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•  Overweight	
  
and	
  obesity	
  in	
  
Adults	
  
– US:	
  70%	
  
•  $200B	
  

– Australia:	
  63%	
  
•  $14B	
  

– Fiji:	
  51%	
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Nutri?on	
  Monitoring	
  System	
  

•  Manual	
  methods	
  
– 24	
  hour	
  recalls	
  
– Food	
  frequency	
  ques?onnaires	
  
– Smartphones	
  

•  Issues	
  
– Par?cipants	
  burden	
  
–  Imprecise	
  	
  
– Low	
  comple?on	
  rate	
  (~15%)	
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Nutri?on	
  Monitoring	
  System	
  

•  Automa?c	
  methods	
  
– Sensor-­‐based	
  
– Environment	
  sensors	
  
– Removing	
  the	
  par?cipant	
  burden	
  

•  Issues	
  
–  Imprecise	
  (lack	
  of	
  food	
  detec?on)	
  
– Not	
  prac?cal	
  for	
  free-­‐living	
  style	
  
– Privacy	
  

5	
  



Nutri?on	
  Monitoring	
  System	
  

•  Automa?c	
  methods	
  
– Sensor-­‐based	
  
– Wearable	
  sensors	
  
–  	
  Real	
  ?me	
  food	
  intake	
  monitoring	
  

•  Issues	
  
– Average	
  accuracy	
  of	
  90%	
  	
  
– Only	
  tested	
  in	
  lab	
  environments	
  
– Single	
  dimension	
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More	
  Connected	
  Devices	
  on	
  the	
  Planet	
  
Today	
  Than	
  People	
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Internet	
  of	
  People	
  



Internet	
  of	
  Things	
  Applica?ons	
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Smart	
  Nutri?on	
  Monitoring	
  System	
  

•  Non-­‐invasive	
  
– Minimizing	
  the	
  amount	
  of	
  direct	
  input	
  and	
  ac?ons	
  
from	
  users	
  

•  High	
  data	
  accuracy	
  and	
  reliability	
  
– Heterogeneous	
  IoT	
  sensors	
  

•  Scalability	
  
– Cloud	
  and	
  Fog	
  Compu?ng	
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FOG	
 FOG	


FOG-­‐Engine:	
  Decentralized	
  Hierarchical	
  Big	
  Data	
  
Processing	
  on	
  the	
  Edge	
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  Processing,	
  Mining,	
  Storage,	
  and	
  Visualiza*on	
  

CLOUD	


Network	
  Access	
 Network	
  Access	


Ra
w
	
  

da
ta
	
  

.	
   .	
   .	


Ra
w
	
  

da
ta
	
  

.	
   .	
   .	
 LAN:	
  very	
  high	
  b/w	
  
(x1GB/s)	
  
MAN:	
  high	
  b/w	
  
(x100MB/s)	
  

WAN:	
  low	
  b/w	
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Data	
  Preprocessing	
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FOG-­‐Engine:	
  Data	
  Analy?c	
  
micro-­‐Engine	
  

IoTs	


Network	
  of	
  Sensors	
  and	
  Actuators	
  (Physical	
  World)	
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Fog	
  Compu?ng	
  

•  The	
  Fog	
  	
  
–  extends	
  the	
  cloud	
  compu?ng	
  paradigm	
  to	
  the	
  edge	
  of	
  the	
  
network,	
  	
  

–  enables	
  a	
  new	
  breed	
  of	
  applica?ons	
  and	
  services	
  	
  
–  an	
  appropriate	
  solu?on	
  for	
  the	
  applica?ons	
  and	
  services	
  that	
  
fold	
  under	
  the	
  umbrella	
  of	
  the	
  IoTs.	
  

•  Benefits	
  	
  
–  low	
  latency	
  
–  loca?on	
  awareness	
  
–  widespread	
  geographical	
  distribu?on	
  
–  mobility	
  support	
  
–  the	
  strong	
  presence	
  of	
  streaming	
  and	
  real-­‐?me	
  applica?ons	
  
–  heterogeneity	
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Architecture	
  of	
  Smart	
  Nutri?on	
  
Monitoring	
  System	
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IoT	
  Components	
  

•  Raspberry	
  Pi	
  3.0	
  x	
  6	
  
–  	
  emteria	
  OS	
  

•  8MP	
  Camera	
  x	
  5	
  
•  Smart	
  Scale	
  x	
  1	
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System	
  Prototype	
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Weight	
   Volume	
  
Structure	
  

FOG-­‐Engine	
  

AgiSof	
  PhotoScan	
  Pro	
  



System	
  Interac?ons	
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RESTful	
  API	
  



Conclusions	
  and	
  Future	
  Works	
  

•  Smart	
  nutri?on	
  monitoring	
  system	
  
– Heterogeneous	
  IoT	
  sensors	
  
– Non-­‐invasive	
  
– U?lizing	
  Fog-­‐engine	
  

•  Future	
  works	
  
–  Innova?ve	
  Machine	
  Learning	
  for	
  food	
  detec?on	
  
and	
  food	
  classifica?on	
  

– System	
  valida?on	
  and	
  verifica?on	
  (by	
  die??an)	
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