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Will	  the	  glass	  fall?	  

The	  Astounding	  Athle/c	  Power	  of	  Quadcopters	  |	  Raffaello	  D'Andrea	  |	  TED	  Talks	  
hDps://www.youtube.com/watch?v=w2itwFJCgFQ	  





How	  automa/on	  works	  
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Our	  Plant	  is	  a	  Gantry	  Crane	  



Steps	  to	  Automa/on	  	  

Applied	  Newton’s	  laws	  of	  mechanics	  to	  our	  plant.	  

Formulated	  a	  mathema/cal	  model.	  	  

Validate	  controller	  design	  in	  
simula/on	  followed	  by	  experiment	  

Designed	  control	  algorithm.	  



The	  Cart	  

The	  Load	  

Gantry	  Crane	  

The	  x-‐direc/on	  

Angle	  
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Mathema/cal	  Modeling	  



Control	  and	  Design	  Considera/ons	  

Rich	  

Smart	  

Handsome	  



Speed	   Energy	  Efficiency	  

Control	  and	  Design	  Considera/ons	  
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Involved	  Trade-‐offs	  
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The	  Cart	  

The	  Load	  
The	  Angle	  

The	  x-‐direc/on	  

Experimental	  Set	  Up	  



Ini/al	  experiment	  



Comparison:	  Simula/on	  and	  Experiment	  

Comparison:	  Simula/on	  and	  Experiment	  

Red	  line	  -‐experiment	   Green	  line	  –	  simula/on	  
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Comparison:	  Simula/on	  and	  Experiment	  ncjifeiaebehbababfewyfgjnfiowhfuhqwuf	  

	  Successfully	  Designed	  a	  Mathema/cal	  Model	  

Time	  [s]	  

Time	  [s]	  
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