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Introduction: remit and 
boundary conditions

• “Discuss the increase in collection technologies 
over recent decades, considering what is yet to 
come in air, land, water and space and suggesting 
how these can be used by the geospatial and 
mapping community”

• Focus on “traditional” data sources
• Professional land surveyor – aerial survey – Satellite EO

• Point clouds and photogrammetry

•Not: satellite positioning, GIS, crowdsourcing, 
mobile comms, big data analytics, machine 
learning, etc., etc.



Introduction: contents

• Introduction

•Retrospective

•Current trends

•Conclusions: data collection in 2030?



Retrospective: 
EU Expansion, 2004

http://news.bbc.co.uk/1/hi/business/3659059.stm



Fast forward 13 years: 
Brexit, 2017

http://www.epc.eu/documents/uploads/pub_6684_brexit_-_a_new_beginning_for_the_eu_or_the_beginning_of_the_end.pdf



Retrospective: 
XXth ISPRS Congress, 2004

DOWNEY, I., MILLS, J. and RSPSOC ISPRS COMMITTEE, 2004. The United Kingdom national report for 
photogrammetry and remote sensing 2000 - 2004. International Archives of Photogrammetry, 
Remote Sensing and Spatial Information Sciences, 35 (B6): 275–280.



Retrospective: 
XXth ISPRS Congress, 2004

• Extracts from UK National Report
• At Ordnance Survey: 

• The conversion from analytical to digital plotter based 
production was complete by 2001

• Since early 2001, all photogrammetric update has been 
carried out on digital workstations, using scanned stereo 
photography

• In June 2001, monochrome photography was replaced by 
colour photography, to aid in photo-interpretation

• Announced it will include an imagery layer within the new 
Digital National Framework



Retrospective: 2004 v 2017

• Land - 2004
• “This reporting period has seen a dramatic rise in the use 

and application of [terrestrial] laser scanning”

http://www.geographica.hr/site/public/images/content/cyrax_2500_1.jpg http://www.stavebnictvi3000.cz/obr/clanky/2006_04_gefos_2.jpg



Retrospective: 2004 v 2017

• Land - 2017: Leica BLK360 and Trimble SX10



Retrospective: 2004 v 2017

•Air - 2004
• “The prospect of digital air survey cameras produced by 

Leica Geosystems and Z/I Imaging is generating 
considerable interest in the UK”

• Leica ADS40 vs Z/I Imaging DMC

http://aerialsurveysintl.com/images/MyDMC_Med.jpghttp://www.leica-geosystems.us/thumbs/originals/QCLX_1366.jpg



Retrospective: 2004 v 2017

•Air - 2017

http://geo-matching.com



Retrospective: 2004 v 2017

• Space
• “2002 saw the launch of the long awaited Envisat”

http://www.esa.int/



Retrospective: 2004 v 2017

• Space - 2017: Sentinel missions

http://www.esa.int/spaceinimages/Images/2014/04/Sentinel_family

https://spacewatchme.com/2017/03/successful-launch-sentinel-
2b-adds-eus-copernicus-earth-observation-constellation/

http://www.esa.int/var/esa/storage/images/esa_multime
dia/images/2015/04/sentinel-2_in_testing/15351682-1-
eng-GB/Sentinel-2_in_testing_node_full_image_2.jpg



Current trends

•Photogrammetric Computer Vision

• SfM: Structure from Motion
• “… technique for estimating three-dimensional structures 

from two-dimensional image sequences that may be 
coupled with local motion signals”

• SLAM: Simultaneous Localisation And Mapping
• “… the computational problem of constructing or updating a 

map of an unknown environment while simultaneously 
keeping track of an agent’s location within it”

(Wikipedia)

• Supporting ubiquitous / pervasive imaging



Current trends

http://www.telegraph.co.uk/science/2017/04/10/smartphone-motion-sensors-provide-backdoor-hackers-steal-bank/



Current trends: land

• The smartphone as a surveying instrument 



Current trends: land

• Sensor fusion, inc. dual frequency GNSS
• SLC Multi-Purpose GNSS Receiver (L)

