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Executive Publishable Summary

Background

In the field of transportation, ever increasing attention is dedicated to systems and methodologies suitable for active safety functions and driver assistance applications on vehicles. Testing these systems in low visibility conditions is critical but difficult, if not impossible, to carry out in real road conditions, specially in presence of fog. To overcome these barriers, a specific fog testing centre is required. Some artificial "fog chambers" exist (one example, owned by CETE-Lyon, is located in Clermont-Ferrand), but their operation and behaviour appear as far from optimal. The main drawback of the actual fog chambers is the strong dependency between the performances of the fog production process (stability and duration of fog) and the external climate. On the other hand, a number of techniques are provided by the climate control in buildings area that could be used at the benefit of the experimental activity in the fog chambers.

Objectives

This project intends to address the challenge of designing an improved concept of fog chamber by, first, elaborating a scale-model prototype, which will integrate a number of advanced technologies :

fog production device

visibility measurement technique

heating, ventilation and air-conditioning equipment and associated control system

Furthermore, the design of the prototype will be assisted by the development of an enhanced simulation model. 

At the end of the project, the performance of the scale-model prototype will allow to set up the specifications of a future real-scale fog chamber, based upon the characteristics of the prototype.

The efficiency of the new concept will be evaluated through the quality (opacity and similarity with "natural" fog characteristics) as well as the duration (control) of the low visibility conditions no matter what the ambient conditions are.

Work programme

The project is divided in eight work-packages. Each work-package is under responsability of one specific partner :

1. State-of-the-art : to insure a good background and communication between partners

2. Development of a simulation model (resp. University of Strathclyde)

3. Development of an innovative fog production device (resp. CETE Lyon)

4. Development of an innovative visibility measurement method (resp. CSEM Neuchâtel)

5. Development of the conditioning and control equipment (resp. University of Liège)

6. Design and test of procedure for traffic safety studies (resp. INRETS)

7. Construction of a prototype of fog chamber (resp. FUL)

8. Formulation of specifications for a real size fog chamber (resp. CRF)

The duration of the project was three years. All developed equipment were to be available at the end of the second year while the third year was reserved for intensive testing. This schedule was met during the life of the project with eight working meetings held : Clermont-Ferrand (05/00), Liège (11/00), Glasgow (05/01), Arlon (mid-term) (09/01), Torino (03/02), Saint-Paul (11/02), Paris (01/03), Neuchatel (02/03).

1. Objectives of the project

· Objectives
The main objective of the fog project was to develop and deliver a technology in order to improve the present operation of the available fog chambers. This improvement is based upon a combination of innovations originating from different fields related in some way to transport safety :

· development of a new generation of fog production devices (new nozzles), including an improved operating mode

· development of a new laser-based visibility measurement device

· use of a specific HVAC (“Heating, Ventilation and Air Conditioning) system in order to perform an efficient climate control in the chamber, using techniques available from the HVAC industry

· development and use of environmental simulation in order to optimize the design of the fog chamber

This assembly of technologies was to be tested and demonstrated on a reduced scale fog chamber, specially constructed for the purpose of the project. Flexibility and high metrologic quality were two requirements from the fog chamber as an experimental facility. After demonstration of the relevancy and efficiency of the improvements, the project was to end-up with the formulation of specifications for a future “real-size” testing facility, to be built somewhere in Europe, as a follow-up of the FOG project.

The first application sector of the real-size technology is associated with transport safety in adverse (specially foggy) conditions. The technology had to allow development and testing of devices related to the improvement of transport safety (lights, adaptive cruise control, obstacle detectors, …). This was the main objective behind the participation of an automotive manufacturer research centre (CRF) in the project. An other group of interested end-users are the research centres active in the driving psychology field, which were also represented in this project (INRETS) .Beyond that first set of potential applications, any other applications requiring a good control of the internal climate would benefit from the developed technology. Specially, the following application sectors are considered :

· climate control in buildings

· test of biosensors or bioindicators

· agricultural applications

· Economic gain forecast
The technology had to provide car manufacturers with a testing environment offering better conditions than those available today. The operation of the fog chamber would no longer be strongly depending upon the external climate : it would be possible to conduct qualitatively equivalent experiments at any period of the year. This would undoubtly increase the availability of the chamber, improve the organisation and planning of the use of the infrastructure and, consequently, enhance the productivity of the test site. The car manufacturers, as well as the suppliers of specific equipments (lights, obstacle detectors, …) would be allowed to perform more tests than in the past, with the consequence that the new devices will be developped quicker and perform better, giving rise to new markets in the automotive industry. In a mid-term perspective, the final user of the products developed thanks to the technology improved in this project would benefit from an increased safety in adverse conditions like fog and this results also in an uncountable economic gain.

· Impact on the environment, working conditions, society, regional cohesion, norms and standards
This project is clearly adressing the issue of transport safety. As explained above, in a midterm perspective, the technology developed in this project will ultimately benefit to the car drivers. Their safety will be improved in adverse foggy conditions. Due to the widespread distribution of the automotive market, the new technologies will be able to penetrate any layer of the society, resulting in an increased cohesion. The development of norms and standards might benefit in a longer term perspective from the outcome of the project : the availability of a testing infrastructure with controllable and consequently reproducable conditions will provide an adequate basis for the establishment of norms and standards in the field of transport safety orientated devices.

2. Scientific and technical description of the results

2.1. Summary of the project objectives 

To achieve the specific objectives listed hereabove, the project was organized into a collection of workpackages with:

· one introductory workpackage to allow all partners to speak the same language (led by FUL)


· one workpackage per product developed :

.
WP2 :
development of the simulation model (led by Ustrath)

.
WP3 :
development of the fog production device (led by CETE)

.
WP4 :
development of the visibility measurement device (led by CSEM)

.
WP5 :
development of the HVAC system and of the climate control (led by Ulg)

.
WP7 :
construction of the testing infrastructure (led by FUL)

· one workpackage corresponding to each type of final use :

· WP6 : drivers psychology research (led by INRETS)

· WP8 : evaluation from the automotive industry point of view (led by CRF), which also served as a conclusion workpackage.

The objectives of the project were translated into partial objectives of the WPs for each year of the project, under the responsibility of the WP leader.

For the first year:

.
WP1 : 
final report edited and circulated

.
WP2 :
calibrated simulation model

.
WP3 :
first generation of new nozzles

.
WP4 :
first version of new device

.
WP5 :
first concept of HVAC system + realisation of a specific testing infrastructure

.
WP7 :
building envelope achieved

For the second year:

.
WP2 :
calibrated simulation model

.
WP3 :
second generation nozzle and improved operating mode
.
WP4 :
second version of new device

.
WP5 :
verification of the first concept of HVAC system + realisation of a specific testing infrastructure

.
WP7 :
building envelope achieved, HVAC system selected and installed, fog chamber completed

For the third year: all deliverables ready

2.2. Overview of the technical progress

2.2.1. Workpackage 1 : Project preparation
The work in this introductory workpackage was shared between all partners while the summary and the final edition of the report were performed by the coordinator. The inputs of the different partners were as follows :

.
CRF :
survey of automotive industry requirements

.
INRETS :
trafic safety studies on driving in fog

.
CETE/LRPC :
survey of existing fog chambers and first formulation of specifications

.
ULg :
thermodynamics of fog natural and artificial formation

.
Dutrie :
mechanistic fog production techniques

.
CSEM (with collaboration of CETE/LRPC and ULg) : visibility measurement techniques

.
UStrath :
review of combined heat and modelling techniques

The main objective of the fog project was indeed concerned with the development of an experimental facility prototype in which a number of innovative technological developments in the field of fog production and control will be tested. Therefore, the project gathered a number of partners originating from different fields and having very specific competences. In order to compensate for the eventual and potential misunderstandings between the partners, worpackage n° 1 ("Project preparation") was addressing the issue of establishing a common reference framework in which the basic notions in the specific disciplines of the different partners should be presented and synthetised.

The work results in a report (WP1 final report) in which each partner of the project has contributed in his specific domain. The philosophy of the report is to go from the general context of the project (transport safety improvement) towards the presentation of very specific technologies.

The first chapter of the report (contributed by partner CRF) presents the general context of transport safety research (for vehicles) and shows where the current advance is directed to. This results in the demonstration of the crucial importance of the sensorial systems, specially in critical situations such as fog conditions. Research and progress in the field of new sensorial systems development requires the availability of a high-quality experimental facility and the chapter closes with a presentation of the main specifications to be met by this experimental device : control of visibility, artificial production of any kind of fog, reduction of the external conditions influence, reproduction of a real road scenario.

Not only the future testing facility has to fulfill a number of technical specifications, it has also to correctly address the relation between the driver and the environment, which is mainly based on psychology. This is the role of partner inrets to bring in the project the required background from psychology, specially concerning the behaviour of drivers in adverse environments like foggy conditions. Therefore, chapter 2 of the report identifies the specific characteristics of driving in fog and provides the psychological reasons which explain why the behaviour of drivers is substantially modified in the case of fog occurrence. This helps in defining some additional characteristics of an ideal testing facility, in order to address the issue of conducting relevant psychological experimentation.

A (small) number of testing facilities are already available in the world to conduct visibility experimentation. Chapter 3 of the report, contributed by partner cete, reviews a set of six experimental sites of which one (the US low visibility research facility at Richmond) is no longer in activity and another (the US Virginia smart road) is under construction. This leaves four operational facilities (respectively located in UK, France, the Netherlands and Japan) which show very different dimensions and objectives. The french (LRPC Clermont-Ferrand) and the british (Highways Agency) chamber are quite similar in objective (creation of artificial low visibility) and fog production technique (use of spray systems). They essentially differ in size (the UK "tunnel" can reach 200 m while the french one is limited to 30 m). Additionally, the UK facility is transportable while the Clermont-Ferrand fog chamber is fixed. The two remaining facilities are very different : the dutch chamber is aimed at studying clouds formation while the Japanese site adresses the issues of creating, within a tunnel, different kinds of environment (not only fog but also rainfall and mist). As a conclusion of this chapter, the ideal specifications of a future full-scale fog chamber are proposed. The major improvements concern the quality of fog re-production (droplets size and fog homogeneity control) and the general dimensions of the facility.

