
Towards Horizon 2020 Lasaponara R., Masini N., Biscione M., Editors 

 EARSeL, 2013 

Qualitative assessment of four DSM generation 

approaches using Pleiades-HR data 

Arnaud Durand
1
, Julien Michel

2
, Carlo de Franchis

3
, Bernard Allenbach

1
 and Alain Giros

2
 

University of Strasbourg, SERTIT, Illkirch-Graffenstaden, France;  

arnaud.durand@sertit.u-strasbg.fr 

CNES, DCT/SI/AP, Toulouse, France; julien.michel@cnes.fr 

ENS Cachan, MISS-CMLA, Cachan, France; carlo.de-franchis@polytechnique.org 

Abstract. DSM generation from very high resolution multi-look imagery is an open and promising 

research subject, since the launch of agile satellites able to provide submetric images: Ikonos, 

Worldview-1, GeoEye. The 2nd of December 2012, the Pleiades-HR 1B satellite has been success-

fully put in orbit, one year after Pleiades-HR 1A. The agility of the Pleiades-HR satellites enables 

multiple along-track acquisitions, in particular the acquisition of three images over the same area 

during a single pass, of which one is nearly nadir. This configuration, called "tri-stereoscopic ac-

quisition", is a promising dataset from which to model the relief within the observed scene. This 

kind of information opens up a broad range of thematic applications and promises to improve oth-

ers. In the last few years, DSM generation from satellite imagery has become much more accessi-

ble because of the integration of the appropriate processing chains into commercial software. 

However, DSM generation is still an active research topic in universities and research agencies. 

This paper presents a comparison of different approaches using various processing chains applied 

to Pleiades data. One is commercial (OrthoEngine by PCI Geomatics), the three others are re-

search-oriented (MicMac by IGN, OTB by CNES and S2P by CMLA). This work investigates the 

advantages and drawbacks of each approach, and compares the results to a LiDAR acquisition, in 

the frame of the KAL-Haiti project. The study area is over Port-au-Prince, Haiti, a coastal, urban 

and hilly zone, covered by a Pleiades-HR tri-stereoscopic acquisition imaged in July 2012. These 

preliminary results are a first step toward an in-depth investigation of Pleiades capabilities in pro-

viding 3d information.  

Keywords. Pleiades-HR, Digital Surface Model, tri-stereoscopic acquisition, quality assessment, 

Haiti. 

1. Introduction 

1.1. Presentation of the Pleiades system 

The launch of the Pleiades system, composed of two very high resolution earth observation sat-

ellites, is a significant event in the spatial world. Indeed, France has now a dual system (civil and 

military) able to acquire daily on the same area submetric images, everywhere in the world [1]. 

Soyuz launcher, operated from French Guyana spatial center, has put in orbit Pleiades-HR 1A the 

17th of December 2011, and Pleiades-HR 1B the 2nd of December 2012. In the remaining of this 

paper, we use the term of "Pleiades satellite", without specifically referring to each satellite. It 

should be mentioned that both satellites are similar, but not identical (for instance localization pre-

cision increased for Pleaides-HR 1B). 

The great agility of Pleiades satellite enables multiple acquisitions along the track, and in par-

ticular the acquisition of 3 images in one pass, one of them being quasi-nadir. This configuration is 

called "tri-stereoscopic acquisition". It is possible, during the order, to provide a range of values for 

the baseline ratio (ratio between distance separating two acquisitions and flight height). The base-

line ratio is a fundamental trade-off parameter in photogrammetry : with higher baseline ratio values, 

the parallax effect is important, which relaxes the need for high precision matching between images 
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to achieve a good height recovery, but increases occlusions and dissimilarity between images. On 

the other hand, a low baseline ratio value spawns very similar images with very few occlusions, but 

requires a very high precision in matching to achieve a good height recovery. Being fully exploited, 

the system is able to acquire more than 30 images during a single pass over the same area [2]. The 

relief reconstruction is then achieved using multi-view stereoscopic processing. 

The panchromatic pushbroom instrument is an alignment of 5 CCD sensors composed by 6000 

13µm detectors. The focal distance is 12.90m. The multispectral acquisition is ensured by 4 align-

ments (one per spectral band) of 5 CCD sensors, composed by 1500 detectors of 52µm [3], [4]. 

Every raw image line is therefore composed of 30000 pixels for the panchromatic image, and 7500 

pixels for the multispectral image. 

