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DarkSkyLab has been delivering for quite a few years various activities related to light pollu-

tion and its impact on ecosystems: public lighting diagnostics and recommendations, light 

pollution modeling at a light source level, ecological impact studies, etc. 

It has recently become clear that, in order to move forward and deliver higher quality results, 

DarkSkyLab would have to develop an innovative metrology technology to measure and rec-

ord Night Sky Brightness (NSB). The traditional approach based on a manual usage of a 

Sky Quality Meter (SQM) device has proven to reach limits in terms of usable and scientific-

grade data it can deliver. This is due in particular to the following reasons: 

 Problems related to access to the sites where measures must be conducted, availa-

bility of motivated people to conduct the measures, and impact of Moon cycles and 

changing meteorological conditions on NSB values recorded; 

 Difficulty to comply in a consistent manner with a pre-established protocol: bring the 

SQM device to ambient temperature, caution in order not to warm the system hold by 

hand, instrument orientation during the measure, influence of the Milky Way position 

in dark sites, measure averaging to remove bias of a single measure, etc; 

 Impact of direct lighting from nearby light sources; 

 Costs associated to systematic measure campaigns over long periods of time. 

 

In view of the above, DarkSkyLab has 

developed an integrated platform 

called Ninox to measure Night Sky 

Brightness. This platform operates in a 

continuous and autonomous manner 

without human intervention nor the 

necessity to be connected to the Inter-

net. Data is collected night after night 

in all kinds of conditions and is then 

processed in a statistical way rather 

than relying on discrete individual 

measures. The image on the left 

shows a Ninox system installed at the 

Pic du Midi observatory in the central 

Pyrénées, France. 

 
Indicators such as the evolution of the NSB over a clear night or the averaged difference 

between a cloudy night NSB and a clear night NSB can be used to improve the characteriza-

tion of a given site or to compare the sky quality between several different sites. 
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Recent publications have shown the interest of a statistical approach to interpret NSB data, 

for instance the article Worldwide Variations in Artificial Skyglow available on the Web site of 

the Nature journal at: https://www.nature.com/articles/srep08409. 

The key features of the Ninox system are the following: 

 Autonomous operation without any human intervention. All what is needed is a power 

supply (power outlet or high capacity battery depending on how long the system must 

be operated). 

 Optional GPS in order to automatically retrieve the geographical coordinates of the 

observing location and maintain an accurate date and time for NSB recording. In case 

a GPS is not used within the Ninox system, a Real Time Clock is available to main-

tain the date and time accurately (which is needed not only to time stamp the NSB 

records but also to calculate the Sun and Moon ephemeris as well as the Milky Way 

position). 

 Optional sensor to capture ambient temperature, pressure and humidity. 

 Connection to the system through a dedicated Wi-Fi hotspot using a third-party com-

puter, tablet or smartphone. This allows the users in charge of maintaining a Ninox 

system to check its correct operation, get access to the recent measures under the 

form of plots which are automatically produced, and manage the system through sim-

ple actions: powering off, declaration of the geographical coordinates of the observing 

location (in case the Ninox system does not embed a GPS), downloading of the 

measures under the form of ZIP files. 

 Automatic shipping of the measure sets through email when the system is connected 

to the Internet. Ninox automatically checks the availability of an Internet connection 

and figure out by itself which records need to be shipped. The simplest version of 

Ninox does not include a wire-based connection to the Internet. In that case, data is 

retrieved through the dedicated hotspot by downloading record sets (the most inte-

grated and simple version of Ninox can only be accessed through a local Wi-Fi 

hotspot). 

 Dedicated software to process the outcome of the Ninox system, produce various 

types of plots and conduct statistical analysis. 

 Optional coupling with Scops, a tool developed by DarkSkyLab which continuously 

acquires all-sky images and performs photometric reductions. Scops outputs can be 

combined with Ninox results to complement data sets with additional information: ac-

curate cloud coverage determination (in particular at zenith), position of the Milky 

Way at the time of recording, photometric calibration of the Scops images to evaluate 

light pollution levels in various directions and not only at zenith, etc. 

The installation of a Ninox system is very simple: the operator must check that the system is 

placed vertically, make sure that there is no direct lighting at night on the top opening and 

connect it to a power supply. That’s it! 

The screenshot below shows the Web interface which is displayed when a user is connected 

to the Ninox Wi-Fi hotspot (these screenshots are made from a simple mobile phone). 

https://www.nature.com/articles/srep08409
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Ninox has delivered its first results, and DarkSkyLab has started to perform statistical analy-

sis of data sets recorded over long periods of time (several months). The analysis can also 

be done for a single night, and as an example the plot below shows the result of a one night 

acquisition performed in a small village in south-Burgundy, France, during the night of the 

25th of December, 2017. 
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This plot is already rich in useful information since we can easily detect some key phenome-

na such as the influence of the Moon, the gradual improvement of the sky quality overnight, 

the extinction of public lighting or nearby house lights and the arrival of clouds that produce a 

typical stochastic curve on the right side of the chart. From this plot, we can give a first esti-

mate of the darkest NSB value that can be achieved in this location after extinction of the 

public lighting, in the range of 21.4 magSQM/arcsec2, which is typical of an average rural sky. 

We also produce density contour plots such as the one below: 
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This type of plot is produced using a large collection of measures produced by Ninox over 

several weeks or months. We can easily detect a gradient of 0.1 mag/arcsec2 over the 

course of the nights and two higher density NSB ranges that characterize the typical clear 

and overcast skies of the measured location. The gap between the two higher density levels 

is an indication of the sky quality since clouds act as an amplifier of light pollution in polluted 

locations. 

Ninox data can also be used to characterize the contribution of the Milky Way to the NSB. In 

the first figure, the Milky Way is in the area of the zenith where the NSB measures are taken 

(galactic latitude between -10° and +10°). In the second figure, the Milky Way is far from the 

zenith (absolute value of the galactic latitude above 25°). It is easy to spot the difference be-

tween the two highest density zones, and the contribution of the Milky Way is estimated to 

0.2 magSQM/arcsec2. 

  


