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Getting the points...

* Overview of sheets per data set?

* Which data where?
Scattered overview (esrl, pdok, geotiles,
geoforum.nl, github) - https://ahn.nl/dataroom/

98822000
H86S100T:



https://ahn.nl/dataroom/

Corrupted downloads

Download service? Checksum!

- https://geoforum.nl/t/checksum-for-the-ahn-laz-downloads/4002
A i

Checksum for the AHN LAZ downloads
[ Datases |

m BalazsDukai
ae

' Are there checksums available for each LAZ file that is downloadable from https://

geodata.nationaalgeoregister.nl/ahn3/extract/ahn3_laz/ ? It would be nice to verify the file integrity
and eventual changes in automated downloads.
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= There were none available, but | generated MD5 checksum lists which are hogd on Github for
now. There is a checksum file for each AHN3 product:




Official AHN1 ?
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Point cloud

The aerial photograph closest to the acquisition date of the AHN iteration was overlaid on the point cloud to produce a colored version for visualisation purposes. Furthermore,
for each point cloud a spatial index and textual summary, including elevation histogram, are provided. Please note that the images are not from the same flight, and may be

years off. Therefore, small alignment errors and differences occur between them.
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License

37enllaz  [22.6 MiB 30 kiB [37enl.txt

20 kiB|

Stuurgroep AHN, public domain

37enl.laz 3.5 MiB 37 kiB |37enl.ixt

14 kiB

Stuurgroep AHN, public domain

34 kiB |37EN1.txt

37ENT.LAZ |26 MiB

20 kiB|

Stuurgroep AHN (merged product by GeoTiles)

Colore® ailable for subs only, zoom in to select.

Remixed by GeoTiles”

AHN2| Ground iB|g37enl.lax [298 kiB|g37en1.txt

9 kiB

Stuurgroep AHN, public domain

Non-ground|u37eni.laz [516.2 MiB |[u37enl.lax (399 kiB|u37en1.txt

31kiB

Stuurgroep AHN, public domain

Merged [37EN1.LAZ |959.7 MiB|37ENT.LAX [2.1 MiB |37ENT1.Ixt

31 kiB

Stuurgroep AHN (merged product by GeoTiles)

Colored |(Available for sub-units only, zoom in to select.

Remixed by GeoTiles™

AHN3| oOriginal [C_37EN1.LAZP4 GIB  [C_37EN1.LAX[2.0 MiB|C_37EN1.Ixt[32 kiB

Stuurgroep AHN, public domain

Colored (Available for sub-units only, zoom in to select.

Remixed by GeoTiles”

AHN4| oOriginal |C 37EN1.LAZ[8.0 GiB [C_37EN1.LAX[2.0 MiB[C_37EN1.ixt[33 kiB

Het Waterschapshuis, public domain

Colored ((Partially) available for sub-units.

Remixed by GeoTiles

32ANZ

Eem|

aksions (25 tiles of 1x1.25 km). Tiled versions typically fit into memory (RAM) are easier to handle and are especially suitable for parallel

“The point cloud is in the public domain and the aerial photograph available under CC-BY. However, the colored point cloud is a new product created by GeoTiles.

File checksums (mds5) are available for AHN1, AHN2, AHN3 and AHN&.
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ronna.tudelft.nl (Dell PowerEdge R7525)

Physical server for benchmarks, parallel computing

Dell PowerEdge R7525 server

- 2 X 24-core AMD EPYC 7443 processors (96 threads), 2.85GHz
- 512 GB buffered memory (RDIMM)

- Ubuntu operating system

Disk storage — Direct attached

- 15.4 Th SSD SAS - OS

- 19.2 Tb SSD SATA — Fast read

- 2x 60 Tb Hard Drive SAS, 7.2K rpm in RAID-5 — Bulk storage

Network NAS , e \

- 26 TB on TU Delft storage network = rr—— » e




PotreeConverter

* Input: .laz files

* Qutput: 3 files (accessible by HTTP range requests)
— metadata.json
— Octree hierarchy
- Pointcloud data with points (+attributes!) according to Octree

* Processing = 3 phases
- Counting
— Distributing

eeeee

- Indexing

< Jan  Feb  Mar Apr May  Jun Jul Aug  sep Ot Nov

Contribution activity

Highlights
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Apr 18 22:34:50 ronna kernel: PotreeConverter invoked oom-killer: gfp_n
Apr 18 22:34:50 ronna kernel: oom_kill_process.cold+0xb/0x10
Apr 18 22:34:51 ronna kernel: [ pid ] uid tgid total_vm rss f

Apr 18 22:34:51 ronna kernel: oom-kill:constraint=CONSTRAINT_NONE, noden
user.slice/user-151276.slice/session-3188.scope, task=PotreeConverter, p1

Apr 18 22:34:51 ronna kernel: Out of memory: Killed process 390176 (Pot
shmem-rss:0kB, UID:151276 pgtables:1090144kB oom_score_adj:0

Apr 18 22:35:36 ronna kernel: oom_reaper: reaped process 390176 (Potree



= o potres / PotresConverter

¢» Code (30 Issues 134 I Pull requests 27

Roeland (GeoDelta),

thanks for the tip!