Artificial production of fog within a space requires a deep knowledge of the underlying thermodynamics processes. A survey of those processes was carried out by partner ULg (Laboratory of Thermodynamics). First, some basic psychrometrics (study of "humid air") notions are given, followed by some general definitions concerning fog. Therefrom, the different ways of producing fog are reviewed. Some processes are natural (ie they are observable in nature) and lead to the so-called "radiation fog", "advection fog", "upslope fog", "steam fog", "mixing fog" and "ice-crystal fog". Artificial fog production techniques are mainly "mechanistic" in that they create fog by producing water droplets of the adequate size and number.

Mechanistic fog production techniques are consequently reviewed in the following chapter of the report, contributed by partner Dutrie. First, the potential applications of fog production are identified : humidification, cooling, static electricity suppression, air cleaning, odor and dust control, visibility control.Then, the currently available techniques are reviewed. They range from very "antique" method (water running on palms) to modern processes : humidifier, bi-fluid nozzles, ultra-sonic nozzles, vortex nozzles, subsonic, evaporating and steam humidifiers, high pressure impact pin nozzles. The different application techniques are surveyed as well.

Fog production, being natural or artificial obviously results in a reduction of visibility, which is at the heart of the project. Consequently, any assessment of the quality of the fog which is produced has to be based upon the evaluation of the major "useful effect" of fog production, that is reduction of visibility. This evaluation requires specific measurement techniques which are reviewed in the sixth chapter of the report, contributed by partner csem. First, some definitions about visibility are given, associated with the mathematical model that tries to capture the essential features of the physical processes. This shows that the concept of visibility is best expressed in terms of a physical property of a medium called the extinction coefficient. To measure this extinction coefficient, two families of techniques are reviewed : "classical" techniques based upon the use of a transmissometer and techniques based upon "lidar" (optical equivalent to radar). The latter end sup with a quantification of the extinction coefficient over the range of interest. However, both methods remains attached to the "pure" physical aspect of visibility evaluation. The possibility of using a definition which should be more in line with the human perception in fog is addressed as well as the current limitations of the lidar technique.

As the final goal of the project is to build a prototype experimental facility that should be later on extended to a real size fog chamber, the use of numerical simulation was considered as particularly relevant to perform the spatial extrapolation operation. Numerical simulation of thermal and psychrometics processes within space are indeed at an advanced development stage, essentially driven by applications in the fied of energy and indoor climate related performance of buildings. Application of those techniques to fog chambers is still exceptional and should involve the combined appraisal of heat and moisture modelling. Therefore, a review of the currently available models and programs was carried out by partner University of Strathclyde in the last chapter of the report. First, the problem is defined with the conclusion that the phase interaction and the chaotic nature of the flow field within a fog chamber require the solution of equations describing the transport of energy, mass and momentum. The currently existing modelling approaches are reviewed, which can be classified in "simple models" and cfd (Computational Fluid Dynamic) models. One model pertaining to the cfd category, namely the psi-cell model, is presented with more details. The limitations of cfd models, specially the strong dependence to the boundary conditions are adressed and a possible solution to the problem, currently engineered by partner University of Strathclyde, is presented (integrated modelling). This solution will be further developed in the frame of the fog project in order to achieve the final goal, that is to establish reliable specifications for a future real-size fog chamber.

2.2.2.
Workpackage 2 : Development of the simulation model

The work was mainly undertaken by the Energy Systems Research Unit (ESRU) of the University of Strathclyde with input from several other partners of the project (CETE, ULg, FUL, Dutrie). 

WP 2 provided simulation-based support for the design of a prototype fog chamber and developed a virtual test cell tool capable of emulating a wide range of transport safety tests. An existing simulation tool, ESP-r, was employed to these ends.

As part of ESRU’s design support activities, a model of the test facility under construction at the Fondation Universitaire Luxembourgeoise (FUL) was created (fig. 1) and used to provide information in support of the design process undertaken as part of WP 7. The ability of ESP-r to accurately model conditions in an environmental test facility was verified using data from the CETE/LRPC fog test chamber in Clermont-Ferrand.

The development of the virtual test cell tool was achieved through improvement of ESP-r’s existing capabilities. The tool may be used to provide simulation support for the development of a future transport testing facility and is capable of emulating a wide range of environmental performance and visibility tests.

[image: image2.wmf][image: image3.wmf]
Figure 1 : ESP-r model of the FUL test facility

These two development activities were undertaken in parallel. The design support and virtual test cell activities necessitated the incremental development ESP-r’s and the model of the FUL test facility as both were applied to progressively more complex situations. 

The simulation model of the FUL test chamber comprises a detailed building simulation model, an HVAC systems model (fig. 2), an air flow model, and an integrated computational fluid dynamics (CFD) model. The model has been used extensively to support the design of the FUL test chamber in relation to the selection of materials, the analysis of environmental performance, and the development of operating strategies for sustained fog production. Further, the integrated CFD model has been used to analyse the effect of chamber ventilation on the production of fog, and the use of the heated floor and cooled ceiling to control chamber conditions.  

[image: image4.wmf]
Figure 2 : HVAC model connected to ESP-r building model

The development of the virtual test cell tool required that ESP-r be upgraded to include algorithms for the range of envisaged transport safety testing regimes.  Other developments focussed on ESP-r's integrated CFD module to allow it to be used for the emulation of conditions of poor driving visibility. This required the development of models to predict the distribution and concentration of small water droplets suspended in air as occurs within fog (fig. 3). The predictions from the particle/droplet model were verified by comparison with results obtained from analytical calculations and experiment.  A method for the calculation of water droplet stability has also been developed.  Taken together, these developments allow ESP-r to emulate fog production during transport visibility tests, in terms of fog homogeneity and stability (fig. 4). 

[image: image5.wmf]
Figure 3 : CFD model predictions of concentration during fog production

Work was also undertaken to develop a light modelling component for the virtual test cell tool.  This enables the tool to depict the visual scene under various degrees of fog. This work entailed the coupling of ESP-r's CFD model to the Radiance lighting simulation program and the mapping of the properties of different types of fog (liquid water content and droplet size) to the Radiance input parameters.  Outputs from the CFD model, relating to droplet distribution, can now be passed to Radiance, thus enabling the visualisation of non-homogeneous visibility conditions. The same CFD/visualisation linkage can be used in other fields such as the modelling of particulate contaminant dispersal in buildings (smoke and dust) and the simulation of the effectiveness of fire safety signs.
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Figure 4 : Droplets stability plot during fog production
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Figure 5 : Composite image showing CFD results from which the Radiance image was derived

The ESP-r tool, as it exists at the end of the project (fig. 6), is capable of supporting many virtual automotive test scenarios: from the performance of transport safety systems in conditions of dense fog, to the analysis of in-car climate control. The addition of the CFD droplet model and lighting-CFD linkage to ESP-r ensures that state-of-the-art simulation can now be used to undertake a wide range of virtual tests within the transport sector.
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Figure 6 : The ESP-r integrated software tool at the end of the FOG project

2.2.3.
Workpackage 3 : Development of the fog production device

The work in Work Package 3 was undertaken by partner CETE, in close collaboration with Dutrie, FUL and INRETS. WP3 was dedicated to the development of an innovative fog production device. This work was carried out under the responsibility of CETE de Lyon in Clermont-Fd who already has the experience of operating an artificial fog chamber (fig. 7), and knows the limitations of older systems. Then the development of this new innovative system was undertaken by DUTRIE Company in the fog chamber of CETE at Clermont-Fd. With the continuous evaluation of the solutions, this work led to an optimised system, which was finally set up at the University of Liege and at FUL. 
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Figure 7 : Vue of the Clermont-Ferrand fog chamber

The technical innovation of work-package 3 was to set up a controllable artificial fog production device able to produce a stable and homogeneous fog in a chamber representative of various natural droplet distributions. These specifications were established by INRETS and CRF, as “End Users” of this research facility. They were translated in scientific requirements as physical characteristics of the produced fog.

The development of the system was achieved by a close cooperation between the partners involved in WP3. The design, installation, and adaptation of the new innovative system were made by DUTRIE Company (fig. 8). CETE contributed to this development by taking in charge the evaluation of the system characteristics all along the 3 years and by developing an innovative process to obtain stable “visibility levels” with the assistance of University of Nancy as sub-contractor. 

[image: image9.png]



Figure 8 : New fog production line installed in Clermont-Ferrand fog chamber

This new process of microinjections allows to obtain stabilised fog at required visibility levels. This process consists in producing short pulses of fog during 1 second, and by varying the time interval between two pulses, the resulting visibility level changes, according to the pressure setting. Some physical abacuses were established in order to set up the system to obtain the required level by changing the injection interval and water pressure (fig.9). This process is efficient with low scattering (less than 10 %) for dense fog, visibility less than 50 m. An automation of the process is still needed and will be proposed in the continuation project (ETT). 
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Figure 9 : Examples of fog stability at defined visibility levels and according to different time intervals

The scientific evaluation of the fog characteristics requires measurement and analysis of the fog droplet distributions. The droplet microphysical control is a rather specific activity and CETE de Lyon acquired a dedicated sensor, called "Palas" (fig. 10). After some comparative measurements with FUL granulometer, Polytec OPC, a large set of measurements was undertaken to characterise the artificial fog in comparison to natural fog.  FUL had a specific action on statistical data analysis. Most of conditions studied with pin nozzles or vortex nozzles correspond to radiation fogs (fig.11), composed of small droplets of few microns (mode around 2 microns). An attempt was made in order to produce advection fog characterised by larger droplets, by using demineralised water. A bimodal distribution with a main mode at 6 microns was obtained (fig. 12). Further investigation is needed to understand the influence of physical and chemical parameters on droplet distribution.
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Figure 10 : The “PALAS” granulometer used by CETE/LRPC Clermont-Ferrand
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Figure 11 : Typical radiation fog droplet distribution spectrum (visibility = 9m)
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Figure 12 : Typical advection fog droplet distribution spectrum (visibility = 9m)

[image: image15.wmf]
Figure 13 : visibility measurement by the Elecma transmissometer of CETE/LRPC and by 5 short base transmissometers deveoped by FUL

The question of fog homogeneity was also addressed. The problem of the sampling volume of the sensor was pointed out in the analysis made with the granulometer Palas. Thanks to the development by FUL of a transmissometer with 5 receivers, the measurement of spatial homogeneity has been attempted  (fig. 13). When measuring meteorological visual range during natural dissipation, a vertical variation of homogeneity is pointed out (fig. 14) in Clermont-Ferrand fog chamber. But when using successive stabilised fog visibility levels, this discrepancy is drastically reduced, due to mixing and homogenisation of fog at each microinjection (fig. 15). 

