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otivation

Very long processing times with excessive image overlap
Variation 1: retro-Nadir Crown Structure Mapping with DSLR&DIGPS

v2:10.2 (Zephyrus) [64-bit]
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Motivation

Very long processing times with excessive overlap in Copter POI flight modi
Variation 2: POl maodi with multiple altitude layers [CROWN PROJECT)

o0 e 190616-high.psx
== R By &y Ay @ | X B 1R Q o 88y By Ly Hiy
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% Workspace (1 chunks, 948 cameras)
»  Chunk 1 (948 cameras, 12 markers, 560,792 points) [F

Property Value
Chunk 1
Cameras
Aligned cameras
Markers
[x]-)
£ 0 0| &
Cameras 4 Easting (m)  Northing (m) _ Altitude (m)
untit.. 13.241717 52.403070 -13.858000
(=] untit.. 13.241723 52.403063 -13.868000
52.403058 -13.868000
52403053  -13.858000
.. 13241750 52403050  -13.858000
. 13241760  52.403047  -13.858000
52.403043 -13.768000
52.403042 -13.768000
52.403038 -13.858000
. 13241805  52.403035  -13.858000
Markers 4 Easting (m)  Northing (m) _ Altitude (m)
v R 7886501.433... 58143455 76.769000
v 2 788504.084... 5814348.21. 76.654000
v F3  788508.223.. 76.692000
v Fa  788513.824.. 76.461000
v s 788520744.. 5814350.22.. 76.282000
v e 788521.95! 5814342.3! 76.063000
v B7 788618.263... 65814338.2: 76.745000
v s 788504.481... 5814336.68.. 76.407000
v Fre 788504201 76.818000
7 P10 788507.83¢ 76.685000
ScaleBars 4 Distance (m)  Accuracy (m) Error (m)
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2019-06-25 16:13:10 LoadProject: path = /Volumes/G-
DRIVE ev RaW/BILDER/BILDER-Polar-Coordinates/

KM-1406-2019/high-result/190616-high.psx
2019-06-25 16:13:10 Loading project. ..

2019-06-25 16:13:23 loaded project in 12.7494 sec
2019-06-25 16:13:23 Finished processing in 12.7534

sec (exit code 1)

In [1]:




Motivation

Very long processing times with
excessive Nadir data mosaic
Variation 3: 90% Overlap
Mosaics - Hainich National

Parc [HAINICH)

'UAV BASED MULTI SEASONAL DECIDUOUS TREE SPECIES ANALYSIS IN THE
HAINICH NATIONAL PARK USING MULTI TEMPORAL AND POINT CLOUD
CURVATURE FEATURES

S Hese'*, C. ThisF, A Henkel’

* Friedr it i 07743 Jema, Germany -
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considerably making projects with bundreds to thousands of mlmmmumlmmmlm The SIM.

sesatosnz

swrm30

ansosss

amaisas




Motivation

Diverse Hardware
Environment - PC -
Server - HPC
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GPU PERFORMANCE COMPARISON

P100 V100 Ratio

DL Training 10 TFLOPS 120 TFLOPS 12x

DL Inferencing 21 TFLOPS 120 TFLOPS 6x

FP64/FP32 5/10 TFLOPS ~ 7.5/15 TFLOPS 1.5x
HBM2 Bandwidth 720 GB/s 900 GB/s 12X
STREAM Triad Perf 557 GB/s 855 GB/s 1E5X
NVLink Bandwidth 160 GB/s 300 GB/s 1.9x
L2 Cache 4 M8 6 MB 15X

L1 Caches 1.3 MB 10 MB T/l h%
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Hardware Configurations:

1. MacBook Pro 2017 (16GB, Radeon 480 4GB, TB3 eGPU Radeon
Vegab4, Toshiba 2TB 550, 2.8GHZ Intel Quad Core i/]
2. PC Intel Xeon 3.2GHz (X8000), 128GB RAM, Nvidia GTX1080Ti 11GB,
GTX980, 500GB SSD
3. Dell Poweredge (Clustered]
1. R710 12 Cores (ltos) noGPU [nfs/ cifs RAIDS harddiscs]
2. R720 12 Cores (noaa) noGPU (nfs/cifs RAIDS harddiscs]
3. R730 24 Cores (earthcare) noGPU [nfs/ cifs RAIDS harddiscs]
4. ARA Cluster GPU_v100 (Tesla v100)] partition130, 128GB 2x Xeon
2.26hz each12 cores
5. ARA Cluster GPU_p100 (Tesla p100)] partition1239, 128GB 2x Xeon
2.2Ghz each 12 cores
Combination of 2. and 3.
[Missing: Terrasense, ARA standard_b)

