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Outline

* Cloud-LSVA project
« H2020 project
 Large scale analytics

* Annotation
* VCD - Video Content Description
- Standardisation activities
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Cloud-LSVA project

CloudLsva

Lacge Scole Video Analyss

INTEMPORA

Valeo

Cloud-LSVA - Cloud Large Scale Video Analysis

Co-ordinator: Vicomtech
Duration: 36M - 1.1.2016 —31.12.2018

Security & Data Privacy
3

USIVERSITY o0 LINIics
il himbane

Research and Innovation Action
H2020-ICT16-Big Data Research
Outcome A — Big Data technologies

Web Page: http://cloud-Isva.eu/
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Cloud-LSVA project E:Ioggggxﬁ

* Annotation for ground truth generation
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Measurement Annotations Ground Measurement Annotations Ground
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Cloud-LSVA project CloudLsVA
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 Data labeling automation process
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Manual /\ v Automated
Toda Semi-Automation Where we would
v -Needed ! like to be !

Manual
+

On-demand

-Learn best combination of manual

-Fully manual -Manual GUI -Automation first
-Annotate each frame -On-demand analytics -Manual GUI to validate and automated process
-Low speed -Medium speed -High speed -Very high speed
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Cloud-LSVA project

Specific Detectors & Tracking Algorithms

e

Update Algorithms /
Learning Process

.

Autonomous Driving
Function Continuous
itraining and Validation
Data/Scenario
Requirements: Training
Validation

ADAS Functions
Validation

-g L L DATA Annotated Annotated Ground- Synthetic Scenario
o *e Data truth Data . & Data
—_— - Py - Py 1 b
RAW DATA L s sy
Other Open Data l Video + Labels 1 Data
Automatic Labelling: Ground Truth ! ] :
Semantic, Bbox, 3D Igoint T ! Synthetic Seenario
! ! Interactive ! Scenario Exploiting:
Cloud labelling 1 e Dynamic + S_tat!c
1 g9 parameter variation
X 1
Data Management Module 1 Simulated Scenario
1
Real Scene Recordings
() Raw Data
2 Pre-Annotations
e Embedded Analytics
()
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. Retrain, refine,
update algorithms
from new models
trained in the Cloud

N *  Perception Sensors
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* Web Ul for ground truth validation
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CloudLsva

Lacge Scole Video Analyss

Cloud-LSVA project

* Cloud platform for orchestration

« ADAS annotation: to create tools
to enable large scale ground truth
generation

&
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« Cartography update: to develop
a system to create and update HD
maps from crowd sourced data
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Large scale analytics i ool ..’
J y i CloudLsva
L EE
* One-day recording labeling exercise § s e
- Large-scale exercise e — .‘ﬁf’ :
° i hlppa:
* Cluster allocation, raw data pre-processing, |1
CNN processing, cost analysis ﬁ:"—:ﬂ! E"@q oo A,
Cloud cluster ‘ Total: 1h 32’
—] Raw data | I
E enngY -5 TR 32 worker nodes o Job: Oh 20’ (parallel run)
8 hours video + x16 computing cores Effective time/job: 1.39s
lidar X64 GB RAM ;€
4000 clips =512 cores (2048 GB RAM) Cluster: 23.284 €/month

Cost/job: 0.012 €

Cost experiment: 48 €

S. Sanchez-Carballido, O. Senderos, M. Nieto, and O. Otaegui, “Semi-Automatic Cloud-Native Video Annotation for Autonomous Driving,” Applied Sciences,
2020, 10, 4301, doi: 10.3390/app10124301
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Annotation C!mt.l'g_l‘.ms

« Metadata which describe
the content of a scene in
an structured manner

* In many cases, metadata
needs to be attached to
data series: videos, lidar,
static images, etc.

