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Abstract

This article describes the use of infrared cameras for aerial imaging and the processing of generated data into
thermal orthophotos. For this task two cameras with cooled infrared detectors have been tested: The InfraTec ImagelR
8300 (InSb) and 8800 (MCT) for the mid-wave and long-wave infrared range, respectively. The prerequisite for a
photogrammetric processing of the images is the exact radiometric and geometric calibration of the cameras. Also, the
camera setup and the modifications necessary for the flight campaign are described. The results of this project are a
thermal orthophoto and a digital surface model generated from the thermal images.

1. Introduction

Thermal mapping applications are becoming more important, as energy losses by heat dissipation are
undesirable from both an economical and an ecologic point of view. For high-resolution mapping and for deriving
specialized products from aerial thermal imagery, high accuracy photogrammetric processing is necessary.

At the Institute of Optical Information Systems of the German Aerospace Center, airborne and spaceborne
camera systems are tested, developed and used. Furthermore, methods for processing the data from such camera
systems for various applications are developed and refined.

The combination of a suitable thermographic camera system, subsystems for acquiring aerial image data and
methods for processing this data leads to a new class of thermal imaging products, including 3D data.

2. Camera system

In this section the camera components involved in the project will be introduced. Special emphasis will be put
on camera calibration, as this is key for deriving high accuracy photogrammetric products. In addition, radiometric
calibration is essential for the quantification of temperature variations over a scene.

2.1 General Camera Configuration

Thermographic cameras used for airborne remote sensing must provide a high thermal and geometrical
resolution as well as a very fast response. These demands are fulfilled by infrared cameras with cooled Focal Plane
Array (FPA) detectors. The arrays are usually composed of infrared photodiodes or Quantum Well Infrared
Photodetectors (QWIP) which have to be cooled to cryogenic temperatures to reduce the dark current. These so-called
photon or quantum detectors react immediately on a changing infrared radiation level with response times on the order of
1 ys. The image capturing of state-of-the-art cooled FPA detectors occurs according to the global shutter (or snapshot)
principle by integrating the photo signals of all pixels at the same time.

Cameras with uncooled microbolometer detectors are less suitable for airborne imaging even though their
thermal and geometrical resolution has been considerably improved over the past years. The inherent high time
constants (4 ... 10 ms) of these thermal detectors [1] and the row-by-row read-out comparable to a rolling shutter
principle lead to a smearing of the acquired images during a flight.

The described flight campaigns were carried out with cameras from the series ImagelR manufactured by
InfraTec GmbH, Germany [2]. This high-end camera series covers various cooled detector types with different
photodiode materials - indium antimonide (InSb) or mercury cadmium telluride (MCT) - for both the mid-wave infrared
(MWIR) and long-wave infrared (LWIR) range as well as several FPA dimensions from 320 x 256 to 1280 x 1024 pixels.
The used camera types were an ImagelR 8300 equipped with a 640 x 512 MWIR InSb detector and an ImagelR 8800
with a 640 x 512 MCT detector for the LWIR spectral range.

Figure 1 shows a camera head of the ImagelR series. The camera housing can easily be mounted in different
carrier systems without extensive additional efforts and is suited for a usage even under harsh ambient conditions. The
camera electronics supports the data acquisition in both continuous and triggered modes which are also essential
requirements for airborne imaging.






























