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Frame  Differencing  Function 

Frame Difference (Movement Metric): 



Which  frames  to  select? 
Given a sequence of frame differences D = {di, di+1, …. , di+(n-1)}, 
divide D into (l+1) partitions 

Linear partition problem – O(ln2) 

Define H[n,l] as the optimum value of a partition arrangement with n 
frame differences and l partitions.  

Dynamic Programming Formulation: 



Before	
  Active	
  Cache

Active	
  Cache	
  Achieves	
  Higher	
  Accuracy	
  	
  	
  	
  

After	
  Active	
  Cache

-­‐  Active	
  Cache	
  can	
  be	
  applied	
  to	
  any	
  objects	
  
-­‐  Active	
  Cache	
  can	
  be	
  used	
  to	
  hide	
  any	
  end-­‐to-­‐end	
  delay	
  



Glimpse	
  Architecture	
  

Server	
  

Detection	
  
Feature	
  

Extraction	
   Classification	
  

Network	
  

Trigger	
  
Frame	
  

Active	
  
Cache	
  

Client	
  

Camera	
   Display	
  

Labels,	
  	
  
bounding	
  boxes	
  Frame	
  

1.   Active	
  Cache	
  combats	
  e2e	
  latency	
  and	
  regains	
  accuracy	
  
2.   Trigger	
  Frame	
  reduces	
  bandwidth	
  usage	
  
	
  



Reduce	
  Bandwidth	
  Usage	
  with	
  Trigger	
  Frames	
  

‧Strategically	
  send	
  certain	
  trigger	
  frames	
  to	
  the	
  server	
  

	
  



‧Strategically	
  send	
  certain	
  trigger	
  frames	
  to	
  the	
  server	
  
1.  Measuring	
  scene	
  changes	
  

	
  
	
  

Reduce	
  Bandwidth	
  Usage	
  with	
  Trigger	
  Frames	
  



‧Strategically	
  send	
  certain	
  trigger	
  frames	
  to	
  the	
  server	
  
1.  Measuring	
  scene	
  changes	
  
2.  Detecting	
  tracking	
  failure	
  
-­‐	
  The	
  standard	
  devia9on	
  of	
  distance	
  of	
  all	
  tracked	
  points	
  between	
  two	
  frames	
  

	
  

Reduce	
  Bandwidth	
  Usage	
  with	
  Trigger	
  Frames	
  



‧Strategically	
  send	
  certain	
  trigger	
  frames	
  to	
  the	
  server	
  
1.  Measuring	
  scene	
  changes	
  
2.  Detecting	
  tracking	
  failure	
  

‧Limiting	
  the	
  number	
  of	
  frames	
  in-­‐flight	
  
	
  
	
  

Reduce	
  Bandwidth	
  Usage	
  with	
  Trigger	
  Frames	
  



Evaluation	
  

• 	
  Object	
  recognition	
  pipelines	
  
	
  	
  	
  	
  	
  1.	
  Face	
  recognition	
  
	
  	
  	
  	
  	
  2.	
  Road	
  sign	
  recognition	
  

	
  
	
  



Evaluation	
  

• 	
  Object	
  recognition	
  pipelines	
  
	
  	
  	
  	
  	
  1.	
  Face	
  recognition	
  
	
  	
  	
  	
  	
  2.	
  Road	
  sign	
  recognition	
  

• 	
  Datasets	
  
	
  	
  	
  	
  1.	
  Face	
  Dataset:	
  

	
  	
  	
  -­‐	
  26	
  videos	
  recorded	
  with	
  a	
  smartphone	
  
	
  	
  	
  -­‐	
  30	
  minutes,	
  54K	
  frames,	
  and	
  36K	
  faces	
  
	
  	
  	
  -­‐	
  Scenarios:	
  shopping	
  with	
  friends	
  and	
  waiting	
  at	
  a	
  subway	
  station	
  
2.	
  Road	
  Sign	
  Dataset:	
  	
  
	
  	
  	
  	
  -­‐	
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  caused	
  performance	
  degradation	
  and
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  are	
  fundamental	
  problems
to	
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Figure 14: Performance of tracking based on the fraction of frames picked from the active cache using both 
datasets. 
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