* Annotations need to
cover:
—  Object descriptions
—  Spatio-temporal entities

—  Synchronization and
timestamps

—  Sensor calibration
—  Numerical ranges )
—  Actions and events 2D-3D objects 2D segmentation Maneouvres (actions)
—  Time intervals

— Relations between elements

—  Semantic concepts

=
I Car 72
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Annotation
- Elements = {Objects,

Object

Person, signal, car or any object with
spatial description (e.g. bounding box)
and sensor ID from which it is seen

The period of time where
an action happens

The momentin which the person
yssing the road

L3Pilot Summer School

, Events,

This is an urban scene, it is

itis a sequence from an onboard
camera
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, Relations}

Relation

The object person is the actor of the action,
and the event triggers the action.
Apersoncrosses the road when is

CloudLsva
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Annotation / Annotation format &'°E.§PE¥£5

* Elements, Frames and Streams

JSON
messages

Streams

) 3Pilnt
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« VCD (Video Content Description)
syntax and tools for multi-purpose data

Annotation / Annotation format

LI\VCD

labelling

JSON schema

Multi-sensor labels

Objects and Scene-level
Nested attributes

Static and dynamic information
Online and offline processing

Linkage between L3PILOT CDF and VCD to

extend metadata labelling capabilities for

recordings

09.09.2020
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Github (open source, MIT license)
https://github.com/Vicomtech/video-content-description-VCD

C|0UdLSVA

Lacge Scele V'

Python and Typescript APIs

0D

CloudLSVA

VI-DAS

Viulib’

turing vision in'c reality
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https://github.com/Vicomtech/video-content-description-VCD
https://github.com/Vicomtech/video-content-description-VCD
https://github.com/Vicomtech/video-content-description-VCD
https://github.com/Vicomtech/video-content-description-VCD
https://github.com/Vicomtech/video-content-description-VCD
https://github.com/Vicomtech/video-content-description-VCD
https://github.com/Vicomtech/video-content-description-VCD
https://github.com/Vicomtech/video-content-description-VCD

Annotation / Annotation format CloudLSVA
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* Horizon 2020 / Innovation radar

- [ap—— I Frgish o - Eercpew Ergtah 0
Commission Cammissinm

Ewropesn Commmpion > Noegon 2026 > mnavetion Rader >

Luwropess Camrtasns ) Movizsn 2020 > swsuvalon Rader )

Discover
Great EU-funded Innovations

Discover
Great EU-funded Innovations

nnovation Innovation
Semi-automatic and collaborative VCD/SCD (Video/Scene Content
annotation SW and HW platform to Description) data model for large scale
handle large-scale video data video annotation
’ Marxet Matunty 0 Inmovanon topic E,’ Dame of analysis B Q0 10 maket neods i Market Maturity O Innowiico topiks [‘3\ Owie of anaiynis h/‘ Go 1o markat needs
D Tein Baany senenr Hade ' D Tk Nundy TRt wenewe Nakay W
https://www.innoradar.eu/innovation/22423 https://www.innoradar.eu/innovation/22420
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https://www.innoradar.eu/innovation/22423
https://www.innoradar.eu/innovation/22420
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Annotation / Annotation format

« Standardisation
« ASAM e.v.
* VCD - OpenLABEL

Simulation Interface

Open Simulation Interface

+  Genericinterface
between automated
driving functions,
driving simulation framew
orks and sensor models

~
|

CloudLsva
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Concept description

\

OpenXO‘ntoIogy

Semantic description

+ Semantic Concepts
Taxonomy
Relations and events
defeinition
Reasoning capacity

==

/\

J—
I Concept Treaceability & interoperability I

N

Network, junctions, signals

OpenCER——

Road Surface:
Microscopic information
Data format

i
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( Static Data A ( Dynamic Data
(Infrastructure) (manoeuvres)
ORp?NnMDIk?IVE i OpenSCENARI
{elo] letwork: .7
Macroscopic Information Manouvers:

Dynamic content
Relations 6 scene
descriptions
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Real data
(framewise element

OpenLABE

Labels for sensor recordings:
Required Annotations
Data Type

*

Data Recordings

Recording platform:
Format

Synchronisation $O

Calibration
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Thank you for your kind attention.

Marcos Nieto
mnieto@vicomtech.org

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 723051.
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