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Agenda

* Motivation for the Activity

* Operating in the Offroad Environment
« Challenges
» Existing standards

« ASAM Offroad Applications Proposal
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Motivation for the Activity

Workshop

Offroad Applications Poll
« Landfill - 3%
« Construction - 17%
» Agriculture - 34%
* Mining - 20%
« Military - 6%
* Recreational - 6%
* Other - 10%

* Forestry

 Space

 Warehouses

* Harbors

* Maritime
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https://www.flickr.com/photos/royluck/5556779421/

Offroad Applications Ideation Group

« ASAM OpenX standards for offroad applications
» Ideation Workshop

® February 23’ 2023 Multi/vehicle

simulations
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Offroad Challenges

Workshop

Poll
€@ - Complex 3D terrain

(4 IS Representation of the subsurface
« Soil strength, density, temperature, water content
» Effects on mobility
@ - Sensor modeling and surface materials (including link between
appearance and physical characteristics)
* Vehicle-terrain interaction and material dynamics
* Mud and water spray
 Mud and snow deformation
« Accumulation of material on vehicles

Object representation e, Saekly ey L R SRS e e
- Vegetation and other natural obstacles 1 :
* Meshes, materials, physics

« Weather conditions
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* Qcclusion of sensors
 Mud, snow, dirt in the air and on camera lens




Proposed Approach
Exercise the Standards
Offroad Applications Concept Project

Hypothesis: Current standards do not adequately support requirements for offroad applications

Identify gaps

|dentify offroad Define Implement T Propose

2 Derive
application use example example standard development

requirements - : i
cases scenarios scenarios support project
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Operations and Activities

Categorizing activities

Vehicle Movement Manipulating the Environment

2 | Vewcomentien Zup 00 Tes) v A ¢ BOFEAL L9 @

Go around? .
Drive over?

o Loading a vehicle
* Navigation

* Vehicle-terrain interaction
 Interaction with objects

3 s

Manipulating material

Excavator Simulation Model - https://www.mathworks.com/matlabcentral/fileexchange/11 92 68- excav ator-design-with-simscape

MathWorks Webinar on "Design and Simulating Autonomy for Construction Vehicles", https://www.mathworks.com/videos/design-and-simulating-autonomy-for-cons truction-vehicles-16 7906654190 3 himl _<\ ‘)_ ASA M

Kaibab National Forest, 2019,[Grassland Restoration 2019(4886791186).jpg][Photograph], hitps:/commons.wikimedia.ora/wiki/Eile:Grassland_Restoration 2019 _(48367911186).jpg, CC-BY-SA-4.0.



https://commons.wikimedia.org/wiki/File:Grassland_Restoration_2019_(48867911186).jpg
https://www.mathworks.com/videos/design-and-simulating-autonomy-for-construction-vehicles-1679066541903.html
https://www.mathworks.com/matlabcentral/fileexchange/119268-excavator-design-with-simscape

Use Cases Driven by Personas

* What kind of simulations do users want to build for offroad applications?

Vehicle Developer

Autonomy Developer

Test Engineer

System Integration Engineer

Site Manager
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Technical Requirements Driven by Use Cases

Vehicle Developer B Autonomy Developer Test Engineer System Integration Engineer {§l Site Manager




Scenarios

Moving from Point A to Point B
1. Following a Path
2. Finding a Path
3. Carrying a Load
4. Using Sensors to Respond to the Environment
5. Navigating without GPS

Vehicle Interaction
6. Following a Lead Vehicle
7. Dealing with Environmental Effects
8. Interacting with Traffic
9. Incorporating Drones / Ground-Air Vehicle Teaming

Load and Haul
10. Loading a Hauler - Hauler
11. Loading a Hauler — Excavator
12. Evaluating fuel efficiency

WO OO0 OO9OG
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https://www.flickr.com/photos/royluck/5556779421/

Standards

*+ ASAM OpenX Simulation Standards

*  OpenCRG

*  OpenDRIVE

*  OpenSCENARIO
« OSI

*+  OpenODD

*  OpenLABEL
*  OpenMATERIAL
*  OpenTEST

* Landxml 1.2 (infra model 4.0.4)
* 1|SO15143-4

* 1SO7334

* EMESRT PR5A
* 15021815

* 1S06165

*  NATO AMSP-06

* Proprietary solutions
* e.g. Algoryx agxTerrain implementation

External related standards - Terrain, drivable area, and materials

XML 1.0 Schema

UML 2.5.1 Standard

1SO 3166-2

ISO 8601

ISO DIN 19111

IEEE 754

ISO 8859-1

ISO 8855

ISO 23150

FMI 2.0

SAE J3259
SAE J3164

ASAM OpenDRIVE

ASAM OpenSCENARIO

I1SO 21448
ISO 34501

ISO 34502

ASAM OpenCRG

ASAM OpenLABEL

ISO 34504
ISO 34503

ASAM OpenXOntology

SAE J3016 (2021)

