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Motivation



ASAM OpenLABEL V1.0.0 - Foundations

Project and milestones

OpenLABEL V1.0.0 — Released Nov. 2021

* Multi-sensor Object labeling
* Scenario tagging

« JSON schema — data model and format Table of Contents @ ASAM

1. Foreword

+ TTL Ontology for scenario tagging

S ASAM OpenLABEL

3. Scope Version: 1.0.0,2021-11-12
3.1. Multi-sensor data labeling

3.2. Scenario tagging

i ldeation : Standard i Release i

5. Terms and definitions o This document is the copyrighted property of ASAM e. V. In alteration to the regular license terms, ASAM allows unrestricted
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E D 3I’d 20 1 9 E P rOJ e ct E N 202 1 6. Conceptual overview distribution of this standard. §2 (1) of ASAM’s regular license terms is therefore substituted by the following clause: "The
. ec . - ov 6.1. Data annotation in ASAM e licensor grants everyone a basic, non-exclusive and unlimited license to use the standard ASAM OpenLABEL".
. . OpenLABEL
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. .

6.3. Metadata
6.4. Coordinate systems

: standard 1. Foreword

: : e e ASAMe. V. (Association for Standardization of Automation and Measuring Systems) fit organization that promot
H H e. V. (Association for Standardization of Automation and Measuring Systems) is a non-profit organization that promotes
H Ja n 2021 . 7. Multi-sensor data labeling £ 3 B B

71, Introduction standardization of tool chains in automotive development and testing. Our members are international car manufacturers, suppliers, tool

.
H
H
H
H
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I ) 7, Annotation schema vendors, engineering service providers and research institutes. ASAM standards are developed by experts from our member companies and
7.3. Structure are thus based on real use cases. They enable the easy exchange of data or tools within a tool chain. ASAM is the legal owner of these
7.4.Elements standards and responsible for their distribution and marketing.
: :
H H
https://openlabel.asam.net/\V1-0-0/schema/openlabel json_schema.json

i Concept EWebinar https://openlabel.asam.net/V 1-0-0/ontologies/openlabel ontology scenario_tags.tl
i Project : June 2021
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ASAM OpenLABEL V1.0.0 - Motivation

Industry requirements Define focus areas
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What do we need? Focus on current needs

Keeping it extendable for future versions

Consensus and joint work
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ASAM OpenLABEL V1.0.0 - Scope

Multi-Sensor Data Labeling Scenario Tagging
* Object labeling in images, videos, point clouds + Test scenario tagging
+ 2D and 3D geometries (boxes, lines, shapes) + Tag relationships
+ Time intervals and synchronization * Ontology-based definitions

+ Coordinate system management
» Attributes (categorical, numerical, custom)
* Linkage to ontologies

* For ground-truth generation * For semantic search of scenario conditions
* For training dataset generation

Scenery
= Broken line
= Divided road
= Drive on right
= Lane dimensions [ Width (m):3.4t037]
= Level plane

Environmental Conditions

(O o

= Cloudiness [ Cloud cover (okta): O to1]
= Day
= Sun elevation [ Angle (degree): 101030 ]

Agents

= Stop
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ASAM OpenLABEL V1.0.0

Use cases



Object labeling

car-<3> 9.3 m

2D Bounding box 3D Bounding box

(cuboid)

3D Point cloud
segmentation

2D Semantic segmentation
(instance, panoptic)

& ASAM



Object labeling

3D Polyline

Time intervals:
Actions, events

Frame info |
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= Annotations info 3 Stream Mosaic

. Offsets
* info

s

» Labals
" for level

— | I 1 —J

w~
Timelines

3D Mesh

2D/3D points and custom types
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Scenario tagging

ODD, Behaviour and Admin

Tags

example.xosc

example.json

"apentabel™ {
“meladala” |
“schema_version™ "1.0.0°,

“tagoed_file" " Iresourcesiscenarios/example xosc”

}
“ontologies": {
o

“un”: "nittps:ifopenlabal @sam.net™1-0-0

openlabel_ontology_scenario_tags.ttl

dbase =https fopenlabel asam. netvi-0-0lontologies!= .
@prefix rdf: <http/www. w3 org'199902/22-rdf-syntax-nsé=
@prefin rdls. <hip Hwew w3 o 200001 rdl-schament>

<RoadTypeMinar= a rdfs Class
rdlfs subClassOf <DiivableAreaTypes .