[image: image16.wmf]
Figure 14 : spatial heterogeneity in natural dissipation fog

[image: image17.wmf]
Figure 15 : spatial homogeneity in stabilized fog

Due to this iterative process of development and evaluation, the new system fulfils most of the requirements established in the specification of the End users. Then, these developments were used at Clermont-Fd or at FUL chamber during the experimental tests of WP6 related to driver perception or to the evaluation of driving aid sensors.

2.2.4. Workpackage 4 : Development of the visibility measurement device

The work, mainly carried out by CSEM included the following aspects :

· review of "visibility measurement algorithms". Here, such an algorithm is defined as a calculation procedure able to take into account the relation between visibility and optical parameters (extinction coefficient) and to provide a robust estimation of the optical parameters. The algorithms were validated on a synthetic signal and then tested in the fog chamber of Clermont-Ferrand

· development of the visibility measurement device (VMD)

The system was designed as an integration of two components :

(
the opto electronical device (provided by partner Leica Geosystem)

(
the computing area (a PC connected to the opto electronic device by a serial line), developed by CSEM

The review of available algorithms identified the main calculation of the atmospheric optical  parameters encountered in the literature: slope method (which assumes piecewise homogeneity of fog),  “classical” method, Klett method (more stable and reliable).

The architecture of the developed system is shown by figure 16 :
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Figure 16 : LIDAR system generic architecture

This architecture includes a hardware layer, represented by Figure 17 and composed of two main subsystems :

· the opto-electronical device (provided by an external supplier, Leica Geosystems)

· the computing area (developed at CSEM)
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Figure 17 : Hardware description of the visibility measurement device

The hardware is complemented by a software layer represented by Figure 18 and showing 3 components : 

· VMD hardware

· ActiveX control

· VMD application and user interface

The computing area is implemented in MatLab.
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Figure 18 : Software architecture of the VMD

The user interface display is illustrated by Figure 19 and allows the user to command the start/stop of the experiments, the distance of measurement, the time between each measurement and the name of the output file. In the “expert mode”, the interface allows the user to change additional parameters (output energy, pulse frequency, maximum number of pulses, laser pulse delay, acquisition delay, resolution definition).
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Figure 19 : VMD user interface

The algorithm implemented in the software layer includes the following functions:

· signal pre-processing (reduction of quantification and background noise, principal component analysis)

· global visibility measurement

· local visibility measurement at intermediate range and at short range

First validation of the proposed algorithm was carried out in Clermont-Ferrand fog chamber (in April 2001). The experimentation showed that the reference visibility and the global slope calculated by the algorithm are related, but through a different relation than the Koshmieder law. A neural network model was developed to represent this law. This appeared to be very promising.

A second validation of the algorithm under various experimental conditions took place in Clermont-Ferrand as well as in a laboratory environment at CSEM. The following testing conditions were considered:

· local visibility measurement in non homogeneous fog

· local visibility measurement in homogeneous fog

· local visibility measurement in cloudy environments (local accumulation of fog)

Results were encouraging. It was shown that a quantitatively reliable estimate of the spatial distribution of visibility could be provided by the LIDAR-based device associated to an advanced signal processing technique (Figure 20). 

[image: image22.wmf]
Figure 20 : Spatio-temporal representation of local visibility estimated by the developed device 
in non homogeneous fog

A further validation of the proposed algorithm for the estimation of the local visibility was performed in homogeneous fog of various densities. This was also performed in the fog chamber in Clermont Ferrand. The analysis of these results confirms the well doing of the proposed algorithm. Indeed, one can observe that for the given conditions a very accurate estimation of the global visibility has been obtained while local variations in visibility remain small.

Future validation work was nevertheless required to make the algorithm more reliable, specially in lower distances. An additional test campaign took place as soon as the weather conditions allowed good fog production and stability in the fog chamber of Clermont-Ferrand. These tests allowed to reduce the measurement range down to 5 meters, in accordance with the final specifications of the device. The parallax between the emitter and receiver were corrected and an optical delay was added in the receiver in order to remove the cross-talk between the emitter and the receiver that disturbs the signal for short distance measurements.

These results pointed out the major limitation of the LIDAR measurement system : the system is strongly dependent of the calibration. To be able to obtain reliable measurement with this approach, it is crucial to calibrate the system with fog that is perfectly homogenous along the optical path of the LIDAR system otherwise the quantitative quality of the measurements will be very poor.

Under these conditions, spatial visibility results could not be presented. These results do not make sense because one cannot ensure that the reference signals are obtained in perfectly homogenous conditions. In such conditions, the LIDAR system can be used to measure strong discontinuities in the visibility profile, but cannot be used to ensure that the fog is homogenous.

As a conclusion of this part of the work,  the VMD is operational at an acceptable level of accuracy for intermediate ranges with the restriction that the LIDAR is blind after a certain distance depending upon the fog density. The results also show that the acquisition of the reference signals is crucial to obtain good measurements with the LIDAR system. A calibration procedure that ensures uniform distribution along the measurement path has to be found to make the system reliable. However several problems have to be solved. The reduced dynamic of the received signal increase the influence of the noise and the signals have to be averaged over time in order to reduce the temporal resolution of the system. 

Another part of the work was carried out by CRF and was aimed at evaluating the advantage of using a laser radar system for obstacle detection as a driver support in critical environmental conditions. Therefore, the human eye visibility and the laser radar system capability were compared. A simulation tool was used to perform the comparison operation. From the simulations, it was concluded that laser radar systems could be suitable for obstacle detection, also in fog conditions. The simulation software was shown to give a support for the design of new laser systems (fig. 21).

[image: image23.emf]

o



v

Laser source

Obstacle

r

A





o



v

Laser source

Obstacle

r

A




Figure 21 : Principle of the laser measurement
2.2.5. Workpackage 5 : Development of the HVAC system

The development of the HVAC system to be installed in the FUL reduced scale fog chamber was under responsibility of partner ULg while the development of the control system was carried out by FUL.  The work included the following phases:

· development of HVAC systems

· development and optimization of the control system

· installation of the HVAC system in the FUL fog chamber

· monitoring and evaluation of the HVAC equipment

The selected approach was to perform a series of tests in a climatic room available at the ULg Laboratory of Thermodynamics (fig. 22). In this climatic room, a "small" fog production system was installed and a number of operating strategies of the HVAC equipment (fig. 23) were possible : control of temperature, ventilation (ascending or descending), use of heating or cooling panels. 

The first year of the project was mainly devoted to the preparation of the testing infrastructure. It was indeed realized that a major problem to be solved, prior to any systematic testing of different conditioning strategies, was to rely on a good evaluation of the fog quality (homogeneity and density). Therefore, the development of a "simplified" visibility measurement device, able to assess the quality of fog in a small-size climatic room, was carried out by partner FUL. This device will be part of the control system of the FUL chamber.
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Figure 22 : The climatic chamber owned by the Ulg- Laboratory of Thermodynamics
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Figure 6 : Fog in psychrometric chart
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Figure 23 : The HVAC equipment of the Ulg climate chamber

On the other hand, partner ULg prepared the climatic room for future testing through the following steps :

· thermal simulation of the climatic room by means of the TRNSYS software. It is shown that with a rough control of the external temperature and without internal perturbation, a thermal stability of ( 0.1°C can be guaranteed

· preliminary testing of the behaviour of the climatic room during fog production sequence (fig. 24). At this point, no climate control strategies were implemented.



Figure 24 : the process of fog formation as seen in the psychrometric diagram

The main work developed by University of Liège during the second year was to proceed to the experimental analysis of the fog production taking into account several suggestions made on both meetings of the partners : Glasgow and Arlon meetings. The first test campaign (August 2001) was aimed at the following objectives :

· verify the influence of the room and environment temperatures

· verify the influence of ventilation on fog stability

The following perturbating effects on the temperature were identified: water pulverisation, air infiltration in the room, heat gains from the lighting device installed for fog visualisation (fig. 25). It was pointed out that a pulverized water temperature higher than the room temperature was favorable to fog duration.

[image: image24.jpg]



Figure 25 : Ligthing device for fog visualisation in the Ulg climate chamber

Influence of ventilation on fog stability wa shown to be very detrimental. Consequently, a chamber aiming at fog production should be as air-tight as possible in order to minimize the negative effects of the Archimede forces due to temperature and humidity differences between inside and outside the chamber. To minimize the leakage, the pressurisation of the building with air charged with fog at the conditions near to that existing in the chamber should be imposed.

A second test campaign, was conducted in February 2002 and additional objectives were defined :

· measurement and stabilization of  the nozzle flow rate

· measuring of the air induction by the nozzle system

· reduction of the nozzle number per unit volume

· analyse the  ON-OFF of the pump motor timer behavior

· production of fog outside the room and introduction by the ventilation duct into the room (fig. 26)


Figure 26 : Ventilation ducts in the room for introduction of fog.

