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Motivation
Very long processing times with excessive image overlap
Variation 1: retro-Nadir Crown Structure Mapping with DSLR&DiGPS
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Motivation
Very long processing times with excessive overlap in Copter POI flight modi
Variation 2: POI modi with multiple altitude layers (CROWN PROJECT)
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Motivation
Very long processing times with 
excessive Nadir data mosaic
Variation 3: 90% Overlap 
Mosaics – Hainich National 
Parc (HAINICH)
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Motivation
Diverse Hardware 
Environment – PC –
Server - HPC
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1. MacBook  Pro 2017 (16GB, Radeon 480 4GB, TB3 eGPU Radeon 
Vega64, Toshiba 2TB SSD, 2.9GHZ Intel Quad Core i7)

2. PC Intel Xeon 3.2GHz (X8000), 128GB RAM, Nvidia GTX1080Ti 11GB, 
GTX980, 500GB SSD

3. Dell Poweredge (Clustered) 
1. R710 12 Cores (Itos) noGPU (nfs/cifs RAID5 harddiscs)
2. R720 12 Cores (noaa) noGPU (nfs/cifs RAID5 harddiscs)
3. R730 24 Cores (earthcare) noGPU (nfs/cifs RAID5 harddiscs)

4. ARA Cluster  GPU_v100 (Tesla v100) partition130, 128GB 2x Xeon 
2.2Ghz each12 cores

5. ARA Cluster  GPU_p100 (Tesla p100) partition129, 128GB 2x Xeon 
2.2Ghz each 12 cores

6. Combination of 2. and 3. 
7. (Missing: Terrasense, ARA standard_b)

Hardware Configurations: 
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Agisoft Resources Req. per Process

Agisoft Hardware Requirements per Process (GPU: CUDA /OPenCL)
• 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/SSD/RAM) Height-Field-

Method with pair wise depth field computation, Fast-method with MVS –
MultiView Stereo approach
• Build Mesh / Build Texture (GPU/RAM!) Poisson Reconstruction ala

Meshlab, Texture Atlas Blending
• Build DEM (CPU/SSD/RAM) 
• Build Orthomosaic (CPU/SSD/RAM)
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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 
141.35.158.37
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Agisoft Network Monitor
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Agisoft – The Client

1. Client sends the processing job –
the psx project tasks (via 
Metashapepro GUI or Python to the 
coordination server) 

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

Tesla V100-PCIE-16GB, 80 
compute units, free memory: 
15703/16130 MB, compute
capability 7.0, driver version: 
410.79, driver/runtime CUDA: 
10000/5050

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

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

ARA Cluster – node configuration, compute nodes are grouped to form “Partitions”. 
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[Slurm Workload Manager - Overview](https://slurm.schedmd.com/overview.html)
https://slurm.schedmd.com/overview.html
https://ara-wiki.rz.uni-jena.de/Hauptseite#Job_parameters
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.

ARA Cluster 

https://ara-wiki.rz.uni-jena.de/Hauptseite
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#agisoft Processing Tweaks:
• main/dense_cloud_max_neighbors = 60  

reducing the amount of overlapping images 
in dense point cloud processing

• reduction of image number from POI flights
• area/volume reduction in GUI 
• Increase RAM

Agisoft Processing Tweaks
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GPU! SSD!GPU!

SSD!

CPUs
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Overall Results
- sub divided
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Match
& Align

SSD

SSD

CIFS
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Depth 
Maps 
(Advantage 
Tesla)
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Dense
Cloud 
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Overall
(only applies to 
low res setup -
would look very 
different with 
quality 
high/ultra!)
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Overall

• NVIDIA Volta architecture disappointing (AI / 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))
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https://www.pugetsystems.com/labs/articles/Agisoft-PhotoScan-Multi-Core-
Performance-709/
https://www.agisoft.com/forum/index.php?topic=1868.0
https://www.anandtech.com/bench/CPU/1057

More Agisoft Benchmarking 

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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Copter POI  Crown Point Cloud (DGPS registered) 
vers. TLS Crown Point Cloud (DGPS registered) 

• TLS Data processed by J. Baade FSU Jena (left), P4Pro 
Data processed by S. Hese (right)


