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● ABSTRACT 

 

 

By 

 

Alvito Davian 

Leonardo Rusli, B.Sc., M.Sc., Ph.D, Advisor 

 

SWISS GERMAN UNIVERSITY 

 

 

T h i s  t h e s i s  a i ms  t o  im pl em en t  an  In t e r n e t  o f  Th in gs  ( IoT ) - b as ed  

p r ed i c t i v e  m ai n t enan ce  sy s t em fo r  hou s eh o l d  w ash i ng  mach in es ,  

f o cus i ng  o n  th e  ea r ly  d e t ec t io n  o f  com po nen t  d egrad a t io n ,  

p a r t i cu l a r l y  wi t h in  b ea r i ng s .  As  mo der n  app l i an ces  b ecom e  m o r e  

i n t eg r a t e d  w i th  s m ar t  t e ch no l og i es ,  p r oac t iv e  m ain t en ance  

s t r a t eg i e s  a re  e s s en t i a l  t o  enh an ce  o p e r a t i on a l  r e l i ab i l i t y  and  

ex t en d  equ ipm en t  l i f e sp an .  T h e  m et ho do lo gy  i nv o l v es  t h e  

i n t eg r a t io n  o f  m ul t ip l e  s en so rs — i n c l ud in g  an  M PU 60 50  

acce l e rom e te r  fo r  v ib r a t io n  mo ni t o r in g ,  an  G Y M AX 44 6 6  f or  

au d i o  f r eq u en cy  r ead in gs ,  and  an  ACS 71 2  f o r  cu r r en t  s en s i ng —

co nn ec t ed  t o  an  ESP 32  mi c ro con t r o l l e r .  D a t a  a r e  co l l e c t ed  an d  

an a ly zed  i n  bo th  t im e  an d  f r eq u en cy  d om ai ns  t o  i s o l a t e  i r r eg u l a r  

p a t t e rn s  t h a t  s i gn i f y  m ech an i ca l  anom al i es ,  e s p ec i a l l y  b ea r in g  

w ea r .  Th e  sy s t em em plo ys  s i gn a l  p r oce s s in g  t e chn i qu es  su ch  as  

Fa s t  Fo u r i e r  T r an s f o rm  ( FFT )  fo r  f r eq u en cy  an a l ys i s ,  an d s om e 

f i l t e r in g  t e ch n i qu e  t o  i nc r eas e  th e  sys t em ’s  accur acy .  P r e l i min a r y  

t e s t i ng  h as  d emo ns t ra t ed  t h e  s ys t em’ s  c ap ac i ty  t o  d e t ec t  e a r l y  

s ig ns  o f  w ea r  t h ro ug h  d i s t i n c t  v i b ra t i on  an d  aud io  s i gn a t u r e s .  The  

r e s ea r ch  con c lu des  t h a t  su ch  Io T - en ab led  m oni to r i ng  s ys t em s  can  

s ig n i f i c an t ly  enh ance  m ai n t en an ce  accu r acy  and  r edu ce  d ow n t im e ,  

w h i l e  a l so  s e rv in g  a s  a  s ca l ab l e  mo d e l  f o r  b r o ad e r  ho me  ap p l i an ce  

d i ag no s t i cs .  

 

Keywords: Predictive Maintenance, IoT, FFT, Vibration Analysis, Smart Washing 

Machine. 
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