The main conclusions of these tests are :

1. A better understanding of the fog extinction physical phenomena connected to the room ventilation with the non saturated air were obtained


The fog extinction is due to two different physical processes :

· sweeping - for all air introduction in the room corresponds  an exit of fog in equal volume.

· adiabatic humidification - when mixing saturated air in the room and non saturated air  introduced, at test conditions, we obtain ever a non saturated mixing. In presence of water droplets of the fog, this non saturated mixing is submitted to  an adiabatic humidification that uses a part of the fog of the room.

2. Fundamental information about the climate control in a fog chamber can be given : 

· the  room construction must have a very good level of natural watertightness. 

· the inevitable natural infiltration should be cancelled by  pressurization of the fog chamber.

· the pressurization device should introduce the air of pressurization at the same conditions of the air present in the fog room, temperature and water liquid mass. 

· in the case the air introduced in the room was  warmer and wet, in a first view , there is a favorable effect of the ascending ventilation. This is probably  due to the way of air introduction in the fog chamber because this one was in direct contact with the wet floor of the room.
· the hot water pulverized at 10°C to 20°C higher than the air temperature in the room is favorable to the duration of the fog. This can allow a partial control of the fog room temperature  in the period of  winter, in which the external temperature is lower.

· the thermal stratification is not perceptible. In general the vertical gradient is almost null and in any way ever inferior at the horizontal gradient. This phenomena was observed thanks to the introduction of two verticals in order to measure the air temperature in the room.

The origin of this phenomena, observed with  and without forced ventilation, is assigned partly to the  air infiltration and part by to the bad distribution of the air  during its introduction. This is an index of the importance of the pressure gradient existing in the room, due to the difference of the water content in the air.
A third test campaign, conducted in late 2002, showed that:

· the nozzle flow rate is not stable and posterior verification procedure showed the presence of fouling in the nozzle due to contaminants particles in the pulverized  water .

· the induced air flow rate is very important and much more important than the air flow pulsed in the room by the natural infiltration or forced pulsion.

· the necessary number of nozzles is very reduced.

· with the ON-OFF pulsion we are able to control and maintain very well constant the different levels of visibility in the room until a visibility of 200 meters (fig. 27).

· with the introduction of the fog by the ventilation duct we obtain the same results and we get under control the natural infiltrations (fig. 28).

· special care must be made in the control of the pressure and the nozzle flow rate

· the necessary water flow rate in order to maintain the fog is directly function of the fog dissipation of the room, and consequently function of :

a- the room

b- conditions of the test room

c- temperature of the walls

d- air infiltration

e- stability of the external  air temperature and relative humidity and wind
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Figure 27 : Control of visibility between 45 and 50 m by ON/OFF action on the pulverisation system
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Figure 28 : Control of visibility around 100m by intermittent fog production in the ventilation duct
Another part of the work in WP5 was concerning the development of specific devices to be able to measure the efficiency of the HVAC system with respect to the following criteria :

· fog density

· fog homogeneity

· droplet size distribution

· fog duration

The development and application of four optical based techniques was carried out by FUL mainly during the second year of the project :

· the single transmissometer (fig. 29) 

· the multi-receptors transmissometers (fig. 30)

· the laser beam scanner (fig. 35)

· the optical Particle Counter (OPC) (fig. 33)


Figure 29 : Principle of the single transmissometer


 Figure 30 : Principle of the multireceptors transmissometer developed by FUL
The short base transmissometers (single and multi receptors) were tested in the Clermont-Ferrand fog chamber (Figure 31), compared to the “Elecma” (for calibration). Typical results are given by fig. 32 which show a similar evolution of both devices, assuming a constant proportional factor.
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Figure 31 : Experimental validation of the short base transmissometer 
against Clermont-Ferrand Elecma device

Figure 32 : Comparison of mesaurements  obtained with the Elecma transmissometer (lower curve) and the short base transmissometers developed by FUL (upper curves)

Comparison with the OPC (fig. 33) measurements was carried out in the FUL fog chamber and a good agreement between both devices was pointed out (fig. 34)


Figure 33 : Principle of the OPC measurement

Figure 34 : Comparison between OPC measurements (red square)
and short base transmissometers (curves)

To visualize fog homogeneity in different slices of the volume, a laser light source was the more appropriate solution but the main difficulty was to find this source.

Thus light should :

· be powerful enough to work even in dense fog but 

· be eye safe.

Thus a 25mW laser source was finally used. It's not strong enough but a more powerful device will be much more expensive and more difficult to implement because of eye-safety constrains.

The laser beam prototype is illustrated figure 35.

The incident light is deviated with a mirror oscillating by means of a DC brushless motor supplied with alternative voltage. Thus a narrow laser beam is created and width can be changed by adjusting brushless motor voltage amplitude. All is mounted on a wheel motioned by a DC motor. Thus, the laser beam can be moved in one plane.


Figure 35 : Laser-beam scanner prototype developed by FUL
Test realized in Liège fog chamber showed some practical limitations.

· First, as the laser source in not powerful enough, width of the beam should be kept narrow in order have a maximum surface power : bigger will be the surface, lower will be light intensity distributed on this surface.

· Depending on fog density, visualization is optimal for a given power of light (contrast is better). One means of adjusting this power according to fog density is to modify beam width as showed before. In high density fog, it's better to keep a narrow beam and to move it through the appropriate plane.

· We realized also that there were also an optimal position when observing the laser beam (figure 36). Indeed, observation is better if the optical axis of the eyes (blue dot line) is slightly higher or lower than the axis of the beam plan (plenty red lines). In that direction, there is more light reflected so visualization is better. That means that for a given position of the beam, observation places are limited. Thus the number of places to measure fog homogeneity is closely linked with places to install the laser-beam scanner and places to observe.


Figure 36 : Optimal placement of the observer to visualise the fog homogeneity with the laser beam

Figure 37 is a picture of laser-beam measurement in smoke. Smoke density is higher in the bright parts of the beam whereas it's lower in dark zones.
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Figure 37 : Use of the laser-beam scanner in smoke conditions

Conclusions from these measurement devices development can be stated as follows:

· the short base transmissometer is relevant for local visibility measurements as well as homogeneity measurements (with multi-receptors) .

Main features : 

· can work for short distances : convenient for small and medium scale chamber

· easily reproducible (simple design, easy-to-make at low cost) so can be suitable for larger scale chamber

· receptor available in a compact and robust case so easily interchangeable

Major limitations :

· can only work in dark conditions or low artificial light condition (typically for indoor conditions)

· emitter not available in a single compact case

· can still be more integrated (calibration phase, visibility computation, …)

· the laser beam scanner is sufficient to have a local visual evaluation of fog homogeneity

· the optical particle counter is useful for visibility measurement in homogeneous conditions and essential for optical characteristics measurements. 

All devices developed here for the need of the project are still prototype and still need additional improvements for a future wider diffusion. Nevertheless, they can already be used in the existing chamber (Clermont, …).

2.2.6. Workpackage 6 : Design and test of procedure for traffic safety studies
The objective of this work package was to validate the new fog production techniques developed in the framework of the FOG project. The evaluated innovations, implemented in the Clermont-Ferrand fog chamber, aimed at : 

· the production of different types of fog (radiation and advection fog) by varying fog granulometry,

· the control of relatively constant visibility levels (or fog densities),

· the improvement of fog homogeneity.

A series of studies has been carried out in order to test these improvements and to evaluate their relevance regarding traffic safety concerns. These studies are representative of the kind of research and development currently conducted by the principal fog chamber users, which are

· researchers from public research institutes and universities, concerned with applied research in the field of traffic safety aimed at the modification of driver behaviour in favour of safety. This involves in particular a better understanding of the psychological mechanisms underlying driver behaviour and, on this basis, the development of efficient safety measures (legislation, driver information and training, ergonomic design of road infrastructure and equipment…)

· engineers from the car manufacturing industry, concerned with the technological development of cars. The improvement of car safety involves in particular the development of driving aids designed for efficiently assisting the driver in difficult driving conditions.

WP6 was under responsibility of partner INRETS. It included two different approaches:

· behavioural studies on driver preception in fog (conducted by INRETS)

· technical studies related to testing of sensorial systems designed to assist the driver in fog conditions (conducted by CRF)

The studies performed by INRETS concerned :

· the influence of fog type on headway perception (are the former results still valid for all kinds of fog ?)

· the validation of a scale reduction method for testing the legibility of road signs. The main problem comes from the fact that the droplets size can not be reduced.

The Clermont-Ferrand fog chamber has been identified as being especially suited for two categories of perceptual studies on driver behaviour in fog :

· the perception of vehicle headway in fog

· the perception of road signalling devices in fog

Other kinds of psychological studies are not feasible or not valid, essentially because of the limited dimensions of the chamber. Consequently, experiments were carried out concerning the two subjects mentioned above.

First, the influence of fog type and observation on the perception of vehicle headway in fog was analyzed with the validation as main objective but also aiming at a deeper investigation of several factors that affect headway perception:

· fog granulometry (radiation vs advection fogs)

· retinal disparity: binocular vs monocular vision

· motion parallax: fixed head vs moving head

Therefore, experiments were conducted with 32 subjects (16 males, 16 females), in the night time configuration of the Clermont-Ferrand fog chamber. The subjects were asked to give a verbal estimation of the distance (headway) of a car seen by its rear lights (fig. 38).
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Figure 38 : Rear lights of the car for estimation of the distance of the simulated vehicle

Four variables were manipulated :

· Fog granulometry: radiation versus advection fog (as a between subject factor, i.e. half of the participants were presented with radiation fog and the other half with advection fog)

· Vehicle distance: 8, 10, 12, 14, 17, 20, 24, 29 m

· Vision: binocular versus monocular

· Head: fixed versus moving

The experiment lasted two hours, with a meteorological visual range between 8 and 10 meters. Both advection and radiation fogs were considered. The effect of the different variables was analyzed. No evidence of the fog type and granulometry was pointed out. Headway estimates were higher in monocular viewing conditions than in binocular conditions while the effect of head movement was shown to have no significant effect on the improvement of headway perception.