&) actions [ Projects [0 wiki () Secwity |~ Insights

Fix memory leak. #666

Tt

0 Conversation 2

toblas®3 wants to merge 1 CoMMITING pobres:develop from Lobiasdd:deselop

== Commits 1 [l Checks @ [# Files changed 2

tobiasa3 commented an Aug 28 COnDkLicr |« see

When indexing large peint clouds, we always had problems with PotreeConverter consweming enarmous armgants of
memary. PotreaConverter woud only run with 100GIE of swap memary, if not maore,

Long and thorough imvestigations revealed the issue: The poisson sampling sorts the points by thesr distance to the canter
of the node. This is done using std:sort with the relatively new (C++17) std:execution:par_unseq argurnent 5o the sorting
happens in paraliel. In Linu, the C++ standard library relies on [ntel TEE for the implementation of the paralel sorting.
Thie TBE library is where the memory is leaking.

There is nat much information avallable online about this, but 1 think this is the issue that is causing the leak: htias:y
community.intel comitsantel-oneAR - Thresding-Building/ste-sort-std-execution-par-unseq-has-a-memory-laak-on-Linuss
m-pi1382773

Thee fi foer Potreefonverter s to simply not use par_unseg when sorming the goints. This means that the sorting wan't
happer im parallel ary maore, However PotresConverter already parallelizes over the churks, so it should not be an issue,

Wie tested the fix with a paint cloud consisting of apprazimately 103GE of uncompressed LAS files. In the current varsion
of PatreeConverter you can see the memaery cimbing up to ~60GE curing the indexing phase, whils |t stays balow 12GB
wilth the fix
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https://github.com/potree/PotreeConverter/pull/666


https://github.com/potree/PotreeConverter/pull/666

Huge!
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potree conversion on ronna

Input . .
name #points #files in ?(i;zs) Out(pGul;:)sue D(Lr'g:'r(.:,?
AHN1 11.984.853.767 1358 33.1 44.2 0.2
AHN3 557.925.797.136 1374 2390.7 5035.8 12.3
AHN4 947.364.043.509 1381 6145.4 9931.8 33.4
AHNS5 289.944.615.278 499 1394.3 2695.9 8.6

(2023 part)

AHN2 converted before (previous project)
Duration conversion on ronna, multi-user



AHN-potree conversion statistics: In-/output size

Input (.laz) / Output (Potree) File Size for Each AHN version

6Th =

4Tb 4000

2Tb

OTb

00000

00000

B Input File

Size (GB)

AHN1

AHN3

AHN4

B Output File

00000
Size (Octree + Hierarchy) GB

AHNS5 (2023 part)



AHN-potree conversion: input size vs duration

Input File Size vs Duration

name
@® AHNL
®  AHN3
B AHN4

33.4h 71| + wms

30 A

25 1
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N
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15 1

12.3h %
8.6h

0.2h

0 1000 2000 3000 4000 5000 6000
Input File Size (GB)



¢ & Viewing



AHN-1 + AHN-2 + AHN-3 + AHN-4 + AHN-5

ttp:/ivie pointclouds.nl all* AHN versions in potree



http://viewer.pointclouds.nl/

o

E’ AHN-1 + AHN-2 + AHN-3 + AHN-4 + AHN-3 /\»\
»
z

Nz

E Al potree visualizations, e.g. show Number of returns: 1-7




AHN-1 + AHN-2 + AHN-3 + AHN-4 + AHN-3

... or classification (given data set)




E’ AHN-1 + AHN-2 + AHN-3 + AHN-4 + AHN-3 /w\

T
B Tools: height, area, volume, angles, profile, ...

85,151.445
446,830.716
56.931
intensity 1638
return number 1
number of returns 1
classification flags 0
classification 1
user data 1
scan angle -3000
point source id 1062
gps-time 359931422.57264745
mileage 31.979




E’ AHN-1 + AHN-2 + AHN-3 + AHN-4 + AHN-3

B yisual change detection (AHN2 - 5)




E’ AHN-1 + AHN-2 + AHN-3 + AHN-4 + AHN-3

B yisual change detection (AHN2 - 5)




Concluding remarks

* Conversion challenges

e Visualization of + Direct Interaction with AHN
data sets

* Governance (‘keep it running’)
- *AHNS part ‘24 + ‘25 (once ready) to be added



Questions?

dr.ir. Martijn Meijers

GIS-technology, Digital Technologies, Architectural Engineering + Technology,
Faculty of Architecture and the Built Environment, Delft University of Technology

tel: (+31) 15 278 56 42
mailto:b.m.meijers@tudelft.nl
https://www.tudelft.nl/en/staff/b.m.meijers/
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