
Email: hamid_deh@yahoo.com



RGB

RGB

][

(LIDAR)

][

1- Light Detection and Ranging



.

][

z,y,x

x,y

z

][

][

LRBLE

1- LIDAR-Roof Blobs
2- LIDAR-Edges



LRB

LE

][

M. Salah

][

SOM

SOM

DSM

1- Self-Organizing Map
2- Digital Surface Model

NDVI

][

NDVIDSM

NDVI

DSMDSMDTMDSM

CIRRGB

MLC

3- Normalized Difference Vegetation Index
4- Color Infra-Red
5- Maximum Likelihood Classifier



MLC

MLP

MLC

MLC

MLP

1- Decision Fusion
2- Multi-Layer Perceptron

MLP

MLC

MLC

MLP



MLCMLP

MLCMLP

MLC

MLP



MLC

MLP

MLC

MLP



1. Juho Lumme, Supervised Classification Using
Aerial Photographs and LIDAR Data, Proceedings
of the 2nd Workshop of the EARSeL SIG on Land
Use and Land Cover, Center for Remote Sensing of
Land Surfaces, (2006).

2. Liang-Chien Chen, Li-Jer Lin and Wen-Chi Chang,
Imaging data detects changes in urban areas over

time, SPIE, (2011).
3. Paul M.Mather, Computer Processing of

Remotely-Sensed Images, Third Edition,
CHAPTER 9, p.p. 280-290, (2004).

4. Kraus, K. Pfeifer, N, Derivation of digital terrain
models in wooded areas, ISPRS Journal of
Photogrammetry and Remote Sensing 53(4), p.p.
193 203, (1998).

5. Wuerlaender, R., Eder, K., Geist, T., High quality
DEMs for glacier monitoring: Image matching
versus laser scanning, International Archives of
Photogrammetry and Remote Sensing, p.p. 753 75,
(2004).



6. Zheng Wang, Extracting Building Information
From LIDAR Data, ISPRS Commission III
Symposium on Object Recognition and Scene
Classification from Multi-Spectral and Multi-
Sensor Pixels, (2000).

7. N. Demir, D. Poli, E. Baltsavias, Extraction of
Building and Trees Using Images and LIDAR
Data, The International Archives of the
Photogrammetry, Remote Sensing and Spatial
Information Sciences, p.p. 313-318, (2009).

8. Martin Huber, Wolfgang Schickler, Stefan Hinz,
Albert Baumgartner, Fusion of LIDAR Data and
Aerial Imagery for Automatic Reconstruction of
Building Surfaces, Remote Sensing and Data
Fusion over Urban Areas, p.p. 82, (2003).

9. Qin Yan, Jie Yu, Research on the Object-
Extraction from Aerial LIDAR Dataset", Second
International Conference on Computer Modeling
and Simulation, (2010).

10. M. Salah, J.Trinder , A.Shaker, M.Hamed,
A.Elsagheer, Aerial Images and LIDAR Data
Fusion for Automatic Feature Extraction Using the
Self-Organizing MAP (SOM) Classifier , IEEE,
Vol. XXXVIII, p.p. 317-322, (2009).

11. Yang Cao, Huijie Zhao and Na Li, Hong Wei,
Land-Cover Classification by Airborne LIDAR

Data Fused with Aerial Optical Images", IEEE
Conference, p.p. 1 4, (2011).

12. Guoning Zhang, Jie Yu, Qin Yan, Research on the
Object-Extraction from Aerial LIDAR Dataset ,
Second International Conference on Computer
Modeling and Simulation, (2010).



3 Abstracts

A Novel Method for Improving the Object Recognition
Accuracy in Aerial Images Based on LIDAR Data and

Decision Fusion
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Using aerial images to object recognition is very common. The number of features such as color,

spectral and texture can be extracted from these images and can be used for object and target

recognition. These features are used by the classifier methods for targets classification. Hence, in

these images, separating the object that has the same features, is not possible, or is done with lower

accuracy, (especially in classes' boundary). This limitation in aerial images is a base for a number of

the passive defense techniques. In the past few years, the acquisition of LIDAR data has been

possible. Hence, in this paper, a novel target recognition method in aerial images, based on product

image from LIDAR data and decision fusion technique is presented. Implementation results show

that simultaneous use of aerial images and LIDAR data in object recognition are much more

accurate performance than use every single one of these images, particularly in border areas

between the classes in feature spaces. Some LIDAR data features such as altitude make ineffective

camouflage and concealment actions that are complemented based on aerial image features such as

color, in battle space.
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Passive Defense
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