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 Resumen  

TÍTULO: Ajuste radiométrico de texturas fotográficas en modelos virtuales y nubes de 
puntos de elementos patrimoniales 

RESUMEN: En la representación de elementos patrimoniales, se dispone de una gran 
variedad de productos gráficos que incorporan textura fotográfica, como las 

ortofotografías, los modelos virtuales o las nubes de puntos. La imagen 
fotográfica proporciona una gran ayuda visual a la interpretación de los objetos, 

así como un avance muy significativo en la propia documentación; sin 
embargo, las variaciones de iluminación que se producen entre tomas, afectan 
negativamente a la continuidad entre zonas adyacentes, lo que repercute en el 

aspecto estético, siendo necesario incorporar algoritmos de ajuste que 
permitan minimizar estas diferencias.  

 
Existen múltiples soluciones posibles ya que la utilidad posterior del resultado, 

los datos de partida disponibles y el proceso de trabajo pueden introducir 
variaciones considerables. En este caso, se ha desarrollado una metodología 
orientada a la mejora estética con fines a un análisis visual posterior frente a 
planteamientos que buscan conservar parámetros físicos con vista a estudios 
cualitativos. Al no contar con zonas de solape, los ajustes entre fotografías se 

calculan mediante parámetros estadísticos. 
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 Abstract 

TITLE: Radiometric balance of phtographic textures in virtual models and point clouds 
of heritage elements 

ABSTRACT: When facing the representation of heritage elements, there is at our disposal a 
wide range of graphical products which incorporate photographic texture, such 

as ortophotographs, virtual models or point clouds. Photographic image 
supplies whith help in visual interpretation, just as a big progress on the 

documentation in itself. Nonetheless, the lighting changes among the pictures 
affect negatively the continuity between adjacent areas which has repercussion 
on the aestetic appearance, therefore, techniches to reduce these differences 

must be introduced. 
 

There are several possible solutions according to the needs, the source data 
and the working process. In this case, the methodology aims at visual balancing 
rather than calculate real values, which are interesting in qualitative analysis. As 

there is no overlaping area the balance between pictures has to be done by 
means of statistical parameters. 
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Gradient Correction

Homogeneous lighting

Introduction
When facing the representation of heritage elements, there is at
our disposal a wide range of graphical products which
incorporate photographic texture, such as ortophotographs,
virtual models or point clouds. Photographic image supplies
whith help in visual interpretation, just as a big progress on the
documentation in itself. Nonetheless, the lighting changes
among the pictures affect negatively the continuity betwen
adjacent areas which has repercussion on the aestetic
appearance, therefore, techniches to reduce these differences
must be introduced.

Data Arrangement and Statistical Parameters

The picture represents the working unit. The elements of the virtual model or the points of
the cloud are divided in the groups wich are taken into each picture. Each group has got its
statistical parameters (RGB means and variances). These values have to be calculated taking
into account only the meaningful part of the pictures (red perimeters in figure 2).

There are several possible solutions according to the needs, the
source data and the working process. In this case, the
methodology aims at visual balancing rather than calculate real
values, which are interesting in qualitative analysis. As there is
no overlaping area the balance between pictures has to be done
by means of statistical parameters.

These statistical values allow the conversion between the digital levels of two different pictures.

This process does not modify the original photographs, neither
does the manual definition of the perimeters. At the same time,
the meshes or the point clouds get their colour from the
photographs (previously orientated), the summations of the
areas of interest are computed. After colorize all the elements
from each group (contained in each photograph), the stadistical
parameters are computed and stored in a separate file. In a
second step, this groups will be gathered in a single model, we
can seize this moment to modify the radiometry of the textures.

The result is usually satisfatory enough provided that the lighting
condition are homogeneous for each image; however, if these
differences exist some stripping effects can appear. In order to
correct this undesirable effect, we can resort to compute the
difference between the digital level of each pixel and the mean
of the whole image (inside the region of interest), we repeat this
for the three chromatic channels (RGB). In a homonenously
illumintated image the distribution of these differences along the
rows and columns tend to be randomly, otherwise, positive and
negative values will tend to accumulate in separate areas.

Differences from the means are modelled with a plolynomial which, in its
simplest form, is a plane:

Parameters (A,B,C) are computed for each chromatic channel.In the
following expression, corresponding to the red channel, data are represented in
matrix form (Ax=l). Each pixel add an equation to a system that can be solved by
means squares.

Actually, it is not necessary to store bulky matrixes since, noting as (s) the right
part, we can obtain the following identities:

The distribution of the differences might not be adapted to a lineal template, like
the proposed above, in such a case we can resort to higher degree polinomials,
another alternative is to try to model the differences in the object space (x,y,z)
instead of the image space (row, column).

On the other hand, the system (x,y,z) might be preferable with points
clouds, because the 3D coordinates are known while the (row, column)
coordinates have to be calculated by means of a projection. Obtained matrixes to
its computation by means squares are the following ones:

fig 1.- Linkage between the pictures and the geometric elements.
fig 2.- Statistical values of the pictures.

fig 3.- Meshes (left), texturized model (center) and the same model after the radiometric balance (right).

fig 4.- Stripping effect (”bandeado” in Spanish) in orthophotographs and cilindrical developments
due to variable lightings.

fig 5.- Example of variable lighting with a non-lineal template. fig 6.- Point cloud before (left) and after (right) the radiometric balance with gradient.
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