BSI PAS 1883

ASAM OSI

ASAM OpenODD

[ NATO AMSP-06 | |

LandxmL | |

Proprietary Methods + Technologies
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Concept Project Deliverables

« Example scenario implementation and documentation.
« Documentation of requirements driven by offroad application
« Evaluation of current ability to meet requirements with current standards
« Ableto meetrequirementwith current standard
* Unable to meetrequirement with current standards
« Unable to demonstrate proprietary capability
«  When met, documentthe standard, method, and grade level of support
* When not met, identify potential standard that could support, possible definitionforthat support
« Estimate overall level of support for offroad applications

« Create a concept document for extensions and/or standards for supporting offroad applications.
« Offroad extension project proposal.
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Offroad Applications Concept Project

Timeline

» Pending Approval of the Project

Identify gaps

Identify offroad : Define Implement : Propose
application use reql[J)i?élr\rqgnts example example 'thﬁé;ergt development
cases scenarios scenarios support project
Nov 24
Kickoff Project Review Offroad Extensions
Workshop Finalized ProjectProposal
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Concept Project Proposal Timeline

Offroad Concept Technical Steering Kickoff Workshop

Proposal ASAM NA Proposal Comment Proposal Concept Project

Workshop Regional Meeting Period Closes Review Meeting  Proposal Submission Project Enroliment Committee Meeting  [Pending Approval]
Sep 14 Sep 19 Sep22 Sep 26 Sep29 Oct 17 Oct18-19 Oct24
Next Steps:

The ASAM Offroad Concept Discussion has concluded following the proposal workshop and will be replaced with the new
Concept Project ASAM OpenX standards in Offroad Applications upon approval by the Technical Steering Committee next
month. This will be followed by the Kick-off workshop which will be announced at a later date.

Draft proposaldocumentis now available. Matthaus Lang
Technology Manager

Tojointhe ideation groupand/oraccessthe o\ "\,
proposal document please contact: matthaeus.lang@asam.net
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Call for Participation

Currently enrolling participants for the concept project

Enrollment open soon on the ASAM website
Open through Oct 17

Who should participate?

Interest in offroad ground vehicle application areas

Expertise in application domains

Expertise across OpenX standards and other related standards
Developers and users of M&S tools

Ground vehicle developers

To join, contact:

Matthaus Lang

Technology Manager

ASAM e.V.

Altlaufstr. 40

85635 Hohenkirchen / Germany
Phone: +49810270139083
Mobile: +491709213579

& ASAM


mailto:matthaeus.lang@asam.net
http://secure-web.cisco.com/12WLjsO5egh4Gx_W6DUPItFq-TgNizUzTcRZh6ZfDwSOvz1FIiMSpKtYBE3TVA3r_RM4E5prA-PjlgIsn_M1HJUPZhoMdviKSuaaWzOR0E5JtMpbJ12XRohfwTgCpDE4rW_CbXk3b0eEmxRsZe9OF38R8NaVGGmXyz9weDTYDau6oHf-hdrsT6K46P-irNuLnrrLOK6_4MQMGu-YsY9B0t2mU8bAN3dMjCh6O2BzDXNyz60lF1puTCJU8c9wcoKIAGtLUDfVhFRUAdC5jHLcsMMke2UnJ4sjbPwC4umLPnMaAbpw7IBQkLdY0aNkH42HC/http%3A%2F%2Fwww.asam.net%2F

Daniel Carruth

Associate Director

Center for Advanced Vehicular Systems
Mississippi State University
dwc2@cavs.msstate.edu
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Project Activities

Project Coordination /

Requirements
Definition

ASAM Standards

Other Relevant

Standards
Proprietary _
Implementations : Findings and Offroad Applications
Gaps in Standards Recommendations Development
Scenario Scenario 1 Scenario 1 - Project Proposal

Selection Implementation Evaluation

Scenario 2 Scenario 2
Implementation Evaluation

Scenario ... Scenario ...
Implementation Evaluation

Project Review /
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Offroad Applications Concept Project

Proposed Approach — Exercise the Standards

Hypothesis: Current standards do not adequately support requirements for offroad applications

|dentify gaps
in current
standard
support

Identify offroad Define Implement
example example

scenarios scenarios

Propose
development
project

Derive
requirements

application use
cases
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