The second experimental approach addressed the question of the validation of a scale reduction method, in order to assess the potential use of the FUL fog chamber for road signing studies. Fog chambers indeed provide realistic physical fog properties but their relevancy can be limited by their reduced dimensions. The objective of this study was to determine if a scale reduction model could be used for testing the legibility of road signs in these conditions. The reduction up to 4.5 meters was examined in order to check if the FUL chamber could also be used for this kind of studies.

The experiment involved again 32 subjects (16 females and 16 mens in four age groups). The experiment consisted in placing a illuminated sign displaying a message in the fog chamber and the task of the subjects was to read a message (a so-called “Landolt ring” (fig. 39) when placed at different distances (4.5, 9 and 18m). The experiment was conducted in the night-time configuration of the Clermont-Ferrand fog chamber.

Figure 39 : Negative (left) and positive (right) contrast Landolt ring

The visibility threshold of detection was measured and plotted against the distance of the message (fig. 40)

Effect of type of fog
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Figure 40 : Visibility vs message distance for two types of fog (above) and two contrasts (below)
From these figures it can observed that the results of the shortest distance do not follow the same linear relations as the two others.The validity of the 4.5 m distance results are nevertheless questionable (border effects, threshold of the transmissometer). An advanced statistical analysis (bayesian inference) as well as a more classical variance analysis did not allow to discrimiate the different factors. As a conclusion, the scale reduction method can not be considered as  valid for short distances in the conditions tested.

As a conclusion of both experiments, it can be stated that the improvement of the fog production process and control in the Clermont-Ferrand fog chamber allows to conduct better experiment regarding behavioural and visibility studies. This process is actually used for the evaluation of Variable Message Signs (VMS) performances, in another FP5 European project, called CROMATEAM. Some improvements of the method are still needed for large visibility range (over 100 m).

Concerning the scale reduction question, the method explored seems to be valid for distances of about 10 meters or more. But complementary tests are needed to prove it with a statistical significance. The discrepancy observed for the shorter distance, 4.5 m, suggests that there is a limit for the validity and use of a scale reduction method. This physical distance is close to the limit of validity of the hypothesis (fog homogeneity) and also of transmissometer sensitivity. 

As a consequence, no perception experiment could be carried out in the FUL fog chamber facility. 
The specific contribution of CRF addresses testing of a number of sensorial systems follwing an adequate methodology: LIDAR-based systems, microwave sensors, sensors for environmental monitoring. The testing methodology includes both static and dynamic tests.

Static tests means that the systems are not integrated on vehicles but tested in laboratory or outside in different weather conditions. The operating range (maximum distance of perception (fig 41)) and the field of view (fig. 42) are the key parameters to test in such approaches.
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Figure 41 : Operating range of an obstacle detection sensor
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Figure 42 : Field of view evaluation of an obstacle detection sensor

These tests sould be conducted in different weather conditions, including fog.

The second test phase is represented by dynamic tests: the sensor is now mounted on a vehicle, and its functionality must be demonstrated during driving.

The dynamic experimentation is performed in two different conditions:

· Driving in controlled scenarios (track)

· Driving in not-controlled complex scenarios (real traffic road)

During dynamic tests, the main aspects to be checked are the possible presence of false alarms and the possible failed alarms.

The experimental work conducted in the frame of the FOG project focussed on static tests (in fog chambers) and on environmental monitoring sensors, in particular a prototype developed at CRF and called “SIRPA”.

SIRPA is a sensorial prototype for multifunction environmental monitoring able to monitor the presence of fog, rain, twilight and tunnel. The architecture of the sensor is shown by fig. 43.
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Figure 43 : Architecture of the SIRPA prototype

The main application of the sensor is in the automotive field, where the device supplies information for the driving aid systems and for the adaptive headlamp system. Further fields of application could be domotics, security systems, and territorial monitoring (e.g. environmental sensor placed on the road). As an example of automotive applications, the adaptive headlamps system is illustrated by fig. 44

It switches head-lamps on automatically and, when necessary, changes the direction and distribution of the car head-lamps beam from standard beam into one of the following configuration:
· Adverse conditions lighting (AL)

· Bending lighting (BL)

· Country lighting (CL)

· Motorway lighting (ML)
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Figure 44 : Application of a single sensor for adaptive headlamp control

This prototype was the object of two testing campaigns, one in the Clermont-Ferrand fog chamber and the other in the FUL fog chamber. The main objective of both testing campaigns was to verify the efficiency and relevancy of the testing procedures, including the testing environments.

The conclusions of the Clermont-Ferrand testing campaigns are as follows:

With continuous production, a good repeatability of the measurements was verified and the efficiency of the procedures was high (fig. 45). 
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Figure 45 : Continous  fog production shown reliable and repeatable in Clermont-Ferrand fog chamber

It was interesting to observe the development of tests in pulsed fog. The aim was to verify the possibility to maintain a visibility value for a desired time interval. Actually the measurements were not so good as in the continuous production phase (fig. 46). This was due to the difficulty in stabilizing fog, especially for high visibility values (fig. 47). This figure illustrates some variations obtained during the testing phase, when stabilisation is controlled, stopped and started again for a few minute Therefore the repeatability of the experiments was not guaranteed. 

[image: image37.emf]
Figure 46 : Relatively good stabilisation of pulsed fog at 10 m visibility

[image: image38.emf]
Figure 47 : Unstable stabilization of pulsed fog at 60m visibility (The increase during experimentation in due to measurement problems)
Similar tests were conducted in FUL fog chamber in Arlon . The improvement of the Arlon fog chamber, due to a better climate control was demonstrated as it is shows by the WP8 report.
As a general conclusion of WP6, two major improvements of the fog production system have been evaluated through the behavioural studies on headway perception and message identification:

· the possibility of generating different fog granulometries

· the stabilisation of fog at relatively constant visibility levels by micro-injections

The still limiting factor for behavioural studies is related to the dimensions of the fog chambers.

The evaluation of the fog chambers, in Clermont-Ferrand and in Arlon, was positive, as seen from the point of view of an automotive sensors developers: from the automotive industry point of view, the testing following a defined and effective methodology adds value to the quality of the marketed systems, giving a sort of certification to the customer. Improvement of the fog production process (micro-injections) connected to the availability of climate control still increases this added value.

2.2.7. Workpackage 7 : Construction of a prototype environmental chamber
This workpackage was under responsability of FUL partner and was adressing the main output of the FOG project: the prototype of improved fog chamber built on the FUL campus and which was aimed ar integrating the different technologies developed in the course of the project: improved fog production device and process, visibility measurement device, climate control system, simulation model. 

The design and construction of this building was carried out following a classical engineering approach including the following steps: formulation of specifications, design, construction, commissioning,  testing and operation. The successive design phases were additionnally supported by the use of modern simulation tools.

The first step consisted in the definition of the specifications of the testing facility. A part of the definition of the specifications of the testing facility was defined in-house while the collaboration of an architect was decided for all aspects related to the construction of the building itself. 

Specifications defined by the architect concerned:

· the building infrastructure, including sewage

· the building structure and covering

· the internal partitions, slabs and pavement

· the plumbing and sanitary equipment

In-house defined specifications concerned:

· the Heating, Ventilation and Air Conditioning (HVAC) climate control system

· the fog production system

· the monitoring and control system

· the electrical system

The design started with the so-called “conceptual design”, which gives a rough idea of the architectural composition of the building (fig.48) .

The first concept of the FUL reduced-scale fog chamber was presented during the Clermont-Ferrand meeting. At this point, the main options of the project were selected : 

· architectural concept

· overall dimensions

· "green" building approach
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Figure 48 : First concept of the FUL fog chamber building

Then, the preliminary design concerned the following aspects:

· building location

· building shape and volumetric composition

· environmental options: energy sources, material, reduction of annoyances

The design methodology was based upon a thermal analysis in order to compare the external envelope options (wood, masonry, hybrid) with respect to the energy expenditure and experimental conditions control criteria . This led to a preliminary design of the building architecture shown by fig. 49.
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Figure 49 : Synthetic image of the building architecture, preliminary design

The final design fixed the options for the following features:

· building envelope and structure

· control strategies, by means of the use of numerical simulation (using TRNSYS and ESP-r programs).

The façade of the building as a result of the final design is shown by fig. 50.
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Figure 50 : View of the south-east façade of the FUL fog chamber building, final design

The design continued with the approach of the climate control system, partly based upon the results of WP5 regarding the aspects of fog production assistance. This involved the following steps:

· general context (selection of “natural” energy sources and choice of terminal devices)

· definition of possible HVAC schemes

· selection of the final scheme, in collaboration with the HVAC company (fig. 51)
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Figure 51 : Selected HVAC scheme for the FUL fog chamber building

The characteristics of the HVAC system offer the possibility:

· to use natural energy sources like solar and ambient energy (by means of a heat pump)

· to provide the different parts of the building (fog chamber, buffer space, offices, ventilation system) with heating or cooling at the same time, in function of the needs

· to efficiently connect the fog production system, which is basically similar to the one used in the Clermont-Ferrand chamber and provided by partner Dutrie.

The design continued with that of the ventilation system, also partly based on results of WP5 obtained in the climatic chamber of Ulg. Preliminary testing identified production of fog inside the ventilation system as an efficient method, complementary to the usual method consisting in spraying water directly in the room. The interconnection between both systems is shown by fig. 52.
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Figure 52: Scheme of the ventilation system and connection to the fog production system (above)

Other aspects of the design concerned the electrical system and was carried out in-house by FUL staff.

The design of the fog chamber was intensively supported by the use of numerical simulation in order to select the best material for the construction. A wooden structure was shown to have equivalent performances as other constructions and offered other advantages as modularity and speed of installation. This solution was consequently selected. The fog chamber design also included the selection of radiating ceiling elements in order to control the temperature gradient in the room.