N o
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Agisoft Resources Req. per Process

Agisoft Hardware Requirements per Process (GPU: CUDA /0OPenCL)

* Match & Alignment (GPU/CPU] (Scale Invariant Feature Transform SIFT
related Algorithm /GreedyAlgorithm+Bundle Adjust, matching and cam
alignment - cam position]) sparse point cloud

* Depth Maps (GPU) & Dense Cloud (GPU/CPU,/5S5D/RBAM] Height-Field-
Method with pair wise depth field computation, Fast-method with MVS -

MultiView Stereo approach
RAM

- Build DEM (CPU,/SSD,/RAM)
» Build Orthomosaic [CPU,/SSD/RAM)]

PD Dr. Séren Hese | Forschungscollog 2019



Agisoft Network Processing

1. Processing nodes are registered at the coordination server

2. Client sends job to coordination server
3. Coordination Server distributes job to registered nodes.

Start a coordination server
soeren@itos:/usr/local/metashape-pro> metashape.sh —server —control

141.35.158.37 —dispatch 141.35.158.37

Start a Processing Node:
soeren@noaa:/ usr/local/metashape-pro> metashape —node —dispatch

141.35.138.37

PD Dr. Séren Hese | Forschungscollog 2019



Agisoft Network Monitor

Agisoft Network Monitor [_TOIx]
File View Help
Host name:  141.35.156.37 Port: 5840
* . Project Started Finished Username Status Priority Nodelimt  Current Task Elapsed /L
km.psx 2019-02-26 19:45:47 czheso ‘Working Normal Build Depth Maps (10.7%) 00:36:00 f

B

Yarsion Status Priorky Capabity GPU Mask
1.5.1.7618  Working
1.5.1.7618  Working
1.5.1.7618  Working
1.5.1.7618  Working

| Disconnected
6 19:36:55
6 19:38:26
6 19:41:20
6 19:43:32

g
H
3333

UL ED UG 1T ST L1199, 190, £ 130T FU 1S IEU .3 AN GNIET 33 TS L1
201 35 [141.35.158.71:63470] finished #3 AlignCameras.update (1/1)
56 [141.35.158.71:63470] finished #3 AlignCameras.merge (1/1)

141,35.158.71:63470] finished #3 AlignCameras.update (1/1)
23 [141.35.158.71:63470] finished #3 AlignCameras.finalize (1/1)

201 23[141.35.158.71:63470] finished #3 AlignCameras. cleanup (1/1)
2019 141,35.158.71:63470] finished #3 OptimizeCameras
2019 23 [141.35.158.71:63470] finished #3 BuildDepthMaps
2019 141,35.158.71:63470] finished #3 BuildDepthMaps. initialize (1/1)
50 [141.35.158.71:63470] finished #3 BuidDepthMaps.bulldDepthMaps (1/54) .

[141.35.158.71:63470] finished #3 BuildDepthiMaps. buldDepthMaps (5/54)
141.35.158.71:63470] finished #3 BuildDepthMaps. buildDepthMaps (654)

Connected to server, version 1.5.1.7618, RAM: 0.0/70.9GB, CPU: 0.0%

CPUEnable  Batch #

§ § & &

Progress  RAM CPU Falwas  Last Error

49.6% 16.5/127.9GB 96.7% 1
42.9% 6.5/157.6G8 44.9% 1
42.9% 6.1/70.9GB  S5.6% 1
46.0% 3.6/125.9G8  70.2% 1

(19:44:13)
[19:44:11] ...
[19:44:12)
[19:44:12)

W W W w
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Agisoft - The Client

000 _4 Metashape Preferences

General GPU ﬁ Appearance Navigatio

Local Network

1. Client sends the processing job - TS E—
the psx project tasks (via
Metashapepro GUI or Python to the =~ femesco.

coordination server]

2. Prereq.: same Version, same
working dir,

Konfiguration des NFS-Client
NFS-Freigaben—NFS-Einstellungen

.uni-jena.
.uni-jena.
.uni-jena.
.uni-jena.
.uni-jena.
.uni-jena.
.uni-jena.

