LAS: What’
on the Horizon

How the LAS Working Group works
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ASPRS is a nonprofit scientific

association whose mission is “to advance
knowledge and improve understanding
of mapping sciences,” including lidar.
Having accepted responsibility for man-
aging the LAS specification shortly after
its initial publication, ASPRS formed
the LAS Working Group (LWG),

which became part of the ASPRS Lidar
Division® when it was formed in 2011.
Lewis Graham led the LWG admirably

2 https://www.asprs.org/divisions-
committees/lidar-division

Lidar point cloud with thermal
infrared values encoded as

ExtraBytes and colored to
show water bodies

for well over a decade, tackling crucial
advances, such as timestamp encoding,
sensor fusion, full-waveform processing,
and multichannel scanners, with each
iteration of LAS from version 1.0 to
the current standard, LAS 1.4. Anyone
interested can contribute and the LWG
meets remotely every two months.
Jason Stoker, then president of the
ASPRS Lidar Division, invited me to take
over as chair of the LWG in 2017, an offer
I eagerly accepted because I believed
it would drive innovation in a way that
benefited the entire geospatial industry.

Role of the LWG
I see the role of the LW@G as straightfor-
ward and threefold:

1. Sustain the LAS specification
by improving support for new
applications and technologies

2. Guide changes through free,
formal, public, and transparent
communication channels that can
provide background on all design
decisions for the specification

3. Support adoption and standardiza-
tion of LAS across industries
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by publishing and maintaining
supplemental documentation?,
tables and FAQs.

As the chair, it’s my responsibility
to recruit members, safeguard the
specification, and foster a productive
and collaborative environment within
the LWG so that we can effectively
exercise our responsibility to the
geospatial community.

Getting Practical

Say that you have an idea for an addition
to the LAS specification. How can you
contribute?

You'd begin by going to the LAS
specification’s Issues page on GitHub*
and searching the open and closed
Issues for a similar idea. Assuming you
don'’t find your idea or question there,
you can open a new Issue by creating
one there using your free GitHub
account. If you don’t have and don’t
want an account, you can also email me
at las@asprs.org with your idea and I'll
create the new Issue for you.

An Issue is rather like a discussion
thread on a forum. Once an Issue is
created, those who are subscribed
will receive an email notification, and
anyone at all can provide feedback
either via email or directly on GitHub. If
the idea results in a potential change to
the specification, a member of the LWG
will create a new Branch on GitHub
dedicated to your idea and assign it to a

Milestone that corresponds to a future

By encoding 4-band image data (top) into a single point cloud, you can compute and encode
NDVI directly in the point cloud (bottom), paving the way for application of decades of NDVI Revision or Version (more on that later).

research to species identification and feature segmentation This Branch will automatically generate

3 https://github.com/ASPRSorg/LAS/wiki
4 https://github.com/ASPRSorg/LAS/issues
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Encoding thermal infrared values as ExtraBytes enables discovery of gas leaks (top)
or heat loss from failing insulation (bottom), directly within the 3D point cloud

a new draft of the specification, which
members of the public and the LWG can
comment on and revise.

Once the draft stabilizes, the changes
can be submitted by anyone for inclusion
in the Milestone’s draft Branch (such
as the draft-1.4-R16 branch®) via a Pull
Request. Members of the LWG are auto-
matically notified by email that a proposal
is ready, and we can accept, reject, modify,
or comment on the proposed changes.

Once a Milestone’s queued Issues
have all been resolved, the draft can
go out for public comment via a Pull
Request on to the specification’s Master

5 https://github.com/ASPRSorg/LAS/
branches

Branch® on GitHub. The comment
period and distribution method depend
on whether the new draft is a new
Revision or Version of LAS.

® Revisions are minor changes to the
specification itself, such as errata,
typos, organization, and formatting,
that improve the interpretation of the
specification without impacting the
format’s form, meaning, or structure.
No changes in a revision can
negatively impact existing software.

® Example: LAS 1.4 Revision 157.
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6 https://github.com/ASPRSorg/LAS/
branches

7 https://github.com/ASPRSorg/LAS/
milestone/4?closed=1

® Public comment period is two
weeks, or more if needed for
consensus.