The nadir spatial resolution of the panchromatic and multispectral image is respectively 0.70m 

and 2.80m. The theoretical swath is therefore 21km. The images are 0.50m and 2m resampled, re-

spectively for the panchromatic and the multispectral image. 

1.2. Objectives and organization of this paper 

This work has been done in the frame of the KAL-Haiti project, which aims at building a data-

base composed of remote-sensing images and exogenous data (vectors, in-field measurements…) 

for risk management research actors and sustainable reconstruction in Haiti [5], [6], [7]. One of the 

further goals is to build and animate a contributor community (scientists, operational actors) around 

common themes linked by geographical information in Haiti, crisis cycle management, and natural 

risks. 

Initiated while trying to integrate the best high resolution DSM in the KAL-Haiti database, this 

paper intends to provide a rough quality assessment of DSM generation from Pleiades imagery in 

this context. The images used for the work have been acquired the 19th of July 2012 at 15h34 UTC 

over the Haitian capital, Port-au-Prince. It should be remembered that the area has been highly 

damaged by the 12th of January 2010 earthquake. 

Four different tools and methodologies, either from commercial software or from research, have 

been run on these images, and a qualitative analysis of the resulting DSM compared to a reference 

LiDAR acquisition is presented. Note that this analysis does not intend to rank or compare the dif-

ferent approaches, but rather to determine the quality that can be expected from a DSM generated 

from Pleiades images with state-of-the-art tools.  

The remaining of this paper is organized as follows. Section 2 briefly introduces each of the 

four methods and how they have been used in this study. Section 3 presents the ground truth LiDAR 

data, the methodology used to evaluate the results as well as the results themselves. Finally, section 

4 concludes the paper. 

2. Softwares, Approaches and Methods 

This section briefly introduces the different approaches and tools used in the study: MicMac by 

IGN, OTB by CNES, S2P by CMLA and OrthoEngine by PCI Geomatics). 

2.1. MicMac, IGN 

MicMac is an open-source correlation engine based on a multiresolution and multicorrelation 

approach. It is part of the Pastis-Apero-MicMac software suite, dedicated to photogrammetric proc-

essing, developed at IGN by the MATIS laboratory [8], [9], [10]. 
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There are numerous parameters for this software that can be specified in an input XML file. The 

set of parameter used for this work has been deduced as the best one for this dataset, after a com-

parative study. MicMac can integrate a geometric model described by rational polynomial coeffi-

cients but an in-house routine has been implemented to convert the Pleiades Rational Function 

Model, provided by coefficients through metadata, into a grid model, in order to allow for DSM 

generation over images subsets. 

Table 1. Significant parameters used for DSM generation with MicMac. 

Parameter Signification 

(from MicMac documentation) 

Value 

ZIncCalc Amplitude of the incertitude interval 

that is to be explored 

300 

SzW Size of the correlation matrix (2*n+1) 2 

DynamiqueCorrel Correlation coefficient computing 

method 

eCoeffAngle 

AggregCorr Aggregation method for the correla-

tion coefficients in case of more than 2 

images 

eAggregSymetrique 

AlgoRegul Regularization algorithm eAlgoCoxRoy 

ZRegul Regularization scale 0.01 

ModeInterpolation Interpolator for sub-pixel matching eInterpolMPD 

ZPas Quantification step 1 

ZDilatAlti Altimetric research area, referring pre-

vious scale step 

2 

ZDilatPlani Planimetric research area, referring 

previous scale step 

3 

GeomMNT Geometry of the result eGeomMNTEuclid 

 

2.2. ORFEO ToolBox, CNES 

Orfeo ToolBox (a.k.a. OTB) is an open-source software under CeCill-v2 licence developed by 

CNES in the frame of the Pleiades-HR user accompaniment program called ORFEO. OTB is a ge-

neric remote-sensing image processing tool and as such offers a lot of algorithms, some of which 

can be used to design a complete stereo-reconstruction processing chain. The results presented in 

this paper have been obtained through a high level python script chaining several standard and ad-

hoc OTB applications. Note that some steps also include processing of 3D points clouds using the 

PCL open-source library [11]. The workflow is the following: 

For each image of the multi-view sequence: 

- Extract the region of interest, 

- estimate RPC bias with respect to the most-nadir image with SURF tie points and correct it 

with a least-square affine transform (least-square estimation provided by OSSIM), 

- for each pair of images : 

 estimate the epipolar geometry and resample both images in epipolar geometry, tak-

ing into account SRTM (i.e. disparities will denote elevation deltas to SRTM), 

 perform standard block-matching with SSD/mean metric in both directions, with a 

search window related to the baseline ratio of the pair and the elevation excursion to explore, 
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 build a validity mask combining no data pixel from left image, low local variance 

pixels and bijection coherency (agreement between direct and inverse block-matching) 

 intersect lines of sight of each valid match to create a 3D image containg estimated 

latitude, longitude and elevation for each pixel, 

 convert the 3D image to point cloud file (PLY format), 

 filter outliers (spatial and statistical isolated points, provided by PCL), 

- merge all point clouds in one. 