Entferntes Verzeichnis
/pvdatal
/pvdata2
/pvdata3
/pvdata4
/pvdata5
/pvdatab
/pvdata7

Einhdngepunkt
/pvdatal
/pvdata2
/pvdata3
/pvdata4
/pvdatas
/pvdatab
/pvdata7

NFS-

nfs
nfs
nfs
nfs
nfs
nfs
nfs

Cloud

Enable cloud processing

Email:

Password:

[ ] [ ] _4 Metashape Preferences

General GPU Network Appearance Navigation ﬁ

Project Files

Keep key points
Keep depth maps
Store absolute image paths

Export / Import

Strip file extensions from camera labels

Load camera calibration from XMP meta data
Load camera orientation angles from XMP meta data
Load camera location accuracy from XMP meta data
Load GPS/INS offset from XMP meta data

Create and manage your personal cloud account at accoun!

Typ |Optionen
defaults

Miscellaneous

Enable fine-level task subdivision
Enable VBO support
Enable mipmap generation
Enable rich Python console

Tweaks... Cleanup Projects...

Apply

defaults Network and cloud processing is supported for projects in PSi iviias winy.

defaults
defaults
defaults
defaults
defaults

Apply

Reset All Settings

Cancel

PD Dr. Séren Hese | Forschungscollog 2019



ARA Cluster

ARA Cluster (Mathematics and Computer Science Dep. - Prof. Martin Blcker ] is likely the
biggest cluster environment at FSU Jena with over 300 compute nodes

Tesla V1 DD_PClE_1 BGB’ 80 E/homﬁser‘s Home Directories E
compute units, free memaory: ggicgiéllgzﬁ;g?e: 60 18
15703/16130 MB, compute | glopally accessible '
capability 7.0, driver version: :IIIIIIIIIIIIIIIIIIZIZIIIIIIIIIIIIIIIIIIIIIIIIIIIIZIZIIIIIIIIIIIIIIIIIIIIIIIIIIIIZIZIIIIIIIIIIIIIIIIIIIIIIIIIIIIZIIIIIIZI

410.79, driver/runtime CUDA:  i/veegts :

H Scratch file system
1DDDD/ 5050 H BeeGFS Parallel file system H

: Space available: 524 TB :
i 2 metadata servers and 6 object storage servers, i
! connected to all computer nodes through Intel Omni-Path Interconnect (HSCI) !

P

________________________________________________________________________________________________________________________

1 1
i/local i
i Node-local temporary user data i
! Space Available: 169 GB !

Job duration only, Files should be deleted by user job script at the end of a job !

________________________________________________________________________________________________________________________

PD Dr. Séren Hese | Forschungscollog 2019



ARA Cluster

ARA Cluster - node configuration, compute nodes are grouped to form “Partitions”.

Partition
b_test
b_standard
b_fat
s_test
s_standard
s_fat
gpu_test
gpu_p100
gpu_vi00

all

Nodes
node001
node[002-126,131-136]
node[137-140]
node141
node[142-268,293-316]]
node[269-272]
node127
node[128-129]
node130
node[001-273]

Node Category
Broadwell Standard
Broadwell Standard
Broadwell Fat
Skylake Standard
Skylake Standard
Skylake Fat
2 NVIDIA Tesla P100
2 NVIDIA Tesla P100
2 NVIDIA Tesla V100

Shared | MaxTime | MaxNodesPerUser MaxSubmitJobsPerUser

no
yes
yes
no

yes
yes
yes
yes
yes

yes

3:00:00
8-08:00:00
8-08:00:00
3:00:00
8-08:00:00
8-08:00:00
01:00:00
8-08:00:00
8-08:00:00
8-08:00:00

PD Dr. Séren Hese | Forschungscollog 2019



ARA Cluster

ARA Cluster - node configuration, compute nodes are grouped to form “Partitions”.

