m o n i t o r i n g  p o i n t ;
S e n s o r s  a n d  a c t u a t o r s  c o n n e c t e d   t o  a n  A r d u i n o  p l a t f o r m .
F i r m w a r e  p r o g r a m m e d  u s i n g   t h e  J a v i n o  l i b r a r y .



IMPLEMENTATION
• A  R a s p b e r r y  P i  Z e r o  W  
• r u n n i n g  c h o n O S  w a s  u s e d  
• t o  e m b e d  t h e  M A S  t o  t h e  
• m o n i t o r i n g  p o i n t .



IMPLEMENTATION
• To  r u n  t h e  s t a t i o n ' s  M A S ,  a  

R a s p b e r r y  P i  3  M o d e l  B  w a s  
u s e d ,  a l s o  r u n n i n g  c h o n O S .



IMPLEMENTATION
• To  r u n  t h e  s t a t i o n ' s  M A S ,  a  

c o n t a i n e r  w i t h  c h o n I D E  i n s t a l l e d  
w a s  u s e d .



SCENARIO
J a s o n  a g e n t  i n  s u p e r v i s o r ' s  M A S  m a k e s  d e c i s i o n s  b a s e d  o n  f o u r  
s c e n a r i o s :

1.H u m i d i t y  b e t w e e n  6 0 - 9 0 %   m o n i t o r i n g  p o i n t  a t  r i s k   a l a r m  → →
f o r  a l l  m o n i t o r i n g  p o i n t s  i n  t h e  a r e a  f r o m  w h i c h  t h e  d a t a  w a s  
s e n t ;



REPRODUCIBILITY

https://papers.chon.group/WESAAC/2024/monitoriamentoAreaRisco/ 

https://papers.chon.group/WESAAC/2024/monitoriamentoAreaRisco/


CONCLUSION AND FUTURE 
WORK

• T h e  a p p l i c a t i o n  o f  e m b e d d e d  M A S  w a s  p r o m i s i n g  f o r  l a n d s l i d e  
m o n i t o r i n g .

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

• A d d i t i o n a l  a l e r t i n g  s y s t e m s  c a n  b e  i m p l e m e n t e d ,  s u c h  a s  
m a i l e r  a g e n t s  w i t h  t h e  a b i l i t y  t o  s e n d  e m a i l s  o r  S M S .
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