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INTRODUCTION

WORKFLOW

This topic deals with the generation of an airphoto map from historical
images, taken in the eastern parts of Nepal near the peak Kangchenjunga.
The goal is to generate ortho-corrected images out of this non-oriented
airborne data. The data source consists of aerial images from a flight on
the 5th of December in 1985 by the two Austrian geodesists Erwin
Schneider and Robert Kostka. These available images are scanned
6x6cm slides in TIFF format. The general workflow is based on the
photogrammetric process of “Structure-from-Motion (SfM)” technologies
which consists of image-matching, ortho-correction and geocoding of the
image data. After these preprocessing steps it is possible to create an
airphoto map out of the orthomosaic. The whole workflow was done with
the photogrammetric software AGISOFT which is especially suitable for
image-matching and orthomosaic-creation even with non-oriented image
data. These more than 30 years old image information is very valuable
and can be compared geographically with recent high resolution satellite
images of the region to detect landuse (e.g. glacier) changes in a
timespan, where airborne image information from remote areas in the
Himalayas were very seldom.

Since there is no (interior and exterior) orientation information and
no other geographical information
available, a traditional workflow of
image-orthocorrection is not possible.
Only „Structure-from-Motion (SfM)
technologies
are
applicable.
Initially developed for building
architecture and 3D representations of objects, computer vision
SfM algorithms aim to reconstruct
simultaneously camera positions
and orientations, as well as a 3Dscene
structure
from
a
set of feature correspondences
derived from overlapping pictures
(WESTOBY et al., 2012).
AGISOFT PhotoScan-Pro is a
software which is very capable of
such a workflow. The general
workflow consists of (AGISOFT,
2016):

1) Image Alignment
2) Dense Point Cloud
Formation

All in all, this workflow worked
pretty well, but it was not possible
to include all given images in this
final orthophoto product (Figure
8).

3) Mesh Creation
4) Texture Creation
5) Export Orthomosaic
(see: Figure 4-8)

“The last part is the georeferencing of the orthomosaic, this can
be done in any GIS or RemoteSensing software tool. In this case
we used Quantum-GIS and
Google images of the region to
achieve a sufficient geoposition
information for the images.

Around 40 out of 170 images
weren’t useable. There are
several reasons for this: One
reason is that there is only an
inhomogeneous
overlapping
number of the image data. This
happens due to the great differences in the topography, and
the flight height above ground.
Other reasons are the low rate of
detectable object features in
several images. In some images
there exist only snowy terrains
with less contrast properties
without any recognizable objects.

FIGURE 9: Air Photo Map of Kangchenjunga

RESULT & CONCLUSION
FIGURE 1: Hasselblad Camera

FIGURE 4: Image Alignment

FIGURE 2: Pilatus-Porter

FIGURE 5: Dense Point Cloud Formation

The final product is an airphoto map (Figure 9) of the western parts of the Kangchenjunga
from a geocoded orthomosaic of historical image data from Schneider/Kostka in 1986. The
scale of this map is 1:10.000 and it covers the central part of the observed area next to the
only human settlement „Khangpachen“ near the „Jannu-Glacier“. In this map glaciers, rivers
and infra-structure are expelled as map object. The geometrical accuracy of the output data is
not part of this research but it’s definitely good enough for image interpretation and different
analyses in changing mountain environments. The general profit of this research is the ability
to create geometrically corrected pictures and even maps out of non-oriented historical image
data, which are available from Scheider/Kostka from other parts of Nepal.

FIGURE 3: 176 Images

DATA SOURCE & CHALLENGES
The data source consists of aerial images from a mountain flight of the two
Austrian geodesists Erwin Schneider und Robert Kostka on the 5th of
December in 1986. The observing platform was a Pilatus-Porter aircraft
(Figure 1) and the pictures had been taken with three Hasselblad middleformat-cameras (Figure 2). All together there are 176 images (Figure 3),
most of them oriented in nadir direction and some taken with the two sidelooking cameras. The observed area is in the western part of the
Kangchenjunga Mountain Range along the valley near Mount Jannu. This
high mountain landscape is covered with typical Himalayan glaciers,
rivers, alpine pastures, debris and rocks. The main challenge in this workflow is to handle with extreme relief energies. The differences from the
highest peak to the lowest point in the valley are around 4000m within few
kilometers of horizontal distance. Other challenges within this data source
are: no constant flight altitude of the aircraft; different flight directions;
windy flight conditions; relatively old data set with less availability of recent
natural and artificial features to obtain GCP points; analogue data which
have been scanned (with 4800dpi and non-photogrammetric scanner); no
height information; no interior orientation information; no reference data to
provide good information about the exterior orientation.

FIGURE 6: Mesh Creation

FIGURE 7: Texture Creation
FIGURE 10: Kangchenjunga glacier - 2013 (left: Google Earth) and 1986 (right)
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