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Goals	
   Gabriel:	
  Cogni-ve	
  Assistance	
  Framework	
  
§ 	
  Provide	
  guidance	
  for	
  everyday	
  tasks	
  on	
  wearable	
  device	
  

§ 	
  Cloudlets	
  can	
  provide	
  low-­‐latency,	
  Cloud-­‐like	
  compute	
  
	
  	
  	
  	
  resources	
  to	
  augment	
  the	
  mobile	
  device	
  
§ 	
  	
  Explore	
  a	
  few	
  well-­‐defined	
  examples	
  of	
  task	
  assistance	
  

Lego	
  Construc-on	
  Guide	
  
Drawing	
  Instructor	
  

Ping	
  Pong	
  Coach	
  
§ 	
  Suggest	
  hit	
  leL	
  or	
  hit	
  right	
  based	
  on	
  opponent,	
  ball	
  posiMons	
  
§ 	
  Requires	
  extremely	
  fast	
  response	
  Mmes	
  

	
  
§ 	
  MulMple	
  opponent	
  detecMon	
  algorithms	
  run	
  in	
  parallel	
  for	
  	
  
	
  	
  	
  	
  speed	
  and	
  accuracy	
  

§ 	
  Wearable	
  drawing	
  tutor	
  can	
  work	
  with	
  any	
  physical	
  medium	
  

Context-­‐based	
  YouTube	
  Tutorials	
  
§ 	
  Deliver	
  context-­‐relevant	
  tutorial	
  videos	
  
§ 	
  87+	
  million	
  tutorial	
  videos	
  on	
  YouTube	
  
§ 	
  State-­‐of-­‐the-­‐art	
  context	
  detector	
  

§ 	
  E.g.	
  making	
  an	
  omelet	
  
§ 	
  Recognize	
  egg,	
  buXer,	
  etc.	
  
§ 	
  Recommend	
  video	
  for	
  same	
  style	
  omelet,	
  with	
  same	
  tools	
  

§ 	
  Coarse-­‐grained	
  guidance	
  in	
  form	
  of	
  displayed	
  video	
  
	
  

CogniMve	
  Engine	
  1	
  
e.g.	
  Face	
  recogniMon	
  

CogniMve	
  VMs	
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CogniMve	
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Input:  
some target task 

Guidance: 
§  step by step 

instructions 
§  know your progress 
§  corrective feedback 

Raw	
  stream	
   Symbolic	
  Representa-on	
  
(binary	
  image)	
  

Feed	
  to	
  almost	
  unmodified	
  
logic	
  in	
  original	
  soKware	
  

•  Find	
  paper	
  
•  Locate	
  sketches	
  
•  Remove	
  noise	
  

Visual	
  Feedback	
  

§ 	
  Modify	
  exisMng	
  sketching	
  tutor	
  app	
  
§ 	
  Replace	
  digiMzer	
  input	
  with	
  
	
  	
  	
  Glass	
  camera	
  +	
  custom	
  CV	
  code	
  
§ 	
  Guidance	
  provided	
  in	
  Glass	
  display	
  
	
  
	
  

Raw stream 
(process in pairs) Symbolic Representation 

(3-tuple) 

Suggestion based on 
recent state history 

•  Table detection 
•  Opponent detection 
•  Ball detection 

Verbal Feedback 

<is_playing, 
  ball_pos, 
  opponent_pos> 

“Left”/ “Right” 

§ 	
  Assist	
  in	
  construcMng	
  2D	
  Lego	
  models	
  
§ 	
  Step-­‐by-­‐step	
  instrucMons	
  based	
  on	
  current	
  state	
  
§ 	
  Verbal	
  +	
  visual	
  guidance	
  to	
  add,	
  remove,	
  or	
  move	
  a	
  piece	
  

§ 	
  Demo	
  video:	
  hXp://youtu.be/uy17Hz5xvmY	
  

Visual + Verbal 

Guidance 

Raw Input Stream 

Symbolic 
Representation 

“Digitize” 

Rotated frame 1 

Rotated frame 2 

A1: White wall A2: Dense optical flow A3: LK optical flow 

70 millisecond, error prone  

Latency increases by 50%, but more robust 