In order to turn the final 3D points cloud into a raster DSM, an optional cell averaging algorithm 

can be applied. Please note that for the purpose of this study, the RPC bias correction has been dis-

abled: even if it allows generating more accurate epipolar images, it may introduce biases in height 

restitution. Moreover, none of the other methods include such a RPC correction step, so it seemed 

fair to disable it. 

 

Table 2. Significant parameters used for DSM generation with MicMac. 

Parameter Signification Value 

radius Radius of blocks for block-matching 3 

deltah Range of elevation to explore around 

SRTM 

25 m (30 m for zone 

1) 

variancet Threshold on image variance 100 

olrradius Radius for outliers removal 10 meters 

nbpradius Number of points for outliers removal 100 points 

2.3. S2P, ENS Cachan 

Satellite Stereo Pipeline (S2P for short) is a software processing chain currently being devel-

oped at CMLA (ENS Cachan). S2P automatically generates digital surface models from tri-

stereoscopic image sets. While some of the building blocks that constitute the chain have been spe-

cifically designed to deal with Pléiades images, many of them address generic stereo reconstruction 

problems. In the S2P chain the tri-stereoscopic set is regarded as two stereoscopic image pairs that 

share the nadir view. These pairs are used to produce two point clouds that are then merged. The 

fusion step was not applied for producing the results presented in this paper, thus it is not described 

here. 

Below are listed the main steps of the binocular stereo chain for generating a point cloud from a 

pair of views: 

- Extract two corresponding regions of interest from the images, these coarse correspondences 

are determined using the Pléiades Rational Function Model (RPC), 

- estimate the fundamental matrix linking the two views by using the RPC, 

- rectify the two images to put them in epipolar geometry, and register them to reduce the dis-

parity range 

- perform a multiscale block-matching in the epipolar direction, using SSD-mean distance and 

a correlation windows of size 5x5, 

- reject patches whose local variance is low, and pixels whose estimated disparity is not con-

sistent with the disparity of the corresponding pixels in the other image (left-right/right-left 

consistency), 

- interpolate the rejected areas in the disparity maps, 

- generate a point cloud by using the RPC model to determine the 3D point associated to each 

match, 
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- remove outliers in the point cloud using the median filter. 

2.4. OrthoEngine, PCI Geomatica 

OrthoEngine is a software part of the commercial suite Geomatica developed by PCI Geomatics. 

It is dedicated to geometric processing (DSM extraction and orthorectification) for aerial and satel-

lite imagery. Several math models are implemented for modeling the acquisitions: Toutin rigorous 

model, Rational Functions Model, Polynomial model, and others. It is able to import and process 

numerous satellite imagery formats through a graphical user interface.  

The DSM is generated thanks to image correlation in epipolar geometry, on a suite of image 

pyramid levels. The acquisition geometry has been implemented thanks to the Rational Function 

Model. An up-to-date version (2013) has been used for the tests presented in this paper (AUTO-

DEM2 module). 

Table 3. Significant parameters used for DSM generation with OrthoEngine. 

Parameter Type Value 

Epipolars downsample factor Integer >= 1 1 

DEM detail Low, Medium, High, Extra high Medium 

Terrain type Flat, Hilly, Mountainous Mountainous 

Pixel sampling interval Integer >= 1 1 

Fill holes Boolean False 

Smoothing filter None, Low, Medium, High None 

Apply Wallis filter Boolean True 

3. Results 

This section presents the ground truth data and methodology used in this study, as well as the 

results obtained with the two following experiments: building roofs altitude estimation and 3D 

points cloud generation.  

3.1. Ground truth data 

The DSMs are compared to a LiDAR dataset acquired over Port-au-Prince in the days following 

the earthquake (between the 21th and the 23th of January 2010). The points have been measured 

with a density of about 3points/m² by a Leica ALS-60 instrument embedded on a Piper Navajo air-

plane. The estimated planimetric root mean square is 0.47m and the estimated altimetric root mean 

square is 0.039m [12]. The planimetric accuracy is below the usual standards reached by LiDAR, 

but it can be explained by the emergency context of the processing [12]. The first-echo measure-

ment is rasterized at a one-meter pixel size and is available over the IPLER website of the Roches-

ter Institute of Technology [13]. 

