
Visual Analytics for the exploration of heat loss over 

rooftops

It is important to know the energy situation, e.g. when considering whether a renovation of a roof would be necessary. Since

roofs are under external influences and can differ visually, it is difficult to determine the energy situation comparatively.

Therefore, it is necessary to make cross-comparisons over a larger number of house roofs based on similar elements between

the roofs in order to make statements about the energetic situation. An interactive visualisation based on zonal statistics from

RGBI, LIDAR and TIR was created. The tool offers the possibility to filter the data dimensions and therefore only view the same or

very similar pixels in a cross comparison. The comparison of the houses was therefore achieved.
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Fig. 2: Schematic representation of the workflow from the raw data to the interactive visualisation

Bibliography: Allinson, D. (2007). Evaluation of aerial thermography to discriminate loft insulation in residential housing. 207

Results

The aim is to enable a cross-

comparison between houses

in order to make statements

about the energy status of the

roof, because the energetic

situation of roofs is influenced

by different factors. Therefore,

it is difficult to make a general

statement about it based on

thermal images (Allinson, 2007)

(see Fig. 1).

Fig. 3: Final visualisation in the form of an interactive scatterplot matrix with the 

option of filtering for the cross-comparison.
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To make this possible, elements of the roofs that are the same

should be compared over a large number of roofs. The overall

iterative workflow is shown in Figure 2. From RGBI, LIDAR and

thermal image, individual data dimensions were defined,

further ones were calculated.

For each data dimension, zonal statistics were calculated on a

1-metre grid and a correlation matrix was created to analyse

correlations (see Fig. 2 confusion matrix). Data dimensions of

the RGBI data source correlate strongly, so only two instead of

the six data dimensions were chosen for the visualisation.

An interactive visualisation was developed with the data

dimensions height, greyscale, NDVI, slope, orientation, sky view

factor and thermal value (see Fig. 2). The visualisation allows to

filter the data, select roofs and hover over the points for more

information. Using different filter settings, pixels can be

compared that lie within the selected interval i.e., are similar for

this dimension. This process can be run over several roofs and

filter settings, whereby recurring sequences regarding the

thermal values should emerge.

Fig. 1: Example thermal roof 
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Data Table

+ BuildingID: int

+ PixelID: int

+ SlopeCount: float

+ SlopeMajority: float

+ SlopeMaximum: float

+ SlopeMean: float

+ SlopeMedian: float

+ SlopeMinimum: float

+ SlopeMinority: float

+ SlopeRange: float

+ SlopeStd: float

+ SlopeSummary: float

+ SlopeVariance: float

+ SlopeVariety: float

+ RedCount: float

+ RedMajority: float

+ RedMaximum: float

+ RedMean: float

+ RedMedian: float

+ RedMinimum: float

+ RedMinority: float

+ RedRange: float

+ RedStd: float

+ RedSummary: float

+ RedVariance: float

+ RedVariety: float

+ BlueCount: float

+ BlueMajority: float

+ BlueMaximum: float

+ BlueMean: float

+ BlueMedian: float

+ BlueMinimum: float

+ BlueMinority: float

+ BlueRange: float

+ BlueStd: float

+ BlueSummary: float

+ BlueVariance: float

+ BlueVariety: float

+ GreenCount: float

+ GreenMajority: float

+ GreenMaximum: float

+ GreenMean: float

+ GreenMedian: float

+ GreenMinimum: float

+ GreenMinority: float

+ GreenRange: float

+ GreenStd: float

+ GreenSummary: float

+ GreenVariance: float

+ GreenVariety: float

+ NirCount: float

+ NirMajority: float

+ NirMaximum: float

+ NirMean: float

+ NirMedian: float

+ NirMinimum: float

+ NirMinority: float

+ NirRange: float

+ NirStd: float

+ NirSummary: float

+ NirVariance: float

+ NirVariety: float

+ TirCount: float

+ TirMajority: float

+ TirMaximum: float

+ TirMean: float

+ TirMedian: float

+ TirMinimum: float

+ TirMinority: float

+ TirRange: float

+ TirStd: float

+ TirSummary: float

+ TirVariance: float

+ TirVariety: float

+ OrientationCount: float

+ OrientationMajority: float

+ OrientationMaximum: float

+ OrientationMean: float

+ OrientationMedian: float

+ OrientationMinimum: float

+ OrientationMinority: float

+ OrientationRange: float

+ OrientationStd: float

+ OrientationSummary: float

+ OrientationVariance: float

+ OrientationVariety: float

+ SkyviewCount: float

+ SkyviewMajority: float

+ SkyviewMaximum: float

+ SkyviewMean: float

+ SkyviewMedian: float

+ SkyviewMinimum: float

+ SkyviewMinority: float

+ SkyviewRange: float

+ SkyviewStd: float

+ SkyviewSummary: float

+ SkyviewVariance: float

+ SkyviewVariety: float

+ HeightCount: float

+ HeightMajority: float

+ HeightMaximum: float

+ HeightMean: float

+ HeightMedian: float

+ HeightMinimum: float

+ HeightMinority: float

+ HeightRange: float

+ HeightStd: float

+ HeightSummary: float

+ HeightVariance: float

+ HeightVariety: float

+ NDVICount: float

+ NDVIMajority: float

+ NDVIMaximum: float

+ NDVIMean: float

+ NDVIMedian: float

+ NDVIMinimum: float

+ NDVIMinority: float

+ NDVIRange: float

+ NDVIStd: float

+ NDVISummary: float

+ NDVIVariance: float

+ NDVIVariety: float

…
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In conclusion, the visualisation enabled house roofs to be

successfully compared with each other, based on similar elements.

This also applies to houses that are visually very different from other

buildings, because elements that are similar to other buildings were

also found. This was tested prototypically with 18 roofs and the project

goal was achieved. However, in order to be able to make definitive

statements about the roofs, it will be necessary to incorporate the

microclimates into the data, as well as to integrate further reference

roofs.


