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VIHREÄ PILVI / NUAGE VERT 2008 Technical Report



The technical system behind Nuage Vert consists of a thermo-sensitive camera, a custom-built computer vision tracking software, software to control the laser scanner and the laser scanner itself. The first tests were made in November with a thermal sensitive camera, low-resolution scanner and lowpower laser, controlled by Processing using the blob detection library. Joey Hagedorn wrote a Processing library to drive the Easylase card, which controls the scanner. In January, in collaboration with Esa Raikönen, the high power medical laser (8w) was integrated into a custom-built optics table. The optics table was housed in a box built with a torsion free frame and made of anodised black aluminium. The optics included an electronically controlled safety shutter, dielectric mirrors and Terrascan scan heads. The box carried safety labels, safety interlocks, a key-operated master control, laser radiation warning system, anti reflective coated optical window and emergency stop button. In February, the laser was installed on stairwell F floor 4.5 of the Cable Factory. In accordance with the STUK, Finland’s "Radiation and Nuclear Safety Authority" which monitors all nuclear and radiation applications, a special cupboard was built around the existing window to ensure no unauthorised personnel had access to the equipment. The entire system was inspected by the STUK seven days before the project launch. This inspection included the correct calculation of light density within Helsinki aerodrome, particularly in relation to the Laser Critical Light Zone and Laser Free Flight Zone, as specified in the Convention on International Civil Aviation. Helsinki Energia, made the consumption data coming from Salmisaari substation available to the project, updating the data every 1 second to an FTP server. They also built a complex model to estimate the expected consumption during the Nuage Vert week, based on 4 years of consumption pattern monitoring and weather history. The aviation authority was contacted in 2005 and the third and final document including a NOTEM (Notice to Airmen) was submitted in January. For the final version of the software, written in Processing, Juha Huuskonen added a complete user interface which included functions to crop and zoom the video image, to stretch the vector along both x ad y axis, to move the centre point, to mask parts of the image, to change the sensitivity of the video analysis and adjust the density of the laser output.



Schematic to visualise the three components of the project: the technology, the data from the factory, and the communication with the inhabitants. HEHE 2005



Schematic to visualise a mobile unit to house the laser. HEHE 2006



Image from www.nuagevert.org to illustrate the relationship between the size of the cloud and the local electricity consumption. HEHE 2008



Predictive consumption model: Temperature balanced electricity load for the substation in Ruoholahti, based on the actual consumption adjusted to actual temperature between 2004-2007. JUSSI PALOLA, HELSINKI ENERGY 2008



TOP: Salmisaari substation supply area comprising the districts of Lauttasaari and Ruoholahti BOTTOM: Salmisaari substation customer types. JUSSI PALOLA, HELSINKI ENERGY 2008



Screen shot of first blob detection with video images, using: http://www.v3ga.net/processing/BlobDetection/ HEHE 2007



Photo of the first prototype using the Easylase card, K12 scanner and Easylase Processing library written specially for the project by Joey Hagedorn http://www.joeyhagedorn.com HEHE 2007



LEFT: still thermal image of the chimney emission HELSINKI ENERGY 2005 RIGHT: Screen shot of first tests with FLIR ThermaCam B2 video camera HEHE 2008



Sketch to structure the tracking code of the Nuage Vert software HEHE 2008



Schematic to connect the Terrascan driver, scan head, safeguard card and PSU HEHE 2008



Technical drawing for the final laser optics design housed in a torsion free black anodised aluminium box. HEHE 2008



Third and final attempt to obtain the authorisation from the Radiation and Nuclear Safety Authority and the Finnish Aviation Authority. The map shows the orientation of the laser in relation to the Critical Flight Zone (CFZ) and the Laser Free Flight Zone (LFFZ). HEHE 2008



The laser in relation to Helsingin Yliopistollinen sairaala heliport: Beam quality factor = 10 Laser wave length = 532* le-9m Beam radius at laser = 0.001 m R(z) = (beam quality factor * laser wavelength * distance z) / (pi / beam radius at laser) = 0.17 x z The intensity I in microwatts per square centimetre is: I(z) = 1000 * mW / (pi* R(z)^2) = 8 * 10^6 / (pi * 0.17^2 * z^2) At the distance of the heliport the intensity of the laser is 9,29uW/cm2. This value exceeds the maximum of 5uW in the LFFZ. HEHE 2008



Diagram to indicate the LFFZ (Laser-beam free flight zone) and LCFZ (Laser-beam Critical Flight Zone) L’INTERNATIONAL CIVIL AVIATION ORGANISATION (ICAO)



Elevation to calculate the intersection of the laser with the LFFZ. HEHE 2008



Helsinki VAC (Visual Approach Chart) ICAO / FINAVIA 2008



Drawing for the safe installation of the laser and computer equipment in stairwell F floor 4.5 of the Cable Factory / Kaapelitehdas HEHE 2008



First laser tests: K12 scanner, 5mW red laser HEHE 2007



Final set up: JenOptik D2.12 8W disc laser & scanner system, during its construction at the Laser Physics Department, University of Technology (HUT), Helsinki HEHE 2008



The complete laser system, installed at Cable Factory / Kaapelitehdas, Helsinki HEHE 2008
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Culturel Point, Motiva oy, Finnish Museum of Photography and Cable Factory. ... by all the local free sheets, the citywide press, national radio and regional TV.
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le nuage vert ou dernier pdf 

Are you looking for le nuage vert ou dernier PDF?. If you are areader who likes to download le nuage vert ou dernier Pdf to any kind of device,whether its your ...
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Page 1 ... from wheat), performance in flour blends and degree of sprout damage. .... a) All the three Subprogramme Managers organised two Meetings of ...
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17 juil. 2011 - Autora: Vera Pauw. Aspectos generales. La Copa Mundial Femenina de la FIFA Alemania 2011â„¢ demuestra que el fÃºtbol femenino se ha desarrollado hasta convertirse en un evento de categorÃa mundial. En los partidos pudo observarse que
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Depuis la disquette, au début des années 1980, les supports d'archivage des données informatiques ... portatif en vente dans tous les magasins d'électronique.
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systems that surround us, namely transport, public advertising and pollution ... ring road and ceased operation in 1934, Hehe drew on the origins of the railway ...
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o Accelerated graphics port (AGP) architecture that increases system performance, particularly video performance.. A modular bay that supports a CD-ROM drive, diskette drive, second battery or hard-disk drive, or LS-120 drive module.. A 64-MB synchro
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Le comité d'équité a poursuivi ses activités depuis le congrès. Le comité est composé de Jason Blahuta,. Christine Daigle (présidente), Kevin Gray, Christinia ...
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1 â€“ Sondage qualitatif sur l'Ã©quitÃ© dans les dÃ©partements de philosophie canadiens. Au cours du printemps et de l'automne 2008, nous avons administrÃ© notre ...
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Trousse nuage 

Montez la fermeture éclair. Placez la fermeture sur le bord extérieur du nuage, endroit contre endoit, puis superpositionnez-y un morceau de doublure, endroit ...
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Satya Comme un 'Nuage' 

Les messages des Anges repris ici font partie des messages qu'Ils ont reÃ§us grÃ¢ce au channeling et que l'auteure a recueillis dans ses livres. GrÃ¢ce Ã  eux, les ...
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Patron du doudou nuage 

Usage à titre personnel, reproduction et usage à titre commerciale interdite, tous droits réservés. Page 2. Carré test. 5x5 cm. L--- as •=•. 2 fois. Carré. INIOWEV.
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