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ABSTRACT: 
 
The requirement for accurate radiometry is a thorough understanding of the measurement problem, a complete description and 
understanding of the instruments, and mechanisms for comparing and assessing results. The new digital, high-quality 
photogrammetric sensors are capable of performing quantitative radiometric measurements. However, the results of the query to 
several National Mapping Agencies in the context of EuroSDR project “Radiometric aspects of digital photogrammetric airborne 
imagery” showed that in general, there are still many problems in the operational radiometric processing chains (EuroSDR, 
Radiometry 2009; Honkavaara et al. 2009). This presentation discusses reflectance reference targets, which are crucial in the 
calibration and validation of radiometric performance of remote sensing imaging systems. 
 
A feasible approach for the operational, vicarious radiometric sensor calibration/validation is to utilize permanent test fields with 
permanent reflectance and spatial resolution reference targets. FGI has been maintaining a permanent radiometric test field at 
Sjökulla since 1994. It contains permanent reflectance targets of black, grey, white and red gravel, and permanent high-contrast 
(white/black) and low-contrast (grey/black) resolution bar targets made of gravel. For the campaign based applications FGI has 
developed transportable reflectance targets. (Honkavaara et al., 2008) 
 
For any reflectance target, the reflectance, spatial uniformity and reflectance isotropy are fundamental quality indicators. For the 
permanent targets, the fundamental additional requirements are the durability against various external factors, such as sunlight, rain, 
snow and dirt. For the transportable targets the easy transportability is of importance. 
 
Properties of various portable and permanent reflectance targets have been evaluated during several years at the FGI. During 2009, 
the potential of various permanent reflectance targets (gravel targets, painted and unpainted concrete targets) for the radiometric and 
colorimetric calibration was evaluated. The fading of the targets was monitored by measuring the targets in spring, in summer and in 
autumn. Influences of target moisture were evaluated by comparing reflectance and reflectance anisotropy of dry and wet targets. A 

number of reflectance target samples are shown in Figure 
1. 
 
A workflow has been developed for the reflectance 
reference target calibration. The BRDF measurements are 
performed with several illumination angles in a 
laboratory using the FIGIFIGO goniospectrometer 
(Suomalainen et al., 2009). To enable the measurement in 
laboratory, special transportable samples have been 
constructed out of permanent targets. The full 
measurement data is stored in the FGI’s spectral library. 
Besides laboratory measurements, properties of the 
targets have been measured also in field conditions using 
spectroradiometers and in operational conditions using 
airborne imagery. 
 
We will present the central results and conclusions of 
reflectance target evaluations in this presentation. 
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Figure 1. Various reflectance targets at Sjökulla test field on summer 
2009. 
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