The fog production system is basically similar to the one in operation in the Clermont-Ferrand fog chamber (Dutrie system) but was complemented by an extension to the ventilation system in order to allow the alternative mode of production.

The final steps of the design concerned the monitoring and control system which was also realized as an in-house initiative. The system includes 159 measurement sensors, 16 analog outputs and 40 digital outputs. The location of the sensors for the heating and cooling system is shown by fig. 53 while fig. 52 also identifies the sensors located in the ventilation system.
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Figure 53 : Location of sensors for the heating and cooling system

After call for tenders, the construction work was contracted to the following companies:

Foundations and infrastructures: Duvigneaud, Halanzy, Belgium

Wood structure and covering: Menuiserie Maquet, Recogne, Belgium

Pavement: Warnand, Wolkrange, Belgium

Sanitary and plumbing: Lambot, Aubange, Belgium

HVAC: Energy Savings System, Sprimont, Belgium

Solar thermal system: European Solar Engineering, Rochefort, Belgium

Solar PV system: Soltech, Leuven, Belgium

The construction of the testing facility took place between November 2000 and November 2002, according to the following schedule:

· November 2000 :
foundations and access road (fig. 54)

· January 2001 :
start of construction of the wooden structure (fig. 55)

· February 2001 :
placement of solar collectors (photovoltaic and thermal) and placement of the roof covering
· March 2001 :
thermal insulation and internal partitioning 

· April 2001 :
electrical system installation

· September2001 : 
installation of the HVAC system (fig. 56)
· October 2001 : 
development of the measurement and control system 

· January 2002: 
(final design of the fog chamber

· April 2002: 
construction of the fog chamber (fig. 57)

· May 2002:
installation of the instrumentation

· July 2002:
installation of the radiating ceiling panels in the chamber and painting of the walls 

· September 2002:
installation of the Air Handling Unit (fig. 58)

· October 2002:
installation of the ducting 

· November 2002:
commissioning and first testing of the equipment (fig. 59)

The final external view of the building is shown by fig. 60.
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Figure 54 : Construction of the foundations of the building
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Figure 55 : Construction of the wooden structure

[image: image47.jpg]



Figure 56: Heat pump and storage tanks
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Figure 57 : Fog chamber construction
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Figure 58 : Air Handling Unit and ducting circuit
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Figure 59 : A first trial from the observation room
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Figure 60 : Final view of the FUL fog chamber building

The construction was followed by a first testing phase, which adressed the following objectives:

· to investigate the different possible room climate control strategies

· to investigate the different possible fog production strategies and associated variables.

The two fog production systems were adressed by the testing procedure: the “pulverisation-based“ system and the “ventilation-based” system (fig. 61).
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Figure 61 : The two fog production systems installed in the chamber :
nozzles (copper pipes) and ventilation system (orange ducts)

Natural dissipation of fog appeared quite efficient (slow) provided that the room has been previously saturated (fig. 62)
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Figure 62 : Natural dissipation in a previously saturated chamber

Production of fog by the ventilation system allows to maintain stable visibility levels while keeping at the same time a good homogeneity, at least for visibility levels under 100m (fig. 63). This is enhanced by the activation of a fan inside the chamber, with an adequate tuning of the rotation speed (fig. 64).
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Figure 63 : Fog duration and homogeneity in case of continous production in the ventilation duct

[image: image55.wmf]20030128_2.xls : Visibilities

40

50

60

70

80

90

100

110

120

130

140

28/01/2003 15:36

28/01/2003 17:31

28/01/2003 19:26

28/01/2003 21:21

time

visibility (m)

0

1

2

3

4

5

6

7

8

9

10

AHU_ModVitVen (0->100m³/h, 

10->1000m³/h)

Visi_CE (m)

Visi_BL (m)

Visi_BR (m)

Visi_UR (m)

AHU_SpeedModul (%)

BOOS_ModVitVen 

=9

BOOS_ModVitVen 

=7

BOOS_ModVitVen =5

BOOS_ModVitVen 

=0


Figure 64 : Influence of the inside fan on the homogeneity of fog (no fan for the right part of the graph)

As a synthesis of the assessment of the evaluation criteria, the best fog production configuration achieved so far includes the following characteristics:

– Fog production into the duct (1 nozzle)

– Continuous fog production

– Ventilation both from the bottom and the top of the chamber

– Use of a mixing fan in the chamber whose speed is reduced when reaching higher visibility

– Modulation of the air flow rate of the ventilation to achieve different levels of visibility 

A testing protocol 
was also defined, including the following steps:

–1st trial of the day : saturation of the chamber by fog production into the chamber (4 nozzles) in natural fog dissipation 

–2nd production into the chamber and when reaching 10m of visibility, commutation with the fog production into the duct (1 nozzles)

The tests achieved so far allowed to identify the current limitations of the approach, which
 concern the following variables:

– Supply air flow rate

– Supply air temperature 

– Fog water flow rate

– Fog water temperature

– Chamber temperature

– Transmissiometers measurements

Future perspectives for improving visibility control include:

· appraisal of higher visibilities (>100m)

· radiation fog generation 

· better appraisal of fog production into the chamber 

· natural fog dissipation with thermal gradient control 
· control of the visibility in closed loop (implementing WP3 results)
As a conclusion of WP7, this activity of the FOG project can be considered as a success as all design criteria formulated at the beginning of the project could be met and as the time schedule available was relatively well respected. The facility was fully operational after 32 months and an important testing phase could take place.

The main highlighting characteristics of this construction are:

· an improved fog chamber prototype showing efficient climate control

· a flexible testing facility with an unlimited number of potential applications in relation to climate control 

· a high-level monitoring and control system with more than 150 sensors connected

· an ecological modern building ready for demonstration and visits, including the use of natural energy sources and material
As announced in the project proposal, a high number of research applications can benefit from this facility: energy management, air quality and aerosols, bio-indicators and agricultural research.
2.2.8. Workpackage 8 : Evaluation of the different products of the project

This workpackage was under responsibility of partner CRF (representative of the automotive industry) and was adressing two main issues:

· to generate the conclusions of the project in terms of an evaluation of the different products developed

· to elaborate the specifications of a future “real-scale” testing infrastructure to be built at the european level

The evaluation of the different products of the project was carried out by the developers of each product and by the final users represented in the project.

2.2.8.1. Evaluation of fog chamber
The concepts of fog chamber (improved medium-scale facility in Clermont-Ferrand and innovative prototype in Arlon) were evaluated by both the representative of the automotive industry (CRF) and by the representative of the behavioural studies scientists (INRETS).

The summary of their conclusions can be written as follows:

Point of view of the automotive industry :

For the improved Clermont-Ferrand chamber :
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Figure 65: Inside view of the Clermont-Ferrand fog chamber

With continuous production, a good repeatability of the measurements was verified and the efficiency of the procedures was high. 

The measurements were not so good in pulsed fog as in the continuous production phase. This was due to the difficulty to stabilize fog, specially for high visibility values. Therefore the repeatability of the experiments was not guaranteed. 

Another difficulty was  due to the fact that the room was not completely insulated from the external conditions.

For the fog chamber prototype in Arlon:

Chamber insulation

The chamber is insulated from the external environment, with the limit that an air exchange with the outside is performed in fog production by ventilation, causing an interaction with the external environment. In this case, the lower the outside temperature, the harder it is to achieve low visibility levels. In spite of this, good results were obtained in the step fog production experiments. 

Fog monitoring

Fog monitoring inside the chamber is performed by means of five transmissometers, whose white light beams cross the 4 m width of the chamber at five different places. A particle counter, placed approximately in the middle of the room, performs an independent measurement, which can be compared with the transmission data. Overall, monitoring of the fog density and homogeneity is an improved characteristic of the FUL fog chamber

Reproducibility 

In case of natural fog dissipation, after some cycles, a fairly good reproducibility of the curve visibility vs. time could be achieved.

[image: image57.jpg]



Figure 66 : Inside view of the FUL fog chamber prototype

Point of view of the behavioural studies scientists :

Evaluation from the behavioural studies scientists could only be carried out for the Clermont-Ferrand fog chamber as the validity of the scale reduction method was not assessed for the reduced-scale prototype in Arlon (see WP6)
The main conclusion is that the Clermont-Ferrand fog chamber, after its recent improvements in fog production and control, is well suited for behavioural studies on the perception of headway and traffic signs in foggy conditions. It can be estimated that in the next years the fog facility will be used in priority for studies on the perception of traffic signs, for which exists the most important research and application needs on the one hand, and the highest degree of validity on the other hand. For all other behavioural research issues the driving simulator is a more relevant research tool.

2.2.8.2. Evaluation of the virtual testing tool
Concerning the virtual testing tool developed within WP2, the overal conclusion can be formulated as follows:

A virtual test facility has been created for automotive testing purposes. This comprises three components: a core energy simulation tool, an integrated CFD model and lighting simulation tool. The energy simulation tool is used to define the geometry, materials and systems associated with an automotive test facility; this model can be used to simulate energy and fluid flows. This feature could be used for, among other things, extreme environmental testing of automobiles. Additionally the model information can be used as the starting point for a CFD simulation: this allows important microscopic airflow phenomena to be analysed and is particularly important in the modelling of fog production. Finally, geometrical and materials data from the simulation model along with CFD predictions of droplet/particle distribution can be passed to the Radiance tool for the simulation of visual conditions.
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Figure 67 : Structure of the virtual testing facility developed by UStrath within the FOG project
All three elements have been fully integrated into the structure shown in figure 67. The virtual model was used throughout the project to assist in the development of the FUL test chamber. 

In addition to the modelling of fog production and other environmental processes, and being used to support the design of the FUL chamber, the addition of both the CFD droplet model and the lighting-CFD linkage means that the virtual model can perform many simulation tasks. It could feasibly be used to model many important thermo-fluid processes for in transport testing. Examples of these uses include:

· virtual automotive environmental testing (extreme climates, automotive climate control modelling, anti-sun glazing modelling, etc).