® ASPRS members are notified
through the ASPRS Newsletter.
GitHub members are notified
automatically via email if
subscribed. LWG members
are notified through a private
forum and the bimonthly
meeting. Finally, I send out
an email to all non-GitHub
members of the public who
subscribed their email address
via the online form?,

8 https://github.com/ASPRSorg/LAS/wiki/
Get-Involved
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® Versions are significant changes
to the file format that impact its
structure, form or meaning.
® Minor version updates (such as
LAS 1.5) maintain some level
of compatibility with existing
software, while adding new
features or functionality.
® Major version updates
(such as the short-lived and
hypothetical LAS 2.0) would
significantly alter the organiza-
tion of the LAS file to such an
extent as to break compatibility
with existing software.
® New versions are considered
an entirely new specification
and must conform with the
ASPRS Standards Process
Policy?, including a 60-day
public comment period and
formal approval from the
ASPRS Board of Directors.

My preference is to minimize
expensive disruptions by avoiding
releasing new Versions as much as pos-
sible. Instead, I tend to guide changes
into Revisions, Domain Profiles, and
the Wiki' as much as possible, and
actively work with the community to
come up with creative ways to improve
the experience for everyone without
breaking what already exists.

This approach seems to be working.
In March 2019 we released LAS 1.4
R14", the first official modification

9 https://www.asprs.org/a/society/commit-
tees/standards/ASPRS_Standards_Pro-
cess_Policy.pdf

10 https://github.com/ASPRSorg/LAS/wiki

11 http://www.asprs.org/wp-content/up-
loads/2019/03/LAS_1_4_r14.pdf

“ LAS 1.4 (R16) is
underway for
publication later in
2020 and awaiting
your contributions.
Learn more about

how you can get

involved. ”

to LAS since 2013. The full change
history is available'?, but in brief we
added four new standard classifications,
simplified the ExtraBytes data types,
clarified full waveform data descriptions
(published on the wiki'®), and added
language to support technologies other
than conventional linear-mode lidar
scanners, such as photo-derived and
Geiger-mode point clouds.

Not afraid to admit when we make a
mistake, we quickly published LAS 1.4
R15™ in July 2019, which was largely
errata from the conversion to GitHub®.

The Future

The next revision of LAS 1.4 (R16)' is
already underway for publication later in
2020 and awaiting your contributions.

12 https://github.com/ASPRSorg/LAS/pull/76

13 https://github.com/ASPRSorg/LAS/wiki/
Waveform-Data-Packet-Descriptors-
Explained

14 http://www.asprs.org/wp-content/up-
loads/2019/07/LAS_1_4_r15.pdf

15 https://github.com/ASPRSorg/LAS/pull/83

16 https://github.com/ASPRSorg/LAS/mile-
stone/5

It does appear that we will need to

create LAS 1.5 within the next couple
of years to support the new datums
from NOAA’s National Geodetic Survey
(NGS), which were recently delayed

and are now scheduled to be released

in the 2024-25 timeframe'®. At the

same time, we will probably also add

a stripped-down point format that’s
better suited for generic point clouds for
applications other than airborne lidar
remote sensing, and possibly introduce
a new timestamp format that resists loss
of precision over time.

My goal is for the LWG to have a
representative from every software
vendor, hardware manufacturer, research
university, data producer, and data user.

Learn more about how you can get
involved", even if you just want the
occasional email update. We'd love to
have you. B

Evon Silvia, PLS, is a solutions architect
with Quantum Spatial, Inc., Corvallis,
Oregon. With his diverse background in
civil engineering, land surveying, sensor
research, and computer programming, Evon
looks at remote sensing a little differently.
He has an MS in geomatics and civil
engineering from Oregon State University
with a focus on lidar and joined Quantum
Spatial in 2011 to advance its land surveying
and lidar processing divisions. As chair of
the ASPRS LAS Working Group, Evon is
passionate about data quality and strives to
improve collaboration and communication in
the remote sensing community.

17 https://github.com/ASPRSorg/LAS/
milestone/6

18 https://geodesy.noaa.gov/datums/
newdatums/delayed-release.shtml

19 https://github.com/ASPRSorg/LAS/wiki/
Get-Involved
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