X/ Sview
Actions Options Query Help
e z al ... . .l
Jobs & Partitions | Reservations | Burst Buffers X Sview
Actions Options Query Help
Jobs =|Partitions Reservations | Burst Buffers & |Visible Tabs %
o - TEIET LR TS 7T TSI PENDING TUOUTT T WAy
Partition v | |Default |PartState |Timel
248988 I b_test nu67qih 5sil_2 PENDING 00:00:00 1 waiting...
248989 b_test nu67qih €5sil_2 PENDING 00:00:00 1 waiting...
b_fat l no up 8-08:0( 1
- 248990 I b_test nu67qih €5sil_2 PENDING 00:00:00 1 waiting...
248992 s_fat nuésjem Benchlk PENDING 00:00:00 1 waiting...
b b_standard I yes up 8-08:0( LS ! ?
= b 248994 s_standard kig6zib sc_96 RUNNING 05:26:55 1 node154
b 248995 s_standard kio6zib sc_96 RUNNING 05:26:52 1 node160
b_test I no u 10:00:( - -
= p b 248996 J s_standard kio6zib sc_96 RUNNING 05:26:49 1 node165
~ gpu p100 no up 8-08:0( b 248997 J s_standard kio6zib sc_96 RUNNING 05:26:49 1 node179
= : b 248998 J s_standard kio6zib sc_96 RUNNING 05:26:46 1 node193
gpu plOO b 248999 I s_standard kio6zib sc_96 RUNNING 05:26:46 1 node201
- b 249002 s_standard kig6zib sc_97 RUNNING 05:09:58 1 node163
gpu ploo b 249003 s_standard kig6zib sc_97 RUNNING 05:09:58 1 node175
- b 249004 [ s_standard kio6zib sc_97 RUNNING 05:09:58 1 node194
gpu_vloo no up 8-08:0( b 249005 [ s_standard kio6zib sc_97 RUNNING 05:09:58 1 node212
b 249006 1 s_standard kio6zib sc_97 RUNNING 05:09:58 1 node216
s_fat no up 8-08:0( b 249007 s_standard kig6zib sc_97 RUNNING 05:09:58 1 node227
b 249008 ls_standard rudgjik cochi RUNNING 04:51:25 a4 node[220,242,246,253]
s_hadoop I no up 8-08:0( > 249011 I b_standard qiz6law job.sh RUNNING 04:46:34 1 node120
249013 b_standard qi76law job.sh PENDING 00:00:00 1 waiting...
v 5 mgxl I no up 8-08:0 b 249016 J s_standard cSrima2 octopus RUNNING 04:39:53 2 node[247,304]
249023 b_standard qi7elaw job.sh PENDING 00:00:00 1 waiting...
=..===.=‘J‘J s_mgx1l l b 249027 s_standard kioezib sc_98 RUNNING 04:00:13 1 node162
b 249028 Jl s_standard kioezib sc_98 RUNNING 04:00:13 1 node303
jj::j::j S mgxl I b 249029 J s_standard kio6zib sc_98 RUNNING 03:52:11 1 node307
O O O b 249030 J s_standard caB2pez RuRh_bim_scf RUNNING 03:21:32 1 node142
v standard up 249032 [ b_standard gessfip GWCONIND PENDING 00:00:00 1 waiting...
D B B B 249033 | s_standard mi2dris Reaction_DFT_MD PENDING 00:00:00 6 waiting...
P S | s_standard I b 249036 B smoa ra36tod bash RUNNING 03:07:47 1 node290
b 249038 J b_standard hizezis job.sh RUNNING 01:35:21 1 node122
S_Standard I b 249039 N b_standard hizezis job.sh RUNNING 00:47:46 1 node101
249040 [ b_standard hizezis job.sh PENDING 00:00:00 1 waiting...
S_Standard I 249041 1 b_standard hizezis job.sh PENDING 00:00:00 1 waiting...
b 249044 Jl s_standard csrima2 qchem RUNNING 01:19:19 1 node316
s_test I no up 03:00:¢ 249046 1 b_standard mi7apip 322815 PENDING 00:00:00 1 waiting...
b 249047 s_hadoop c2heso dssobasepoi RUNNING 00:32:56 16 node[274-289]
b 249048 N opu_pr00 c2heso Pap-pOI RUNNING 00:22:17 1 node129




ARA Cluster

[Slurm Workload Manager - Overview](https:/ /slurm.schedmd.com /overview.html])
https:/ /slurm.schedmd.com/overview.html

Jobs on ARA run, by default, in shared-mode, meaning that multiple jobs can run on the same compute nodes.
Sometimes, this behaviour is not desired (e.g. for benchmarking purposes), in which case it can be turned off by
specifying the SLURM parameter: -exclusive.