• Piksi Multi GNSS Module (R)

https://www.swiftnav.com/piksi-gnss-modules



Current trends: air

http://geo-matching.com



Current trends: air



Current trends: land/air/water

http://informedinfrastructure.com/wp-
content/uploads/2015/09/TIMMS2-1.jpg

http://i0.wp.com/www.3dlasermapping.com/wp-
content/uploads/2016/08/DSCN4300.jpg

http://www.xyht.com/wp-content/uploads/2015/09/SAM_5501-1.jpg

http://res.cloudinary.com/engineering-com/image/upload/v1466579040/image001_ppizpw.png

http://r1.forconstructionpros.com/files/base/FCP/image/2015/06/16x9/1
280x720/Topcon_IP_S3_Topcon.5578b092ae048.jpg

http://insideunmannedsystems.com/wp-
content/uploads/2015/03/ULS_RiCOPTER_ProductImage_001.png



Current trends: land

https://media.thebimhub.com/user_uploads/cover-story-159-09-2015.jpg

http://www.sintegra.fr/wp-content/uploads/2015/01/car.jpg

• Leica Pegasus 2 (courtesy Leica)



Current trends: land

• Zeb Revo
• Belsay Castle (courtesy Historic England)

http://www.geoslam.com/hardware-products/zeb-revo/



Current trends: land

http://www.bbc.co.uk/news/uk-england-oxfordshire-39568801



Current trends: air

http://www.imagemaps.com/Products%20and%20Services/Others/Routescene_LidarPod_onUAV.JPG

http://www.riegl.com/products/unmanned-scanning/riegl-vux-1uav



Current trends: air

•Riegl Ricopter



Current trends: air

•Courtesy TU Wien



Current trends: air/water

•Courtesy TU Wien

27



Current trends: air - space

•HALE UAV and small sat constellations

https://www.ft.com/content/8e3f8fea-445d-11e7-8519-9f94ee97d996

http://www.airforce-technology.com/projects/zephyr/zephyr3.html



Current trends

•Plus all the other survey-related platforms and 
sensors not mentioned:
• Robotic total stations…
• Generalised cameras…
• Gaming technologies…
• Sub-surface geophysics…
• Oblique aerial camera systems / integrated lidar…
• Lidar – single photon, multi-wavelength, full waveform, 

solid state, spaceborne…
• UAV – multispectral / hyperspectral / thermal imaging, 

swarms, HALE…
• InSAR – ground, UAV, air, space…
• Satellite EO – VHR, small / mini / nano satellites, 

constellations
• Etc., etc…



Current trends: air - space

•Airbus Aerial
• “A comprehensive digital service…”

• Currently lacking terrestrial services…

http://www.airbusgroup.com/



Conclusions: 2030?

•Within boundary conditions:
• Disruptive technologies increasingly prevalent

• “Where were UAVs in 2004?”

• Total blurring between land/water-air-space platforms
• Seamless fusion of multi-modal sensors / data
• Miniaturisation, lower power consumption
• True multi-platform mobility

• “wearable” survey tech to UAV
• Truly autonomous data capture and processing pipelines

• Around the clock, multi-scale surveying with sensor 
networks

• “Laser scanners akin to CCTV” augmented by autonomous 
terrestrial and low level UAV data capture

• Wide area “surveillance” by HALE UAV
• Better-than-daily VHR satellite image capture



Conclusions: 2030?

•Outside boundary conditions:
• Consider role of the professional NMA surveyor versus:

• “Service” providers
• Airbus Aerial
• K-SERVICES
• Google, et al…

• Wider industries
• Automotive industry and driverless vehicles
• Refuse lorries, Uber taxis, DHL delivery vehicles…

• General public
• Crowdsourcing
• Citizen science...

• Autonomous data capture
• AI / robotics
• Land, sea, air and space…

• Real-time serving of information, not data



Future prospects:
XXIII ISPRS Congress, 2016

CHEN, J., DOWMAN, I., LI, S., LI, Z., MADDEN, M., MILLS, J., PAPARODITIS, N.,
ROTTENSTEINER, F., SESTER, M., TOTH, C., TRINDER, J. and HEIPKE, C., 2016.
Information from imagery: ISPRS scientific vision and research agenda.
ISPRS Journal of Photogrammetry and Remote Sensing, 115: 3–21.
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