3.2. Methodology 

In the following experiments, All DSMs were considered as 3D point clouds. For methods out-

putting raster DSM such as PCI, as well as for the reference LiDAR data, a conversion has been 

performed to this representation by constructing 3D points from pixels coordinate and pixels value. 

All clouds have been manually shifted to ensure planimetric registration with LiDAR data. The shift 
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values have been estimated as the mean shift over several tie points. All four methods have been 

benchmarked with the same ad-hoc code based on Point Cloud Library [11] and OTB. 

3.3. Building roof altitude comparison 

The first experiment intends to determine the accuracy that can be expected from Pleiades tri-

stereoscopic products for the estimation of building height. For this purpose, 21 squared areas of 5 

by 5 meters have been manually delineated on the LiDAR data. They were chosen carefully at the 

very center of buildings with known flat roofs, without any change between LiDAR data acquisition 

date and Pleiades data acquisition date. Figure 1 shows the 21 delineated areas on top of the shaded 

LiDAR data.  

 
Figure 1. 21 areas of 5x5m delineated on flat roof with respect to LiDAR data. 

For each of these areas and for each elevation source, i.e. LiDAR and 3D point clouds or DSM 

generated with MicMac, PCI, S2P and OTB, the mean and pooled standard deviation of the eleva-

tion have been computed for all samples inside each area. Table 4 shows these statistics for each 

data source. One can note that the standard deviation of the LiDAR data is lower than 10 centime-

ters, which validates the hypothesis of flat roofs for all the areas. 

Figure 2 gives a better insight on these results: for each building and elevation source other than 

LiDAR, a dot represents the estimated mean of the building from which the mean from LiDAR has 

been subtracted. Standard deviation is also represented. From this figure, one can see that appart 

from a few outliers, all methods estimates within 2 meters of the LiDAR mean, with a standard de-

viation better than 1 meter. 
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Table 4. Mean and standard deviation for each area and each elevation 

source.
Building id

Mean Altitude Std. Dev.
Altitude Diff. 

with LiDAR
Std. Dev.

Altitude Diff. 

with LiDAR
Std. Dev.

Altitude Diff. 

with LiDAR
Std. Dev.

Altitude Diff. 

with LiDAR
Std. Dev. 

0.00 0.44 0.03 -2.32 0.00 0.06 0.12 0.33 0.51 0.10 0.38

1.00 8.85 0.07 0.05 0.33 0.41 0.46 0.99 1.13 -0.02 1.15

2.00 -6.20 0.03 -0.04 0.33 0.28 0.45 2.58 0.64 0.57 1.71

3.00 -0.13 0.01 -0.23 0.46 0.14 0.49 0.72 0.77 -0.04 0.98

4.00 -4.42 0.01 0.15 0.18 0.54 1.02 1.16 0.86 0.22 0.54

5.00 -3.21 0.01 0.32 0.16 0.01 0.38 0.97 0.73 0.05 0.80

6.00 -3.24 0.02 -0.07 0.58 0.06 0.87 0.05 0.82 -0.20 1.01

7.00 -7.27 0.01 0.25 0.11 0.29 0.23 0.91 0.56 0.39 0.90

8.00 -10.33 0.03 0.35 0.19 0.08 0.26 0.60 0.46 0.36 1.06

9.00 -4.17 0.01 0.34 0.15 0.25 0.22 1.64 0.37 0.36 0.63

10.00 -6.00 0.03 -0.10 0.14 0.02 0.17 0.52 0.65 -0.08 0.64

11.00 -7.19 0.01 0.08 0.13 0.27 0.35 1.00 0.65 0.19 0.53

12.00 4.26 0.01 -0.18 0.34 -2.81 8.42 -0.28 0.63 0.34 1.29

13.00 6.63 0.01 -0.46 0.24 0.29 0.46 1.04 0.84 0.18 1.17

14.00 -1.86 0.08 0.00 0.21 0.02 0.12 0.54 0.60 -0.01 0.34

15.00 2.58 0.02 0.26 0.24 0.18 0.28 0.62 0.58 0.34 0.82

16.00 11.11 0.01 -0.10 0.20 -0.01 0.17 0.54 0.67 -0.12 0.79

17.00 6.05 0.02 0.10 0.08 0.22 0.16 0.35 0.39 0.28 0.77

18.00 0.22 0.02 -0.82 0.16 -0.28 0.45 -0.48 0.55 -0.34 1.02

19.00 1.11 0.07 1.05 0.65 1.17 0.67 1.07 1.85 0.87 1.05

20.00 21.34 0.01 -0.09 0.34 0.46 0.16 0.63 1.24 -1.28 1.27

Mean -0.07 0.25 0.08 0.76 0.74 0.74 0.10 0.90

Lidar MicMac PCI S2P OTB

 

