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Vision & Motivation

Our UAV-Mapping constraints:

• Mobile, robust, safe
• Applicable in many weather conditions
• Fully autonomous operation, yet interactive control
• 1 person operation; i.e. max 2 transport cases & 1 backpack

• Quick and easy to learn
• Multiple application opportunities, flexible
• Suited for survey of smaller areas
• Documentation, orthomosaic, digital surface model

UAV-Mapping will complement airborne sensing applications
and open new business opportunities.

Be part of it!

Specification – The System

We use PAMS – Personal Aerial Mapping System

Manufacturer: SmartPlanes AB, Sweden, www.smartplanes.se

PAMS is an Unmanned Airborne System (UAS) consisting of 
the Unmanned Airborne Vehicle (UAV) SmartOne and its 

groundstation.



Specification – SmartOne 

• Weight < 1.1 kg (when operating)

• Kinetic energy < 150 J

• Flight within visible range only

• Minimum restrictions, e.g. in Germany:

• < 1.5 km distance to airport
• < 5 kg weight
• No combustion engine (electric driven!)

• Fulfills Swedish norm for UAS-category 1A

• EU-regulations in preparation; category with 
least constraints: < 1.5 kg & e-driven

Specification – PAMS

Weight in air < 1.1 kg
Operational speed 12.5 m/s
Payload ≤ 200 g
Max flying time ~ 45 min
Propulsion Propeller, aft mounted, e-driven
Flight modes Autonomous, Assisted, Manual
Control electronics Autopilot, GPS, IMU
Control communication bi-directional, interference-tolerant (by frequency hopping)

Sensor Camera, 7 – 12 Mpix, RGB, CIR, calibrated
Ceiling 300 m above ground level (AGL), autopilot controlled
Range 750m radius, autopilot controlled, stay within visibility!
Flight safety Return-to-home, virtual 3D-fence, GPS/link/control-fail, tracker
Software basis station Planning, real-time monitoring & control, GPS-downlink
Software img processing Aerial Mapper for plane rectification and geom. mosaicking
Transport 1 transport case (80x45x15cm3, 7 kg), 1 utility box 4 kg, 1 backpack



Typical Flight Mission

• Typical block takes about 20 – 30 min to fly

• Block with 80 / 80 overlap, 200 m AGL, 600 m x 450 m,
~7 cm GSD, takes ~25 min flying 

• Blocks covering ~1 km2 can be flown with 300 m AGL 

• For 1 flight mission approx. 45 – 60 min total time with 
setup, preparation, 1 flight mission, dismantling

• Overlap is selectable; 80 / 80 proved to work out great!

Typical block configuration

Rectangular blocks

Due to high overlap configuration of 80 / 80 very 
stable block

Manifold image connections, up to 50 and more
Beneficial for high degree of automation in 
processing

Planimetric inner accuracy: ~ 0.5 pixel GSD
Height inner accuracy: ~ 1.5 – 2 pixel GSD

150 m flying height ~ 5 cm GSD
300 m flying height ~ 10 cm GSD



Golf course, Sonnenbühl, Germany

4 blocks
1123 aerial images

260 min mission time
ca. 200 m flying height

Ortho: 7.5 cm GSD

Golf course, Sonnenbühl, Germany

Visualization products
Colorcoded DSM

Orthomosaic
Perspective colorcoded DSM

Draped orthomosaic



Documentation for German Railway (DB)

Railway viaduct crossing Göltsch valley

Historic 4-story arc-bridge – to be 
prepared for E-trains

2 blocks, 700 m long bridge
150 m AGL, 5 cm GSD

~220 aerial 7 Mpix images
3 h operations

Documentation – Göltschtalviadukt

PAMS flight mission
Oblique pin point imaging
Nadir aerial images for orthomosaic generation

Orthomosaic
5 cm GSD



Metro Station

Orthomosaic Neu Wulmstorf, Germany, 5 cm GSD

4 blocks, ~1100 images, 6 h field 
work with flying, difficult take-off and 
landing constraints

Metro Station – Mapping 

Snapshot of old database

Snapshot of new database
Compiled from PAMS imagery



Sand Quarry

4 blocks

1100 m x 800 m

Orthomosaic 6 
cm GSD

½ day flying

~ 980 aerial 
images

Perspective DSM view and orthomosaic-draping
Purposes: volume computation, contours, visualisation

Conclusions

UAS-Mapping offers multiple applications opportunities (examples)

• Industrial surveying
• Spatial development projects
• Environmental documentation
• Agriculture
• Forestry
• Golf courses
• Hydrologic environment mapping
• Landslide monitoring
• Safety
• Disaster documentation
• many more … 



Conclusions

• UAS-Mapping versus: 
• Conventional aerial mapping and lidar:

• often too expensive for too small areas – don’t do it!
• UAS: ideal for small areas, fast deployable, operates 

below cloud coverage
• GPS-based surveying

• Less rich in details (no imagery)
• Labor intensive field & office work
• Application dependent partly risky, e.g. railway survey

• UAS in general
• Rarely designed for aerial mapping purposes
• Air safety control partly restrictive
• Photogrammetric software usually not included

Conclusions

• UAS-Mapping is complementary to traditional approaches
• One cannot compare fixed wing vs. rotary wing UAVs. Both have their 
applications.

• UAS is a new dimension – one has to dedicate time for it
• PAMS operated several hundred flying hours without problems
• Approximately 12 PAMS are in operation (in CHN, D, NL, SWE, UK)

• Here are the 2 main messages:

UAS-Mapping works!

New toys for big boys arrived!
Perspective view of a flight 
mission over a quarry. Wall 
extends ca. 70 m



Bye …

Thank you for your attention!

Enjoy 53rd Photogrammetric Week and Welcome to Stuttgart!

If interested, please contact me at
werner.mayr@blomasa.com


