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Scope

The scope of this new version consists in upgrading the existing
software (version 1.0.1), to be able to handle various types of 
image file formats, with various pixel size (8 bits or 16 bits) and 
resolutions.

More in detail, the following upgrades were implemented in the 
new version:

� TIFF file format support for 8/16 bits using LibTiff library
� GEOTIFF file format support for 8/16 bits using LibGeoTiff

library
� 16 bits support for Olive Tree detection in OTCOUNT and 

OTVALUES libraries
� Upgrade ArcView OLICOUNT project in order to be able to 

display the 16 bits images;
� Bugs revision and correction in ArcView OLICOUNT project
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TIFF and GEOTIFF 8/16 bits support 

� The new version of OTCOUNT and OTVALUES libraries were 
generated from a drastic operation of revision and re-write of the 
original code (written in C++), in order to implement the I/O operations 
on TIFF files with the use of the well know LibTIFF
(http://www.remotesensing.org/libtiff) and LibGeotiff
(http://www.remotesensing.org/geotiff) libraries.

� In the following table are reported the principal characteristics between 
the old and new code version.

Metrics Version 1.0 New Version 2.0 
Classes 5 7 

Files 54 14 
Functions 96 31 

Lines of Codes 4257 617 
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16 bits support in OTCOUNT and 
OLICOUNT dll
The 16-bits support was developed through an automatic rescaling algorithm that 

transforms, without loosing significative spectral and spatial information, the 16 
bits in a 8-bits images ready to be processed by the detection algorithm.

The choice to implement a rescale algorithm from 16 to 8 bits rather than develop a 
new detection algorithm for the 16 bits image was justified due to the following 
considerations:

� The Version 1.0 of olive tree detection algorithm developed for 8-bits image 
was widely tested and produce good results; 

� The actual 16-bits TIFF images provided by current satellite sensors are non-
real 16-bits. In fact analyzing the DN pixel values distribution (histogram in 
Figure 1) of two test images representing the same area but with different pixel 
resolution, respectively 8 and 16 bits, we could easily observe that the 16 bits 
doesn’t cover the entire range of values from 0 to 65535 (6.5E04). The 16-bits 
images available now (Quickbird) are coded as real 12-bits, the range of values 
is from 0 to 212.

� In order to obtain a similar histogram shape the 16 bits image could be rescaled 
in a 12-bits image as reported in figure 3
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16 bits support in OTCOUNT and 
OLICOUNT dll

Figure 1: creta_site1_g8bits.tif Figure 2: creta_site1_g16bits.tif
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16 bits support in OTCOUNT and 
OLICOUNT dll

In order to satisfy the correct rescale operation from a non real 16-bit format to a 8-
bit format, was implemented a dynamic rescale algorithm able in a first phase 
to automatically detect the real bit size and subsequently rescale it. The 
rescaling procedure is developed in 2 steps:

– Rescaling operation from non real 16-bits to a real-bits image
Determination of the real-bit size of the image with the following expression:

Where

Rescale to a real bit size image format:

– Rescaling from real-bits size to a 8-bits image

The rescaling procedure from non real 16 bits to a 8 bits image produce the loosing 
of non sigificative data that doesn’t affect, as reported in the test chapter, the 
goodness of the olive tree detection results.
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Test 1

� Input Data 16 bits image
� Creta_site1_g16bits.tiff GEOTiff

Image file in 16 bits
� Pacels ID number 1
� Training Trees and Training 

Parameters:

Figure 4 Training Parameters for Test 1 Parcel 1 on  16 bits image
Figure 5 Olive Tree Results for Test 1 Parcel 1 on 16 bits image
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Test 1

� Input Data 8 bits image
� Creta_site1_g8bits.tiff GEOTiff Image file in 8 bits
� Pacels ID number 1
� Training Trees and Training Parameters 

Figure 6 Training Parameters for Test 1 Parcel 1 on  8 bits image Figure 7 Olive Tree Results for Test 1 Parcel 1 on 8 bits image
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Test 1 Results

Figure 8 Comparison of Olive Tree Results for Test 1 Parcel 1 on 16 and 8 bits image
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Future Developments

� Migration to a different GIS Platform ?
– ARCGIS 9.x
– Open Source (Quantum GIS, GRASS, JAVA lib)

� Improvement of detection algorithm using 
morphological image analysis (MIA).
– New algorithm to be implemented.