 

Figure 2. Difference between estimated elevation means with the four methods and means from LiDAR. 

3.4. Point clouds DSM quality assessment 

In the next experiments, 3 working areas of 1000 by 1000 pixels have been chosen on the 

Pleiades images, with different kinds of landscape : a mountainous area (zone 1), a flat area with 

industrial buildings (zone 2) and a dense urban area with hills (zone 3). For each of these areas, the 

corresponding LiDAR data have been extracted, and the 3D estimation has been performed with the 

4 considered methods. Point clouds have been cropped to the intersection of their footprints, so as to 

ensure they all correspond to the exact same area. 

This experiment tries to assess how close are the test point clouds from the considered methods 

to the reference point cloud from the LiDAR data. To do so, we examine for each point of the test 
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point clouds, its distance to the closest point from the reference cloud. To represent all these local 

measures more easily, an image of the local RMS error is built as follows: for each cell of 1 by 1 

meters, the RMS error is computed as the root mean squared distance to the closest reference point 

of all points of the tested cloud in that cell. The resulting images for each tested cloud are then 

color-mapped with the same scale for the sake of interpretation. 
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Figure 3. From left to right and top to bottom: Pan-sharpened Pleiades image of zone 1, RMSE image for MicMac, 

RMSE image for PCI, color-mapped shaded LiDAR ground-truth, RMSE image for S2P, RMSE image for OTB. 

RMSE image are colored from blue (0 meters) to red (10 meters). 
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Figure 4. From left to right and top to bottom : Pan-sharpened Pleiades image of zone 2, RMSE image for MicMac, 

RMSE image for PCI, color-mapped shaded LiDAR ground-truth, RMSE image for S2P, RMSE image for OTB. 

RMSE image are colored from blue (0 meters) to red (10 meters). 
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Figure 5. From left to right and top to bottom : Pan-sharpened Pleiades image of zone 3, RMSE image for MicMac, 

RMSE image for PCI, color-mapped shaded LiDAR ground-truth, RMSE image for S2P, RMSE image for OTB. 

RMSE image are colored from blue (0 meters) to red (10 meters). 

 

Figure 3 to 5 shows the RMSE images resulting from this experiment for each zone and consid-

ered method, with an absolute color scaling between 0 meters (blue) and 10 meters (red). We can 

see that all methods perform well on most cases, and fail on different zones and locations. For in-

stance:  

- OTB performs poorly on zone 1, 
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- Both MicMac and PCI failure seems more correlated to the image contours, 

- S2P performs poorly on zone 2. 

 

Table 5. Statistics for each residual map 

  Minimum (m) Maximum (m) Mean (m) Std. dev. (m) 

Zone 1 

MicMac 0.20 7.18 1.10 0.63 

PCI 0.29 319.57 1.43 7.78 

S2P 0.07 8.01 1.20 0.69 

OTB 0.00 20.08 2.12 1.37 

Zone 2 

MicMac 0.24 12.11 1.05 0.74 

PCI 0.28 103.83 1.35 4.18 

S2P 0.13 16.79 1.36 0.95 

OTB 0.07 10.69 1.26 0.71 

Zone 3 

MicMac 0.26 12.81 0.96 0.60 

PCI 0.26 125.15 1.17 3.54 

S2P 0.13 33.26 1.20 0.91 

OTB 0.01 9.13 1.10 0.54 

 

 
 

Figure 6. Mean and Std. Dev. for each zone 

 

Figure 6 presents the mean and standard deviation of the RMS error for each zone and method. 

