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Introduction

Problem:

« Basic video solution: connection between camera and user directly;

« Many solutions based on analysis of individual video stream;

 Lack of solutions of how to create video services based on various and
Edge-computing components

How to develop videoservices?

« Multi-platform edge-based monitoring, computing and analytics

« Usage of multiple cameras and services

* Proposal approach: multi-agent architecture of an Edge-centric
service-oriented system

Nikita Bazhenov Edge-Centric Video Data Analytics in Industrial Systems UBICOMM 2020 2/12



Edge-Video Data Analytics

Services:

1. Monitoring mechanical components of equipment to
detect deviations in machine operations

2. Operator monitoring in the area to control production
processes

3. Screen image text analysis from CNC display monitor to
detect errors

 Based on basic and composite events
Multiple devices are used to monitor events
« Computations are distributed among the participants of the Edge network
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Basic and composite events

Service Composite Basic event Functionality
event
Momtonng Cormrect head Head type recog- Prevention of breakage of
for positiomng nition, hecad rota- parts of the hcad mounts,
position von angle detec- duc to iIncorrect positioning
and ton of the head dunng its instal-
move- lation
ment of Counterweight ‘Head type recog- Prevenuon of the appear-
mechani- Installation mton, shock de- ance of defects on the ob-
cal Requirements tection ject being processed by the
components machine, due to the appear-
ance of wibration on the
processing head
Momitoning Full  umform york umform Ensures the implementation
for availability recognition, of safety measures o pro-
operator helmet tect the health of personncl
(human ) recogmition
presence Determuning Human and face Prevention of access o per-
in the the access recogmtion, sonnel not gqualified w oper-
arca level a databasc ate the machine, to prevent
of employee damage due o poor quality
qualhiicanons  and muuntcnance
access levels,
object distance
detection
Recogmuon of | Human and face Protecuon of personnel
a person in oa recognition, object from being in hazardous
danger zone distance detection arcas where a person can
be mmjured as a result of the
operation of the machine
Momitonng Error code Emor code recog- Providing the operator with
for text with  detaled mition, a database real-time error information,
mMmessages description compiled from the which will allow faster cor-
observed official ONC error rection of errors and ensure
on the manual the smooth operation of the
cquiIp- muasc hine
ment Related erroes Recogmtuon of er- Tracking crror chains when
display ror codes a lot of errors appear, 1O ac-
curately identify the prob-
lem and fix it a8 soon as
possible
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« Basic events - significant phenomena
In video streams

« Composite events - combination of
Interrelated basic events

« Composite events are divided into
basic with provided functionality
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Architecture of an Edge-centric service-oriented system
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Personnel monitoring to control production processes
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Recognition of people in the operator's area Recognition of a person in a hazardous work area

Multiple cameras are installed to monitor different areas

Real-time analytics based on local server computing

Interaction with sensors installed near the equipment, displaying the state of
the turned on machine to warn the personnel
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Personnel face and helmet recognition

Without helmet With helmet
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Monitoring mechanical components

Monitoring mechanical
components of equipment
to detect deviations in
machine operations

Tracking current location of:
* machining head,;
e current angle of rotation

 Based on the search for
circles and deviations in
the rotation of the head
using a fast neural
network
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Head p05|t|on|ng and angle detection (Web)
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Screen image text analysis from CNC display monitor

Storyboard

Search for highlights (color spots)
Search for quadrangular contours

« Based on Raspberry Pi Camera

1) Color scheme recognition

2) Recognition of geometric shapes

3) Affine transformations

4) Applying filters to an image

5) Text recognition
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Error code with detailed description (Web)
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Conclusion

Services based on Edge-Video Data Analytics:

* Monitoring mechanical components of equipment to detect deviations in machine operations
* Personnel presence in the area to control production processes

* Screen image text analysis from CNC display monitor to detect errors

Proposal approach: multi-agent architecture of an Edge-centric service-oriented system

Monitoring basic events and building complex events

Thank you for attention!
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