@ SLURM-Batch.sh — Processit

#!/bin/sh

#SBATCH - ——nodes=1

#SBATCH - ——job-name=hainichmed1118

#SBATCH - ——partition=gpu_v100

#SBATCH ——gres=gpu:2

#SBATCH module load apps/metashape/1.5.1

#SBATCH -module load tools/python/3.6

#SBATCH module  load nvidia/cuda/9

#SBATCH - ——begin=now+10

# time $(i=0; while (( 1-<-9999999 )); do (( 1 ++)); done)
export DISPLAY=1ocalhost:12.0 && /cluster/apps/metashape/1.5.1/metashape.sh —-platform offscreen —-r metashape.py

1
2
3
4
5
6
7
8
9

L
N B



https://ara-wiki.rz.uni-jena.de/Hauptseite

Agisoft Processing Tweaks

i [ ] @ 4 Metashape Preferences
. . General GPU  Network  Appearance  Navigation E
#agisoft Processing Tweaks:
* main/dense_cloud_max_neighbors = 60 @ Keop et e
. . . Store absolute image paths
reducing the amount of overlapping images I

In dense pOInt Cloud pr\oceSS|ng Strip file extensions from camera labels

Load camera calibration from XMP meta data
Load camera orientation angles from XMP meta data

PEdUCtlon Of Image number from PDI fllghts Load camera location accuracy from XMP meta data
. . Load GPS/INS offset from XMP meta data

area/volume reduction in GUI

Increase RAM

Miscellaneous

Enable fine-level task subdivision
nal
Enable mipmap generation
Enable rich Python console

Tweaks... Cleanup Projects... Reset All Settings

Cance (TN

J19



Benchmark Tests Agisoft Metashape 1.5.1 (time in hh:mm:ss, less is better)
Hainich Test Project 340 images, each 2 ality
dense point cloud quality=medium, de GPU! mil

MBP i7 2.9Ghz 4 cores 16GB SSD No G

MBP i7 2.9Ghz 4 cores 16GB eGPU:Radeon Vega64 & Radeon Pro460M
Ext G-Drive USB-C

MBP i7 2.9Ghz 4 cores 16GB eGPU:Radeon Vega64 & Radeon Pro460M
SSD SM2048L 8GT/s

PCi7 8 cores 2.9Ghz 124GB Nvidia GTX 1080TI & GTX980 - SSD EVO850
PC Nvidia 1080TI + R730 24 Cores - Metashape Cluster

PC Nvidia 1080TI + R720 24 cores + R730 24 Cores - Metashape Cluster

PC Nvidia 1080Ti + R710 Xenon 12 Cores + R720 Xenon 24 Cores + R730
Xenon 24 Cores - Cluster

00:00:00 00:14:24 00:28:48 00:43:12 00:57:36 01:12:00 01:26:24 01:40:48 01:55:12

W match & alignment ® depth maps ®dense cloud ® builddem ® build orthgmosaic.



Benchmark Tests Agisoft Metashape 1.5.1 (time in hh:mm:ss)
Hainich Test Project 340 images, each 20MP, align guality medium, keypointmax=80000 , tiepointmax=1000

Dve r\a | | R e S l I |t8 dense point cloud quality=medium, depth filtering= mild, dsm: UTM32WGS84 10cm, orthomosaic=10c
| | | ] ‘
b | | | MBP i7 2.9Ghz 4cores 16GB NOGPU extHD 001237
S u IV I e 8k i7 8 cores 124GB Nvidia GTX1080TI & GTX980 - CIFS
Cluster