· lighting component testing and development (headlamps, street lighting, glazing, light based sensors, etc.)

· virtual wind tunnel for modelling of in-car ventilation, exhaust pollutant dispersal, etc.

There are also numerous other potential applications for the software. These include:

· use of the droplet/particle model of the CFD tool to model contaminant dispersal in buildings, smoke, dust, etc; 

· use of the CFD-Radiance linkage to model smoke filled environments in buildings (e.g. for simulation of the effectiveness of fire safety signs); 

· use of the CFD droplet stability model in atmospheric physics e.g. prediction of cloud and fog formation;

· and further evolution of the lighting simulation component into the field of driving simulation.

Given the large number of potential applications in transport safety testing and other areas, it is hoped that the evolution of the virtual tool after the end of the current FOG project takes place.
2.2.8.3. Evaluation of the visibility measurement device
Concerning the local visibility measurement, the Visibility Measurement Device developed by CSEM is operational at an acceptable level of accuracy for intermediate ranges with the restriction that the LIDAR is blind after a certain distance depending upon the fog density.

Figure 68 : The Visibility Measurement Device developed by partner CSEM

The results also show that the acquisition of the reference signals is crucial to obtain good measurements with the LIDAR system. A calibration procedure that ensures uniform distribution along the measurement path has to be found to make the system reliable.

However several problems have to be solved. Nevertheless, the VMD as a prototype has a reliable hardware and software but not really optimised for short distance measurements. As shown in the simulations and in the experimentations, a truly functional VMD for the reduced scale fog chamber should have a shorter pulse length. With less than a nanosecond pulse width, it would have a better response but such a laser diode is very expensive. Moreover, the VMD has non-functional limitations due to its architecture as a prototype. For example, it cannot be used in hostile environment, such as an exposition to rain, water saturated air, wind… A strong enhancement would be to embed it in a strong package that could protect the sensitive electronics and optics in order to be able to measure visibility in real conditions. 

This would have the benefit to suppress the artefact due to the glass separation between the LIDAR and the test room.

Another drawback is its connection (serial cable) to the PC, which limits the operating range of the system to a few meters. In addition to the previously described enhancement, another one would be to replace this serial connection by a wireless link (e.g. 802.11). This would make the system portable and strongly adaptive.

2.2.8.4. Evaluation of the climate control system

The development of a climate control system carried out at the Laboratory of Thermodynamics of the University of Liège revealed that the production of artificial fog in a climatic chamber could be made using the following procedures :

-
By saturation of the room with tiny water droplets introduced by nozzles during a fixed time period, after this, the fog dissipation is reached in a given time period. 

-
By continuous fog production or intermittent introduction of fog in the room.

In this procedure the uniformity of the fog is obtained by a slight pressurization of the room and also with a mechanical mixing of the fog by means of a small fan placed in the room with speed controlled.

Only some nozzles are necessary in order to introduce the water droplets in the room.

-
By using a diffuser placed in the duct of the ventilation system distribution in order to pulse the fog in the chamber.  

Fog introduced by this way is previously prepared outside of the room.

This procedure was performed in the Ulg and FUL fog chambers and it can be concluded that:

The latter is the best configuration achieved so far, in which:

· Fog production is performed in the ventilation duct with 1 nozzle 

· The fog production is continuous 

· The fog diffusion can be provided in the ventilation duct placed at ground or ceiling levels and in both directions: from the bottom to the top or from the top to the bottom

· The mixing provided by a fan with speed controlled helps the fog distribution in the room

· Different levels of visibility are achieved by playing with the ratio between the water flow rate and the air flow rate according to the required fog type (dense fog or light fog)
2.2.8.5. Evaluation of the fog production system
The improved fog production system in place in the CETE/LRPC fog chamber in Clermont-Ferrand fulfils most of the requirements of the end users :
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Figure 69 : New fog production lines in Clermont-Ferrand fog chamber

· achievement of the required meteorological visual range (from 10 to 200m)

· achievement of stable visibility levels (+/- 20%, up to 100m)

· reproduction of realistic fog droplets distributions (advection and radiation fog), both in natural dissipation and in stabilised fog.

The ability of the system to produce controlled, stabilised visibility level is the major innovation of the development set up in the Clermont-Fd fog chamber. Reproducibility of meteorological visual range and droplet distribution has been proved.  These improvements of the fog production system were used efficiently in experiments of INRETS in Work-Package 6.

2.2.8.6. Evaluation of the fog chamber prototype

Finally, the evaluation of the climate control fog chamber prototype in Arlon showed that :

The first results were very satisfactory, especially in low visibility, in terms of duration, stability and homogeneity (really less than +/-10% expected !).
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Figure 70 : View of the FUL fog chamber prototype in Arlon, during experimentation

There are nevertheless a lot of things that should be better controlled, among others  there is a need for more reproducibility for a better understanding of the behaviour of the system

Higher visibilities can be expected but currently there is no means to prove it due to measurements problems  (transmissometers still need to be improved)
Future perspectives for improving visibility control include:

· higher visibilities (>100m)

· advection fog generation 

· better appraisal of fog production into the chamber 
· natural fog dissipation with thermal gradient control

· control of the visibility in closed loop
2.2.8.7. Specifications for a real-scale fog chamber

From all these conclusions, a number of specifications can be formulated about a future real-scale fog chamber to be built somewhere in Europe.

Several ideas were proposed as outputs of this specifications elaboration:

- from the point of view of automotive manufacturers, two solutions are feasible:

1. The vehicle can be driven inside the chamber

In this case, we suggest a chamber shaped like an “ellipse” to simulate a driving condition in a mixed path, with both straight stretches of road and curves, in order to have a not-limited length for the driving. 

If we suppose that the vehicle moves at a maximum speed of 50-60 km/h,  the curves should have a curvature radius of at least 50 m. With these specifications, a reasonable size of the ring (centre of the road) is 200 m length and 100 m width. The straight segments of the ring are then 100m long. Concerning the width of the path, we suggest at least 10 m. Two lanes, each one 3.5 m wide,  are marked on the road, and in the remaining space road signals are placed and can be easily displaced. 

2. The vehicle stays still, but the objects can move towards it 

The idea is to have a system of trolleys which run on a rail, in a controlled way (for example, by means of an electrical engine and a speed-control lever) . The signals and obstacles can be positioned on the trolleys. 

Although these dynamic tests are less realistic, the advantage is the possibility to place light objects on the trolleys and make them move fast, thus simulating high speed driving. For example, the scenario of vehicle crossing could be reproduced by placing on the trolley just the front or the back external part of a vehicle. 

Again, there should be a road, which actually doesn’t need to be ring-shaped. We can think of a 100m long straight segment, which ends with a curve (50m radius). The road is 10 m wide. 
In both cases, fog could be produced into a tunnel-like structure, and panels could be mounted to divide the tunnel in segments. The system should allow to produce fog independently in each segment, in order to limit fog production to the area of interest.

From the point of view of behavioural traffic safety research, three solutions were considered :

1. A bigger Clermont-like chamber

· 50-100m long,10m large, 10 m high

· static observation conditions, no driving inside (or only at low speeds)

· possibility for static testing of full sized classical road signs and small VMS at road-like positions

2. A tunnel-like structure

· 300-400m long,10m large, 10m high

· possibility of driving at speeds currently adopted on highways and motorways

· possibility for dynamic testing of full sized road classical signs and small VMS at road-like positions

3. A ring-like structure

· Stadium size, with a road 400m long, 10m large, 10m high

· possibility of driving at speeds currently adopted on highways and motorways

· possibility for dynamic testing of full sized classical road signs and small VMS at road-like positions

· possibility of prolonged driving under foggy conditions at realistic speeds

Among these possibilities, the tunnel-like structure seems to be the most advantageous option for the study of road signs. 

The owner of an existing facility (CETE Clermont-Ferrand) identifies two complementary approaches:

· A medium scale closed fog chamber, (100 *10*10 m), with uniform isolated structure, in which the physical parameters are controlled at the best. 

· A tunnel structure, opened at ends, or semi-open air structure, 500 m long, set up on a test track, allowing dynamic testing. 

Of course the medium scale test chamber would be built with a controlled climate, and with a modular structure of about 15m long modules offering the possibility to work with reduced dimensions when it is sufficient. 

In the “long opened structure”, of course the control of physical parameters will be less efficient, but the rigorous physical testing of prototypes would have a be done previously in the closed medium scale fog chamber. This long opened structure would be adapted to final testing of behaviour of systems in dynamic conditions, and of ergonomic integration of driving aids in the vehicle, for preserving the efficiency of the driving task, or also to check the integration of innovative safety systems in the infrastructure.

Some appropriate specifications concerning the fog production system and the climate control system were also formulated, which included the respect of the following principles:

· placement of a vapour barrier on the internal side of the chamber walls

· provision of adiabatic chamber walls (no heat flow)

· reduction of air infiltration

· control of temperature

· control of fog production and fog diffusers in the room

It is to be noted that all these requirements are already met today by the FUL fog chamber prototype in Arlon.

2.2.8.8. Proposal for a practical concept
A general concept of a future real scale testing facility was proposed by partners Ustrath, based upon the following criteria:

· the test facility needs to be a fully enclosed space;

· the test facility needs to be capable of altering a variety of environmental parameters;

· there are requirements for intensively serviced spaces, which in order not to be prohibitively expensive need to be small;

· there are requirements for tests which do not need to be intensively serviced and the advantages exist in the development of a large test facility if costs can be kept to an acceptable level.

The design presented in the pages that follow attempts to meet all of these requirements. 


