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HISTORICAL IMAGES

C Historical: from the origin of photography to the beginning of the digital era (ca 2005)
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C Aerial vs terrestrial

C Nadir vs oblique

C Many collections around the world, under digitization
C Invaluable value for multiple purposes

C Challenging input for standard photogrammetry

C A good test for modern Machine/Deep learning methods;
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MAIN CHARACTERISTICS

C Relatively dense temporal resolution (2-5 years)

C Long-term time series (after 1920)

C Quite high geometric resolution (20-100 cm)

C Very often stereo coverage

C Panchromatic channel

C Different formats: 23x23 cm, 30x30 cm, microfilm, etc.
C Coarse/Absent camera (int/ext) parameters

C Long strips along valleys, communication paths, etc.
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PURPOSES of ACQUISITIONS

C Topographic map generation and updating | e B pruea Facsasapie T
C Visual interpretation e |
C Reconnaissance (e.g. before/after bombing)

Source: NCAP, UK
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PURPOSES o] ACQUISITIONS
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Source: NCAP, UK
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14 NGES with HISTORICAL IMAGES
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C Conservation \

C Digitization - o o

C Sharing / Accessing 5o 3t W
C Radiometric resolution e «« R e i i

C Cataloguing and interpretation of plots W T

G Feature extraction 4 mmmr]

C Lack of metadata (interior param., etc.) ‘ Wm: *3 j"\

C Need of 4D GCPs =
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USAGE of HISTORICAL IMAGES

C Multi-temporal analyses / LULC changes from orthos

ADIGE VALLEY (72 km?)
2005 1945-2005
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[Nocerino, E., Menna, F., Remondino, F.,, 2012: Multi-temporal analysis of landscapes and urban areas. Int. Archives of
Photogrammetry, Remote Sensing and Spatial Information Sciences, Vol. 39(4), pp. 85-90]
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C Multi-temporal analyses / LULC changes
C Localization of past buildings / Legal affairs in real estate

C Historical orthoimage production (visualization, studies, memory, etc.)
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: A . Prague, 19451 Source: Patrik Meixner, PRIMIS (CZ)
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14 SAGE of HISTORICAL IMAGES

C Multi-temporal analyses / LULC changes

C Localization of past buildings / Legal affairs in real estate
C Historical orthoimage production

C Glaciology analyses

Year Surface

1850 30,00
1954 1904
1983 1818
2003 16136
2015 154

Adamelllo gfacier - Sdlirce: AVT / Terra Messflug (Austtia)



USAGE of HISTORICAL IMAGES

C Multi-temporal analyses / LULC changes
C Localization of past buildings / Legal affairs in real estate

Ak

iﬁxsugns of ancient qudr
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C Multi-temporal analyses / LULC changes

C Localization of past buildings / Legal affairs in real estate

C Historical orthoimage production

C Glaciology analyses

C Geological analyses

C Explosive Ordnance Disposal (EOD) / UneXploded Ordnance (UXO) disposal
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L USAGE of HISTORICAL IMAGES

C Multi-temporal analyses / LULC changes

C Localization of past buildings / Legal affairs in real estate

C Historical orthoimage production

C Glaciology analyses

C Geological analyses

C Explosive Ordnance Disposal (EOD) / UneXploded Ordnance (UXO) disposal
¢ Etc.

Most of these applications / usages of aerial historical image require geo-processing

(i.e. photogrammetrlc methods) in order to extract |nfo of mterest
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SDR workshop and publlcatlon

x X *
**EuroSDR

European Spatial Data Research

February 2019

rosdr.net/publications

ing and geoprocessing
storical aerial images:
ent status in Europe

¢bastien Giordano, Clément Mallet
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C Scanning

C Geo-referencing

0
0

Interior orientation
Exterior orientation

C Generation of geo-products

;
;
;
;

DTM / DSM extraction
3D building modeling

Orthoimage production
Crater detection (UXO)

C Data visualization

C Why there is a hype in geo-processing?

U Availability of digital images
Increase power of computer

U New processing methods
V Machine/deep learning
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=3¢ GEO-PROCESSING

[SCANNING / DIGITIZATION}

{ GEO-REFERENCING }

[ GEO-PRODUCTS }

[ VISUALIZATION }
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=X SCANNING

Methods / Instruments
C Flatbed scanning
C DSLR camera

C Photogrammetric scanning (e.g. Geosystem/Wehrli Delta,
Leica DSW 700, Vexcel UltraScan 5000, etc.)

Digitize what?

C Analogue photographs (films or plates)
C Flight plans

C Camera calibration certificates

C Image orientation parameters
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=3¢ SCANNING around EUROPE

C Archives around the world have millions of historical photographs (negatives,
contact copies, rolls, cuts, etc.), so scanning is the most laborious phase

Sweden (Lantmateriet): 4 photogrammetric scanners for ca 1 mil photos (ca 50% digitized)
Norway (Kartverket): 3 photogrammetric scanners for ca 1.3 mil photos (ca 30% digitized)
UK (NCAP): 6 photogrammetric scanners for 30 mil photos (ca 1.5% digitized)

Switzerland (Swisstopo): 2 photogrammetric scanners for ca 400K photos (all digitized)
CZ (COSMC): 5 photogrammetric scanner for ca 700K photos (ca 20% digitized)

Italy (AFN): 1 photographic scanner for ca 6 mil photos (10% digitized)

(G- - e e e

C Typical scanning resolution: 15 mm (23x23 cm @ 4600m, f=15cm => ca 0.5 m GSD)

C 12 bit/channel (stored in 8 bit after some radiometric adjustment)
ry :

C Ca 100 negatives/day for an expert operator

C Scanning time: ca 1 min b/w, 2 min color
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=3¢ SCANNING PROCEDURES

C NCAP (UK - https:/Incap.org.uk/) is launching the digitization of its @&
archives using 6 Sawyer cobots prototypes developed by Hahn g&a
Robotics

N

s

.‘ .
Source: Prototype of NCAP cobotics scanning - Sawyer Cobot by Hahn Robotics
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= SCANNING ISSUES
Before digitisation - to ensure no physical damage is caused to “"‘w >

the photographic emulsion or paper base - all contact prints are
humidified (using procedures developed with a photographic
conservator) and flattened using a nipping press.

Source: NCAP

In order to remove dust and dirt - which can
scratch aerial film during the digitisation process
- electrostatic film cleaners are used.
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=>< SCANNING ISSUES
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Scanning errors Source: PAT / AVT Scratches

GEOPROCESSING OF HISTORICAL AERIAL IMAGES Fabio Remondinoi FBK-3DOM



SCANNING ISSUES

) Source: PAT / AVT
Saturation Dark shadows
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=->{ GEO-REFERENCING

C Find the camera (interior and exterior) parameters
U Interiors: info on camera borders might help
U Exteriors: flight plans / plots might help

C Bad conservation (e.g. scratches), low res,
scanning misalignments and lack of metadata or
multi-temporal series do not facilitate automated
geo-referencing procedures
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C 4D GCPs mandatory

C Geo-referencing accuracy is required to
U perform comparison analyses
U store images in webGIS portals
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City details can help
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4D GCPs for GEO-REFERENCING

Shoreline could be useful eégood | uck
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