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& CAMERAS ARE EVERYWHERE! According to a

January 2013 report published by the National

Public Radio, the Chinese government has

installed more than 20 million cameras across

the country. Similarly, a recent BBC report

stated, there is one camera for every 14 people

in London. Other large cities including New

York, Paris, and Tokyo are also deploying cam-

eras in large numbers, so it is reasonable to

claim that networked cameras are everywhere.

These cameras are deployed for a wide variety

of commercial and security reasons. Further,

consumer devices themselves have cameras

with users interested in streaming videos live

from these devices.

We are all living in the golden era for computer

vision and AI, with many recent advancements

combinedwith copious training data and systems

infrastructure, largely improving their range of

capabilities. Analyzing live videos from these

cameras has great potential to impact science

and society. Live video analytics has the potential

to impact a wide range of verticals ranging from

public safety, traffic efficiency, infrastructure

planning, entertainment, and home safety.

Analyzing live video streams is arguably the

most challenging of domains for systems-for-AI.

Unlike text or numeric processing, video analytics

require higher bandwidth, consume considerable

CPU and GPU resources for processing, necessi-

tate richer query semantics, and demand tighter

security and privacy guarantees. The widespread

need for video analytics and abundance of video

data presents the unique and timely opportunity

to design solutions for live video analytics. All

aspects of video analytics call to be designed

“green-field,” from vision algorithms, to the

systems processing stack and networking infra-

structure, including hybrid cloud solutions.

Such a holistic design will enable the democra-

tization of live video analytics such that any

organization with cameras can obtain value from

video analytics.

Democratizing video analytics has many key

challenges including low-cost video analytics,

storage of video data and metadata, network

design for video streams including hybrid cloud

designs, scheduling for multitenant video proc-

essing in large distributed systems, training and

inference of vision neural networks, micropro-

cessor architectures for machine learning and

video processing, secure processing of video

analytics, privacy-preserving techniques for

video processing, and interactive querying of

video streams

In this special issue, many of these problems

are under active investigations. The paper

“Effectively Linking Persons on Cameras and

Mobile Devices on Networks” targets the problem

of video analytics on multiple cameras net-

worked together by tying together the mobile

devices of users with their appearances on the

cameras. This is a considerable advancement
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over the state-of-the-art approaches that only

use visual localization or wireless localization

alone.

Drones with cameras are increasingly touted

to become a key source for videos for a variety

of scenarios including disaster relief and ecologi-

cal surveillance. The paper “Edge-Based Live

Video Analytics for Drones” is one of the earliest

works on real-time video analytics on small

autonomous drones that tackles the difficult

challenges at the intersection of wireless band-

width, processing capacity, energy consump-

tion, and accuracy of the results. We believe it

will pave the way for many more works in this

very important area.

Driven by concerns on performance and pri-

vacy, video analytics is predicted to largely be

driven by “smart” cameras with compute on

them. Thus, virtualizing the resources on the

camera is a key requirement. “Towards Dynami-

cally Reconfigurable IoT Camera Virtualization for

Video Analytics Edge Cloud Services” takes an

important stab at this problem across a cluster

of cameras and multiple tenants (or video analyt-

ics applications).

Finally, key to effective video analytics is not

just inference of the neural network models but

also training of the models with effective training

data. We have work on “Edge-Based Discovery of

Training Data for Machine Learning” that shows

how edge-based discovery of the training data

allows for early discard of data at the edge itself,

thus when the data reaches the human labeling

experts in the cloud, it is already of higher qual-

ity. This is valuable to ensuring effective label-

ing, which in turn will lead to accurate models

over time.

We hope that readers will find these articles

interesting and informative. We also would like to

thank all authors for their submissions and all

reviewers for their timely and high-quality reviews.
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