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Introduction  to  “Edge”



What is an ‘Edge’ platform?
On-premise compute capable 
resource 
• Placed physically close to data 

source
• Data sources connect to the 

Cloud through them
• First receivers & analyzers of data
• Designed to endure on-field 

conditions while capable of 
complex analytics
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Why do we need edge platforms?
• Slow/Unreliable network connectivity
• Expensive network connection
• Privacy/Security of customer data
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Constraints for ai on the edge
• Close to real time performance 

requirements
• Low power consumption
• Adaptable to different input data formats 

& resolutions
• Deployable on low-memory platforms
• Maintain ‘reasonable’ accuracy

Performance Power

Accuracy Size



Technology ecosystem



Hardware choices

General Purpose
Easily programmable

High throughput
Low power

Ultra low power
Low price

Massively parallel
High throughput



Software  stack 

CPU
GPU 

(integrated 
and discrete)

FPGA
Movidius
(integrated 

and discrete)
GNA Nervana

MKLDNN CLDNN DLA MVTensor GNA 
plugin

AOCL 
SDK NCSDK OCL GNA

Nervana API

OpenVINO: Model Optimizer / Inference Engine N-graph

Caffe Tensorflow CNTK Neon MXNET Torch Theano

Alexnet Googlenet VGG SSD RCNN RNN

Classification Detection Recognition Tracking

Hardware

Low-level API

Mid-level/Graph 
API

Frameworks

Optimized 
Topologies

Use-cases Segmentation

Applications Person 
Detection

Person 
Tracking

Person 
Recognition

Object 
Detection

Object 
Tracking

NNAPI

Activity 
Recognition

Operating	System Android Linux Windows



Challenges 
• Picking the right combo from the layers 
• Optimizing across the stack for particular use-case
• Integration with the rest of the software pipeline



Deployment solutions



Intel® IOT rfp ready kits
• Bundled hardware, software and support
• Optimized for the specific use cases
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Cloud platform integration
• Solutions deployed as Function as a Service (FaaS) offerings in Cloud 

Service Providers
• Active effort to integrate into AWS Greengrass as Lambdas
• Support for other CSPs also on roadmap



Faas Demo: Multi-class object detection
• Identify and locate all the objects in the 

picture
• Accurately locate their positon in the 

picture with bounding boxes
• Techniques well published

Image with bounding boxes around objects
Source: Liu et. al., SSD:SingleShot Multibox Detection



links
• Intel® IoT RFP Ready Kit

www.intel.com/content/www/us/en/products/solutions/iot.html

• FaaS released with Intel® OpenVINO™ toolkit
software.intel.com/en-us/openvino-toolkit

• Optimized DL models available in github
github.com/intel/Edge-optimized-models

• AI at Intel
software.intel.com/ai-academy
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Notices
Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmark
and MobileMark, are measured using specific computer systems, components, software, operations and functions. Any change to any of those factors may cause the results to 
vary. You should consult other information and performance tests to assist you in fully evaluating your contemplated purchases, including the performance of that product when 
combined with other products. For more complete information visit: http://www.intel.com/performance. 

Tests document performance of components on a particular test, in specific systems. Differences in hardware, software, or configuration will affect actual performance. Consult 
other sources of information to evaluate performance as you consider your purchase. For more complete information about performance and benchmark results, visit 
www.intel.com/benchmarks.

Intel technologies’ features and benefits depend on system configuration and may require enabled hardware, software or service activation. Performance varies depending on 
system configuration. No computer system can be absolutely secure. Check with your system manufacturer or retailer or learn more at intel.com.

The products described may contain design defects or errors known as errata which may cause the product to deviate from published specifications. Current characterized errata 
are available on request.

FTC Optimization Notice
Optimization Notice: Intel's compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to Intel microprocessors. 
These optimizations include SSE2, SSE3, and SSSE3 instruction sets and other optimizations. Intel does not guarantee the availability, functionality, or effectiveness of any 
optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this product are intended for use with Intel microprocessors. Certain 
optimizations not specific to Intel microarchitecture are reserved for Intel microprocessors. Please refer to the applicable product User and Reference Guides for more information 
regarding the specific instruction sets covered by this notice. 
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Notices (II)
No license (express or implied, by estoppel or otherwise) to any intellectual property rights is granted by this document. 

Intel disclaims all express and implied warranties, including without limitation, the implied warranties of merchantability, fitness for a particular purpose, and non-infringement, as 
well as any warranty arising from course of performance, course of dealing, or usage in trade. 

This document contains information on products, services and/or processes in development.  All information provided here is subject to change without notice. Contact your Intel 
representative to obtain the latest forecast, schedule, specifications and roadmaps. 

The products and services described may contain defects or errors known as errata which may cause deviations from published specifications. Current characterized errata are 
available on request. 

Copies of documents which have an order number and are referenced in this document may be obtained by calling 1-800-548-4725 or by visiting 
www.intel.com/design/literature.htm. 

Intel, the Intel logo, Atom, Quark, Iris, Altera, Arria and Movidius are trademarks of Intel Corporation or its subsidiaries in the U.S. and/or other countries.  

AWS, Greengrass and AWS logo are trademarks of Amazon.

*Other names and brands may be claimed as the property of others 
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