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anl Kilimanjaro: the mapping reloaded, The Cryosphere,
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Celebrating the past...

Aimé Laussedat
(1819-1907)

First comprehensive
topographic survey obtained
by “Métrophotographie”, _

township of Buc, near S f
Versailles, [France, 1861 > Je s~
(Laussedat, 1899).
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Plan d’un village levé en 1861 & laide de la Photographie.




Celebrating the past...
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Otto Kersten
(1839-1900)

Albrecht
(1834-19
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Map of Freyburg/Unstrut from 1867 constructed by
means of terrestrial Photometrographie (Grimm, 2007)

Coin the name Photogrammetry in 1867
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Klute, F. (1920).
Ergebnisse der
Forschungen am
Kilimandscharo,
1912. Berlin: D.
Reimer (E. Vohsen).

Carl Zeiss photo-theodolite 1908



EAST AFRICA 1:50000 (TANGANYIKA)

KILIMANJARO

.........

.........

Directorate of Overseas Surveys (1964).
Kilimanjaro, East Africa 1:50,000 (Tanganyika).
D.0.S. 422, series Y742, sheet 56/2, Edition 1.
Directorate of Overseas Surveys for the
Tanganyika Government.
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Main antennas (transiit and receive)
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Kilimanjaro, 100 years of photogrammetry
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GeoEye-1 imagery

September 6, 2008

Orbit 682km, 98.1° inclination
10:30am local time equatorial
crossing

Spatial Res. PAN: 0.41 m
XS:1.65m

Spectral Res. PAN: 450 - 800 nm

Blue: 450 - 510 nm
Green: 510 - 580 nm
Red: 655 - 690 nm
NIR: 780 -920 nm

Temporal Res. Up to 2.1 days

Radiometric Res. 11 bits

250

X Podger et al. (2011)

GeoEye-1 Satellite Sensor - Image Credit: GeoEye
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Multi-ray photogrammetry of GeoEye-1 imagery

Date of stereo pair Pixel size Cloud View View
(GMT) [m] [%] Azim. Elev.
20 Sep 2012, 7:58 0.50 25 226.6 74.3
07:57 0.50 30 354.5 61.6

9 Oct 2012, 07:49 0.50 65 33.8 61.3
07:50 0.50 52 147.1 74.1

20 Oct 2012, 07:50 0.50 59 33.8 64.4
07:51 0.50 54 155.8 73.3

23 Oct 2012, 07:59 0.50 68 345.7 61.6
08:00 0.50 57 258.2 75.5

24 Jan 2013, 07:48 0.50 22 68.7 71.8
07:49 0.50 23 156.7 64.4

Sirguey & Cullen (2013, 2014)
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E Multi-ray photogrammetry of GeoEye-1 imagery
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Table 1. Results of the image triangulation.

9662000
1
9662000

Image Pixel size Image RMSE Residuals of the control points [m]

blocks
[m] [px] RMS, RMS, RMS,
g g
GeoEye-1 0.5 0.27 0.42 0.61 1.09 3 g
Leave-one-out cross validation: 0.45 0.67 1.19 Z “

Table 1. Accuracy of the final DEM product.
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Sirguey & Cullen (2013, 2014)
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Sirguey & Cullen (2013, 2014)
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Sirguey & Cullen (2013, 2014)
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’§‘ Mapping Kilimanjaro, photogrammetry strikes back...

Sirguey & Cullen (2013, 2014)
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| %‘ Mapping Kilimanjaro, photogrammetry strikes back...

Sirguey & Cullen (2013, 2014)
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’§‘ Mapping Kilimanjaro, photogrammetry strikes back...

Sirguey et al. (2014)
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| %‘ Mapping Kilimanjaro, photogrammetry strikes back...

T e e : 23 October 2012




Take home points

* |Kilimanjaro and the photogrammetric science
* Intimate relationship with the story of photogrammetry

* One of the test beds of photogrammetry

* |[KILISOSDEMZ2012

* Multiray processing of Very High Resolution Stereo Imagery permits the
generation of dense point cloud in rough terrain with metric accuracy.

e KILISOSDEM2012 exceeds GeoEye Precision product by about 30%.
* Anew DEM that provides new opportunities to study the topography of Kibo.
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THANKS, QUESTIONS?
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