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Strategy dialogue “Affordable housing and innovative building”

Quantitative measurement data as the basis for thermal
building renovations

How do you establish a building’s energy efficiency? An optical mobile map-
ping system that is being developed at the Fraunhofer Institute for Physical
Measurement Techniques IPM is expected to provide comprehensive data that
will form the basis for planning energy-efficient refurbishments. Its core
element is a multispectral LiDAR sensor that measures the geometry of the
building and the thermal properties of windows and facades.

Generally, the renovation requirements of a building are determined by experts based
on their examination of the facade, roof, windows, walls and materials. To estimate a
building’s energy efficiency class, they almost exclusively rely on their expertise, making
minimal use of measurement technology. This makes energy consulting lengthy and
subjective, especially when it comes to the insulation properties of windows. As part of
the recently launched project LaSanGe, which is funded by the state of Baden-Wiirt-
temberg as part of the “Affordable housing and innovative building” strategy dialogue,
Fraunhofer IPM is developing an optical sensor system. This system aims to provide
guantitative data on the thermal properties of facades and windows, in addition to
geometric building data. The new LIDAR sensor will be part of a mobile mapping
system that captures buildings quickly and on a large scale from a vehicle. Municipali-
ties or large building contractors can use the data to estimate where thermal retrofits
are most needed and how much they will cost faster than ever before. “Building
renovations need to pick up speed,” says Prof. Dr. Alexander Reiterer, Head of the
Department Object and Shape Detection at Fraunhofer IPM. “Our mobile measuring
system will be the first to provide a truly comprehensive data basis for thermal retrofits,
which will significantly shorten the planning phase of building renovations.”

Multispectral laser scanner

The core element of the mobile mapping system is a novel multispectral LIDAR sensor
that uses two lasers with different wavelengths to determine the insulation properties
of windows. The optical properties of windows are highly dependent on wavelength.
The rate of the backscattered signals should allow a precise quality assessment of the
windows: type of coating, number of glass panes, etc. The LIDAR sensor is to be
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windows and the insulation. The multi-dimensional data is spatially and temporally
referenced and can be incorporated in geographic information systems. This also makes
it easy and cost-effective to document changes over time, such as through an annual
survey.

The LaSanGe project

Laser scanning for accelerated building renovation Strateglaia.log ‘ s
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of the “Strategy Dialogue Affordable Housing and Innovative Building strategy dialogue”.

Poorly insulated windows and
uninsulated facades allow heat
energy to escape:

In the future, mobile mapping
vehicles equipped with LiDAR sen-
sors and thermal imaging cameras
will supply measurement data on
the energy efficiency of buildings,
providing a solid planning basis
for thermal retrofits. Graphics: ©
Fraunhofer IPM

The Fraunhofer-Gesellschaft, based in Germany, is one of the world’s leading applied research organizations. It plays a crucial role in the
innovation process by prioritizing research in key future technologies and transferring its research findings to industry in order to strengthen
Germany as a hub of industrial activity as well as for the benefit of society. Founded in 1949, the Fraunhofer-Gesellschaft currently operates

76 institutes and research units throughout Germany. Its nearly 32,000 employees, predominantly scientists and engineers, work with an annual
business volume of 3.4 billion euros; 3.0 billion euros of this stems from contract research.
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