<MationCutln= a rdfs Class |
rdfs subClassOf <BehaviourMotion:= .

ontologies/openkabel_ontclogy_scenario_tags tl"

t=ing"e } =scenanoVersions a idis Properly
tags i refers to rdfs:label “Scenario version"@en ;
= rdfs:domain <Scenario=
o rdfe range rdfs Litaral

“type™: "RoadTypeMinar”,
“ontology_uid™ 07

)
A .'q[fpe' “MotianCutin”
“ontology_uid™ 0"
b
“type’: "scenanioVersion”,
“ontology_uid™ 07
e tta L ODD Tags Behaviour Tags Admin Tags
) ﬁ
! J Operational Domain Behavior tags: Administration tags:
Design (ODD) tags: Behavior tags Administration tags
ODD tags describe the describe the types of describe things about a
l S environmental conditions road users and the scenario which cannot or
and road features behaviors exhibited may not easily be derived
present in a scenario, by them in a from a scenario, such as
label_json_schema.json such as rainfall and scenario, such as a the creation date of a
U ppeniaber { junction. The ASAM pedestrian who is scenario
e 1} OpenLABEL ODD tags walking
R orati are aligned with and
) share their definitions
! with the BSI PAS 1883
ODD Taxonomy,
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ASAM OpenLABEL 1.0.0
Applications



Labeling tools

PROVEN® WebLabel £ 2 B =EB TASK: « » "

Annolations Media Preferences slream viewer left rear ‘@ stream viewer right left front rear

Contexts | | @ |

Context_1: Weather/sunny

-
®

Objects.

Car_0: Vehicle/Car
Car_1: Vehicle/Car

Truck_4: Vehicle/Truck

Car_6: VehiclelCar

Car_T: Vehicle/Car

Car_8: Vehicle/Car

Truck_9: Vehicle/Truck

Truck_10: Vehicle/Truck

@ ® |0 60 O & 0 B

Motorcycle 11: VehicleMotorcycle

objects / Car_0
M M 3 /627

Car 0 [ Vehide ~ | \ car

Color \mi"l
Moving |ﬁ}
right 115487 | 501.798 | 122.703 | 37.3692 | @
0
444580 | 494.128 | 142593 | 40.1750 | ©
©
finished | faise ho




Labeling tools

PROVEN® WebLabel 1 2 B B =8 TASK: « 1 » M

Annotations Media Preferences stream viewer
Driver_1: driver

Bottle_1: bottle Frame offset:
= Face: 0O

Body: 16
Hands: 24
A Frame: 19

Action_1 : driver_actions/safe_drive

Action_6 : driver_actions/radio

Action_7 : driver_actions/reach_side

Action_8 : driver_actions/unclassified

Action_9 : driver_actions/drinking

Action_10 : driver_actions/talking_to_passenger

Hands_on_wheel_1 : hands_and_wheel/lboth

Hands on_wheel 2: h|pds and wheellonly left

+

»i 19 /6,766




Labeling data exchange format

OpenLABEL as data exchange format in data processing pipelines

D
N————
_2

[

°

&= = E=
Read inpug Create Detection Tracking Fusion Anonymization Outlier Trajectory KPI
data OpenLABEL _ removal analysis computation
Time Camera/LIDAR Blurring
Timestamps JSON file DL models coherence data fusion Multiplex RANSAC Maneuvre ROC metrics
Calibration 2D/3D objects uiD labeling QA
Sensors assignment
Online labels
e | ' ' ' ' '
OpenLABEL file OpenLABEL file OpenLABEL file OpenLABEL file OpenLABEL file OpenLABEL file OpenLABEL file
-
' . - A = a [
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Scenario search

Tagging and ontologies

* OpenLABEL to host tags for scenario files

* Semantic search of scenarios
 ODD tags
* Behaviour tags
* Admin tags

Scenario — OpenScenario
HD Map — OpenDrive
Scenario tags — OpenLABEL

Scenario Database

w
]

OpenLABEL

Query

Net=lglelile} #

search

©),
N

Test engineer

Test

OpenScenarlo
OpenDrive

Virtual testing
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