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Today’s Technological Factors in Robotics 
• The Billions of Devices/Year cell phone industry has created: 

• Inexpensive High Performance Wireless Communications 
• Inexpensive Low Power High Performance Computing 
• Inexpensive High Performance Cameras and other Sensors 
• Inexpensive High Performance Displays 
• Inexpensive Dense Data Storage on Device and Cloud 
• Inexpensive High Performance Batteries 
• Inexpensive High Efficiency Power Electronics 

 

• Hybrid and Electric Vehicles have lead to High Performance Batteries and Electric motor drive 
technology 

 

• Social Media Big Data, Cloud Computing, and Deep Learning has enabled Machine Perception to 
Reach Human Levels of Performance 

• Visual Object Recognition 
• Speech Understanding 

 



• World’s data storage now measured in Zetabytes (10^21 Bytes) 
• By Comparison – Number of Synapses in Human Brain: ~ 10^14 
• About 10 billion images have been uploaded 

 

• World’s computing capacity approaching 1 Zeta OPS 
• Google is one of world’s largest consumers and manufacturers of computers 
• Highest performance video games now do 80% of their computing on the cloud 

 

• High speed wireless connection to the internet becoming ubiquitous  
• Example Product: Google Chromecast ($35) 

 

• Batteries have low energy density (approx. 1/10 fossil fuels) 
• SWaP is at a premium in mobile devices 

 

• Hard part of robotics is between the ears (of the robot) 
• Many problems get easier with lots of data + processing 

• Example: Use of maps for autonomous driving 

• Example: Visual object perception 

 

• Big Idea : Put the robot brain on the cloud 
• Side benefit – all robots learn from each robot’s experience 

 

• RESULT: Hyper-Exponential Growth 
 

 

Cloud Robotics + Robotics Beyond the Cloud 
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