MBP i7 2.9Ghz 4cores 16GB eGPU:Radeon Vega64 &
Radeon Pro460 Ext HD

0:02:59  00:06:12 01:01:00
R730 24 Cores Local Processing NO GPU 00:12:50 :34: 00:11:57 m:|.54
X8k + R730 24 Cores - CIFS Cluster 00:12:48 oolzs 00:09:00
X8k i7 8 cores 124GB Nvidia GTX 1080TI & GTX980 - HD 00:09:51 00:27:55 mlmo:oa:sz
MBP i7 2.9Ghz 4cores 16GB GPU: Radeon Pro460 SSD 00:25:47 m;lnoa:zs
MBP i7 2.9Ghz 4cores 16GB eGPU:Radeon Vega64 SSD  [o0:03:57 00:25:49 oolnoa:w
HARDWARE CONFIG

R720 R710 R730 pvdatal NFS Cluster 00a1:23 00:07:49 uz'ﬂ:oa:zu

X8k + R720 24 cores + R730 24 Cores - CIFS Cluster 00:10:51 00:11:07 wlza 00:07:17

MBP i7 2.9Ghz 4cores 16GB eGPU:Radeon Vega64 & | - _ match & alignment
Pro4w SSD 0:02:30 00:06:21 00:26:23 mln03.27 | g

100:03:53 00:07:16

X8kii7 8 cores 124GB Nvidia GTX 10807 & GTX980 - B depth maps
0 :04:11

SSD [
H dense cloud
HPC ARA Cluster Node 129 2xNvidia TeslaP100 16GB - wioso ol ootomo . o
Xeon 2.2Ghz 18 Cores 125GB RAM o _ = —

'm build dem

X8k + R710 12 Cores +R720 24 Cores + R730 24 Cores - l
00:04:44 00:07:07 00:09:24 00} 7 00:06:45
CIFS Cluster

build orthorﬁosaic b

PC Nvidia 1080TI R720 R710 R730 pvdatal NFS Cluster |ocos20 [N00848 wor30 n'm:m:gg

HPC ARA Cluster Node130 2xNvidia TeslaV100 16GB -
Xeon 2.2Ghz 18 Cores 125GB RAM

00:10:00  00:02:02 00:11:00

00:00:00 00:28:48 00:43:12 00:57:36 01:26:24 01:40:48 01:55:12
HPC ARA

Cluster

Node130 PCvidia | Xak+R71012 | ClusterNode | MBP i72.96hz MBP 7 2.9Ghz

X8k i7 8 cores
BT 1080T R720 | Cores+ R720 | 129 2xNvidia | 8ki78cores | °SC N | XBk+R72024 | oo o | MBPI729Ghz | MBPI729Ghz | XBki78cores | o oo o | R73024Cores | dcores16GB | . R |\ oo

HPC ARA

AXIS TITLE

16GB-Xeon | GTX1080TI & Cores - CIFS eGPU:Radeon | GPU:Radeon | GTX1080TI & e | P
22Ghz18 Cluster QFS Cluster Pro460 SSD

TeslaV100 RI10R730 | 24Coress | TSAPL00 | 2AGBNvIR | opp, ey (@PESHRII0DE| pg pyaryy | ACOreSI6GB | dcores16GB | 124GBNvidia | T, oo ¢ Pm::‘:'g o EG::;:::Z“" GTX1080TI& | 4cores 16GB
doaXeon | Rpudatat S R 2 s e GTX980 -SSD eRant & Cluster NS Quser | o oo6a s Prod60SSD | GTX980-HD (e GPU Radeon Prod60 i
Cores 12568 )
RAM

Cores 12568




Benchmark Tests Agisoft Metashape 1.5.1 (time in hh:mm:ss)
Hainich Test Project 340 images, each 20MP, align guality medium, keypointmax=80000 , tiepointmax=1000
dense point cloud quality=medium, depth filtering= mild, dsm: UTM32WGS84 10cm, orthomosaic=10c

X8k i7 8 cores 124GB Nvidia GTX1080TI & GTX980 - CIFS Cluster ‘

R730 24 Cores Local Processing NO GPU ‘

X8k +R730 24 Cores - CIFS Cluster ‘
MBP i7 2.9Ghz 4cores 16GB NO GPU ‘
R720 R710 R730 pvdatal NFS Cluster ‘