We can see that the mean residuals for each chain are comprised in the range of 0.9m-1.5m (except 

OTB for zone 1), that is to say a very good score. Moreover, MicMac, OTB and S2P present stan-

dard deviation below 1.5m; their consistency is satisfactory. However, with standard deviation 

higher than 3.5m, PCI DSM, which appears granular, seems to perform slightly poorer than the 

other processing chains. 
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4. Discussion and conclusion 

Since only a single set of parameter is evaluated here for each method, a precise comparison of 

the performances of each method is out of the scope of this paper. The nature of the output of each 

method may also influence the results, for instance, a 3D cloud reconstructed from multiview im-

ages may actually contain more information than the LiDAR data (on building faces for instance), 

and therefore exhibit a higher RMS error with respect to LiDAR in some places. What can be said 

from these two experiments is that all methods are able to match the LiDAR data quite closely apart 

from their specific failures, which are different for each of them. If this quality seems to be satisfac-

tory for the purpose of estimating building heights from a set of buildings footprints for instance. 

However, the extracted data should be used with caution as a high resolution all-purpose DSM be-

cause of the unpredictable and locally high RMS error, especially in dense urban areas. Therefore, 

DSM improvements by smoothing, cleaning, interpolating, integrating multispectral imagery should 

be investigated and applied before providing a usable DEM to end users based on Pleiades images 

in the frame of the KAL-Haiti project. 

Acknowledgements 

The authors would like to acknowledge the ORFEO accompaniment program for providing the 

Pleiades-HR data during the thematic in-flight commissioning, and the World Bank - ImageCat Inc. 

- RIT for the Haiti Earthquake LiDAR dataset. 

References 

[1] Kubik, P., De Boissezon, H., Tinel, C., Michel, J., Grizonnet, M., 2012. The Pleiades system: High resolution capa-

bility suited to users needs. Revue Française de Photogrammétrie et de Télédétection, 200:28-35. 

[2] Gleyzes, A., Perret, L., Kubik, P., 2012. Pleiades system architecture and main performances. International Ar-

chives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, 39-B1:537-542. 

[3] De Lussy, F., Kubik, P., Greslou, D., Pascal, V., Gigord, P., Cantou, J.P., 2005. Pleiades-HR image system products 

and quality. Pleiades-HR image system products and geometric accuracy. ISPRS Hanovre. 

[4] Le Goff, R., Pranyies, P., Toubhans, I., 2006. Focal plane AIT sequence: Evolution from HRG-SPOT 5 to Pleiades 

HR. Proc. 6th International Conference On Space Optics, ESTEC, Noordwijk, Netherlands. 

[5] Gasc, M., Treinsoutrot, D., Giros, A., De Boissezon, H., 2011. KAL-Haïti : une base de donnée recherche pour la 

gestion des risques et la reconstruction durable en Haïti. Revue Française de Photogrammétrie et de Télédétection, 

197:119-121. 

[6] Giros, A., Fontannaz, D., Allenbach, B., Treinsoutrot, D., De Michele, M., 2012. KAL-Haiti: A research database 

for risks management and sustainable reconstruction in Haiti. International Archives of the Photogrammetry, Re-

mote Sensing and Spatial Information Sciences, 39-B8:17-20. 

[7] http://kal-haiti.kalimsat.fr/ (last date accessed: 16 May 2013). 

[8] Pierrot-Deseilligny, M., Paparoditis, N., 2006. A multiresolution and optimization-based image matching approach: 

an application to surface reconstruction from SPOT5-HRS stereo imagery. IAPRS vol XXXVI-1/W41, ISPRS 

Workshop on Topographic Mapping from Space, Ankara, Turkey. 

[9] Pierrot-Deseilligny, M., 2007. MicMac, un logiciel pour la mise en correspondance automatique d'images dans le 

contexte géographique. Bulletin d'Information Scientifique et Technique de l'IGN n°77. 

[10] http://logiciels.ign.fr/?Micmac (last date accessed: 16 May 2013). 

[11] http://pointclouds.org/ (last date accessed: 16 May 2013). 

[12] Haugerud R., 2010. Consistency analysis of World Bank - ImageCat - RIT/Kucera Haiti earthquake LiDAR data. 

http://earthweb.ess.washington.edu/rah/haitilidar/ (last date accessed: 16 May 2013). 

[13] http://ipler.cis.rit.edu/projects/haiti (last date accessed: 16 May 2013). 

 

 

 

 

http://logiciels.ign.fr/?Micmac
http://pointclouds.org/
http://earthweb.ess.washington.edu/rah/haitilidar/
http://ipler.cis.rit.edu/projects/haiti


Durand et al.: Qualitative assessment of four DSM generation approaches using Pleiades-HR data 

 510 

 

 

 

 

 

 

 

 

 

 

 

 