X8k +R720 24 cores + R730 24 Cores - CIFS Cluster ‘
HPC ARA Cluster Node 129 2xNvidia TeslaP100 16GB - Xeon 2.2Ghz 18 Cores 125GB RAM

HPC ARA Cluster Node130 2xNvidia TeslaV100 16GB - Xeon 2.2Ghz 18 Cores 125GB RAM

00:10:00

HARDWARE CONFIG

MBP i7 2.9Ghz 4cores 16GB GPU: Radeon Pro460 SSD
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|
X8k i7 8 cores 124GB Nvidia GTX 1080TI & GTX980 - HD ‘
|
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|
|

X8k +R710 12 Cores + R720 24 Cores + R730 24 Cores - CIFS Cluster
PC Nvidia 1080TI R720 R710 R730 pvdatal NFS Cluster ‘
MBP i7 2.9Ghz 4cores 16GB eGPU:Radeon Vega64 SSD ‘
X8k i7 8 cores 124GB Nvidia GTX 1080TI & GTX980 - SSD ‘
MBP i7 2.9Ghz 4cores 16GB eGPU:Radeon Vega64 & Radeon Pro460 Ext HD ‘

MBP i7 2.9Ghz 4cores 16GB eGPU:Radeon Vega64 & Pro460 SSD ‘ 00:02:30
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Benchmark Tests Agisoft Metashape 1.5.1 (time in hh:mm:ss)
e t Hainich Test Project 340 images, each 20MP, align guality medium, keypointmax=80000 , tiepointmax=1000
dense point cloud quality=medium, depth filtering= mild, dsm: UTM32WGS84 10cm, orthomosaic=10c

IVI a p S MBP i7 2.9Ghz 4cores 16GBNO GPU | o200

R730 24 Cores Local Processing NO GPU

[A d Va n t a g e R720 R710 R730 pvdatal NFS Cluster

X8k i7 8 cores 124GB Nvidia GTX1080TI & GTX980 - CIFS Cluster 00:15:33
Te S | a ] MBP i7 2.9Ghz 4cores 16GB GPU: Radeon Pro460 SSD
MBP i7 2.9Ghz 4cores 16GB eGPU:Radeon Vega64 SSD
X8k +R730 24 Cores - CIFS Cluster
X8k +R720 24 cores + R730 24 Cores - CIFS Cluster

HARDWARE CONFIG
PC Nvidia 1080TI R720 R710 R730 pvdatal NFS Cluster
X8k i7 8 cores 124GB Nvidia GTX 1080TI & GTX980 - SSD
X8k +R710 12 Cores + R720 24 Cores + R730 24 Cores - CIFS Cluster
X8k i7 8 cores 124GB Nvidia GTX 1080TI & GTX980 - HD
MBP i7 2.9Ghz 4cores 16GB eGPU:Radeon Vega64 & Pro460 SSD

MBP i7 2.9Ghz 4cores 16GB eGPU:Radeon Vega64 & Radeon Pro460 Ext HD

HPC ARA Cluster Node 129 2xNvidia TeslaP100 16GB - Xeon 2.2Ghz 18 Cores 125GB RAM  quo22

HPC ARA Cluster Node130 2xNvidia TeslaV100 16GB - Xeon 2.2Ghz 18 Cores 125GB RAM +om
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Benchmark Tests Agisoft Metashape 1.5.1 (time in hh:mm:ss)
Hainich Test Project 340 images, each 20MP, align guality medium, keypointmax=80000 , tiepointmax=1000
dense point cloud quality=medium, depth filtering= mild, dsm: UTM32WGS84 10cm, orthomosaic=10c
MBP i7 2.9Ghz 4cores 16GB eGPU:Radeon Vega64 & Radeon Pro460 Ext HD 01:01:00

X8k i7 8 cores 124GB Nvidia GTX1080TI & GTX980 - CIFS Cluster
X8k i7 8 cores 124GB Nvidia GTX 1080TI & GTX980 - HD
MBP i7 2.9Ghz 4cores 16GB eGPU:Radeon Vega64 & Pro460 SSD
MBP i7 2.9Ghz 4cores 16GB eGPU:Radeon Vega64 SSD 0025:49
MBP i7 2.9Ghz 4cores 16GB GPU: Radeon Pro460 SSD
MBP i7 2.9Ghz 4cores 16GB NO GPU 002328

X8k i7 8 cores 124GB Nvidia GTX 1080TI & GTX980 - SSD
Re——
X8k +R730 24 Cores - CIFS Cluster 00:17:27
R730 24 Cores Local Processing NO GPU
X8k +R720 24 cores +R730 24 Cores - CIFS Cluster
HPC ARA Cluster Node130 2xNvidia Tes|aV100 16GB - Xeon 2.2Ghz 18 Cores 125GB RAM w1100
HPC ARA Cluster Node 129 2xNvidia TeslaP100 16GB - Xeon 2.2Ghz 18 Cores 125GB RAM 00103
X8k +R710 12 Cores + R720 24 Cores + R730 24 Cores - CIFS Cluster
R720 R710 R730 pvdatal NFS Cluster 00:07:49

PC Nvidia 1080TI R720 R710 R730 pvdatal NFS Cluster 000730
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Overall

(only applies to
low res setup -
would look very
different with
quality

high /ultra!)

Benchmark Tests Agisoft Metashape 1.5.1 (time in hh:mm:ss)

Hainich Test Project 340 images, each 20MP, align quality medium, keypointmax=80000 , tiepointmax=1000
dense point cloud quality=medium, depth filtering= mild, dsm: UTM32WGS84 10cm, orthomosaic=10c

MBP i7 2.9Ghz 4cores 16GB NO GPU

X8k i7 8 cores 124GB Nvidia GTX1080TI & GTX980 - CIFS Cluster

MBP i7 2.9Ghz 4cores 16GB eGPU:Radeon Vega64 & Radeon Pro460 Ext HD

X8k +R730 24 Cores - CIFS Cluster

X8k i7 8 cores 124GB Nvidia GTX 1080T! & GTX980 - HD

MBP i7 2.9Ghz 4cores 16GB GPU: Radeon Pro460 SSD

MBP i7 2.9Ghz 4cores 16GB eGPU:Radeon Vega64 SSD

HARDWARE CONFIG

X8k +R720 24 cores +R730 24 Cores - CIFS Cluster

MBP i7 2.9Ghz 4cores 16GB eGPU:Radeon Vega64 & Pro460 SSD

X8k i7 8 cores 124GB Nvidia GTX 1080T! & GTX980 - SSD

HPC ARA Cluster Node 129 2xNvidia TeslaP100 16GB - Xeon 2.2Ghz 18 Cores 125GB RAM

X8k +R710 12 Cores + R720 24 Cores + R730 24 Cores - CIFS Cluster

PC Nvidia 1080TI R720 R710 R730 pvdatal NFS Cluster

HPC ARA Cluster Node130 2xNvidia TeslaV100 16GB - Xeon 2.2Ghz 18 Cores 125GB RAM
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Overall

* NVIDIA Volta architecture disappointing (Al / ML optimized)

* Strong GPU performance however helps some processes (align/match/depth
maps)

* Speedy SSDs seem to accelerate the full workflow

* (Good results with AMD Vega64 card

* Network speed [cifs/nfs file systems) seem to be bottle neck for cluster processing

* Dense point cloud calculation: workflow bottle neck (high and ultra settings - full res
settings

* (Good MBP results only valid for very small projects! (16GB RAM limit (as of 2019))

PD Dr. Séren Hese | Forschungscollog 2019



More Agisoft Benchmarking

https:/ /www.pugetsystems.com /labs/articles/Agisoft-PhotoScan-Multi-Core-
Performance-/09/

https:/ /www.agisoft.com/forum/index.php?topic=1868.0

https:/ /www.anandtech.com/bench/CPU/1057

PD Dr. Séren Hese | Forschungscollog 2019


https://www.pugetsystems.com/labs/articles/Agisoft-PhotoScan-Multi-Core-Performance-709/
https://www.agisoft.com/forum/index.php%3Ftopic=1868.0
https://www.anandtech.com/bench/CPU/1057
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