Figure 71 : External and internal views of the envisaged test facility

As can be seen the test facility comprises different types of component: there is a large central space 100m in diameter and 28m high; this could constitute a general testing space. Several environmental “pods” are spaced around the perimeter of the central area. These pods address the following testing domains:

· visibility pod

· solar pod

· acoustic pod

· climate pod

The aim is to adress a more global approach of transport testing, including:

· testing of vehicle climate control equipment (air conditioning);

· testing of air quality control equipment (pollen/dust filters);

· testing of solar control glazing components;

· testing of vehicle aerodynamics (e.g. wind tunnels);

· noise testing;

· testing for foggy conditions.

which require very tight control of environmental conditions

as well as:

· night time/low light level testing;

· poor light quality testing (e.g. low angle sun);

· testing for wet conditions;

· testing of road lighting equipment;

· poor visibility conditions (e.g. with variable fog).

which require less advanced control of environmental conditions.

The suggested testing facility is complemented by a virtual environmental facility, made of the following components:

· An integrated thermodynamic model for initial test chamber design and virtual automotive environmental testing (extreme climates, automotive climate control modelling, anti-sun glazing modelling, etc).

· A computational fluid dynamics model for design of the facility mechanical/natural ventilation, fog nozzle layout design and general automotive applications (virtual wind tunnel, aerodynamics, in-car ventilation, exhaust pollutant dispersal, etc.)

· A lighting simulation tool for design of the test facility lighting system, visual experimental design, component testing (headlamps, street lighting, glazing, light based sensors, etc.)

· An acoustics model for testing of internal and external automotive noise control.

as an extension of the software environment developed in the frame of the FOG project. This virtual tool would be able to generate images as depicted by fig. 72.
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Figure 72 : Image showing a car entering a fog bank

2.2.8.9. Conclusion of WP8
As a conclusion of this thinking and prospective activity, the partners of the FOG project joined together with additional european companies or institutes to submit, as a follow-up of this project, a new proposal to the European Commission, which is called “ETT” (“European Transport Testing”) and which adresses the objective of the foundation of a European network for  Transport Testing in adverse environmental conditions.

The appraisal of adverse environmental  and specifically meteorological conditions in the transport testing activity is in deed required when adressing the following testing objectives: safety, comfort and  efficiency of the transport system. Based upon the output of previous EC projects , this proposal targets the setup of a network of testing facilities in the transportation field in adverse conditions like fog, rain, ice, glare, sunshine,… Therefore, the project first identifies the additional research activity required to solve specific problems upstreamof the testing activity: development of sensors, selection of technologies for the production of specific adverse environmental conditions (rain, snow, sunshine, ice), development of imaging systems and integration within comprehensive virtual testing facilities. The results of those different development activities will be used, after validation, to define specific testing protocols in the specific field of testing in adverse environmental conditions before their implementation into applications in selected facilities, which can be physical or virtual. The final goal and main target of the approach is to organize the testing facilities in a network at the european level as a distributed laboratory offered by scientists and facilities operators to final users in all possible domains of transport: automotive manufacturers, sensors and actuators developers, road equipment manufacturers, road network managers, drivers behaviour analysts, simulation software developers. A number of typical final users are part of this project in order to demonstrate the relevancy of the approach before consolidation of the network in a broader sense.

This proposal was submitted as a response to the call closing in April 2003 in the Sustainable Surface Transport area.
3. List of deliverables

The deliverables produced during the project consist of products, reports and working documents.

3.1. Products developed within the project:

Fog chamber prototype at FUL in Arlon (Figure 73)
Detailed description available in (André, 2003)
Issue date, November 2002
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Figure 73 : Internal view of the fog chamber prototype

Improved fog production device in operation at CETE/LRPC fog chamber in Clermont-Ferrand (Figure 74).
Detailed description available in (Colomb, 2003)

Issue date, December 2002
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Figure 74 : View of the injection lines in the CETE/LRPC fog chamber
Laser-based visibility measurement device developed at CSEM in Neuchâtel (Figure 75)
Detailed description available in (Méalarès, 2003)

Issue date, December 2002


Figure 75 : The LIDAR prototype

Climate control base fog production system developed at University of Liège (Laboratory of Thermodynamics) (Figure 76)
Detailed description available in (Aparecida Silva, 2003)

Issue date, November 2002


Figure 76 : Inside view of the climate control system in the ULg chamber
Short-base transmissometer developed at FUL in Arlon (Figure 77)
Detailed description available in (Aparecida Silva, 2003)

Issue date, November 2002
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Figure 77 : Short-base transmissometer prototype
Virtual testing environment (simulation software) developed at the University of Strathclyde in Glasgow (Figure 78)
Detailed description available in (Kelly, 2003)

Issue date, October 2002
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Figure 78 : Components of the virtual testing environment and example of calculation output
(droplet stability)

3.2. Reports produced during the project:

Reports can be classified in four categories : 

· "Official" or "final" reports of the FOG project :

· Final technical report (this report)

· Final report of workpackage n° 1 "Project preparation in the different domains covered by the proposal" (sent to the EC in October 2000)

· Final report of workpackage n° 2

· Final report of workpackage n° 3

· Final report of workpackage n° 4

· Final report of workpackage n° 5

· Final report of workpackage n° 6

· Final report of workpackage n° 7

· Final report of workpackage n° 8

· "Administrative reports"

· Management report published after 6 months

· Progress report published after 12 months 

· Mid-term report published after 18 months

· Progress report published after 24 months 

· Management report published after 30 months

· Technology Implementation Plan

· Proceedings of the FOG project meetings

· Proceedings of the Clermont-Ferrand meeting (May 2000)

· Proceedings of the Liège meeting (November 2000)

· Proceedings of the Glasgow meeting (May 2001)

· Proceedings of the Arlon meeting (September 2001)

· Proceeedings of the Torino meeting (March 2002)

· Proceedings of the Saint-Paul meeting (November 2002)

· Proceedings of the Paris meeting (January 2003)

· Proceedings of the Neuchatel meeting (February 2003)

- “Dissemination material”

· Dissemination brochure

· CD-ROM including all reports

3.3. Working documents produced during the project

During the FOG project, 88 working documents were produced in relation with the different workpackages.

The list of working documents produced in the Fog project is given by the following table which provides : reference of the document, author, title and related workpackage

	N°
	Ref
	Author
	Title
	WP

	1
	CSEM/000613/01
	K. Bettaieb
	"Visibility measurement in a fog chamber, 1st draft"
	1

	2
	Dutrie/000502/01
	J. Dufour
	"Production of stabilised fog in a fog chamber for devices testing"
	1

	3
	USTRATH/000509/01
	J. Clarke

N. Kelly
	"Review of combined heat and moisture modelling techniques"
	1

	4
	Crf/000509/01
	E. Balocco
	"Workpackage 1 : Contribution of CRF"
	1

	5
	Inrets/00000516/01
	V. Cavallo
	"Traffic safety studies in fog"
	1

	6
	ULg/000517/01
	A. Ternoveanu

J. Lebrun
	"Contribution to WP1 : syntesis on fog"
	1

	7
	CSEM/000613/01
	K. Bettaieb

A. Ternoveanu
	"Visibility measurement in a fog chamber, 2nd draft"
	1

	8
	Cete/000516/01
	M. Colomb
	"Survey of existing fog chambers"
	1

	9
	Dutrie/000620/01
	J. Dufour
	"Mechanistic fog production techniques"
	1

	10
	INRETS/000628/01
	V. Cavallo

J. Doré
	"Traffic safety studies on driving in fog"
	1

	11
	CRF/000703/01
	E. Balocco
	"WP3 : Contribution of CRF to define specifications"
	3

	12
	Csem/000709/01
	K. Bettaieb

A. Ternoveanu

M. Colomb
	"Visibility measurement in a fog chamber"
	1

	13
	FUL/000724/01
	Ph. André
	"First concept of FUL reduced scale fog chamber"
	7

	14
	CETE/000731/01
	M. Colomb
	"WP3 : Contribution of CETE/LRPC for the definition of specifications"
	3

	15
	CETE/000731/02
	P. Laj
	"Visibility, microphysics and chemistry of ground-level clousks. A bibliographic report"
	3

	16
	CETE/000915/01
	JF Gayet

J-M. Pichon

F. Auriol
	"Micropysical characteristics of the fogs produced at the LRPC of Clermont-Ferrand. Results of the first measurement campaign"
	3

	17
	ULg/000929/01
	C. Cuevas

J. Delvaux
	"Characteristics of the climatic chamber for the Fog project"
	5

	18
	Inrets/000929/01
	V. Cavallo
	"WP3 : Contribution of INRETS to definition of specifications"
	3

	19
	ULg/001012/01
	A. Ternoveanu

J. Lebrun

C. Hannay-Silva
	"Thermodynamics of fog natural and artificial formation"
	1

	20
	Dutrie/001027/01
	J. Dufour
	"Technical proposal of a new fog production system at LRPC of Clermont-Ferrand"
	3

	21
	UStrath/001113/01
	N. Kelly
	"Modelling of the LRPC fog test chamber"
	2

	22
	UStrath/001116/01
	N. Kelly
	"Development of the FUL climate chamber model"
	2

	23
	Cete/001120/01
	M. Colomb
	"WP3 : specification and technical proposal"
	3

	24
	CSEM/001124/01
	L. Mealares

R. Vetter
	"Specification and technical proposal for the visibility measuring device"
	4

	25
	CSEM/001204/01
	L. Mealares
	"WP4 : Specification and technical proposal for the visibility measurement device"
	4

	26
	FUL/001218/01
	J.J. Boreux
	"Droplet spectra drive visibility"
	5

	27
	ULg/001222/01
	C. Aparecida Silva

C. Cuevas

J. Delvaux

M. Drianne

J. Hannay

J-M. Ralet
	"Experimental analysis of fog production in the climatic chamber from the LTh-ULg"
	5

	28
	Ful/010108/01
	Ph. André
	"Final design of FUL reduced scale fog chamber"
	7

	29
	FUL/010110/01
	Ph. André
	“Preliminary thermal analysis of the future FUL reduced scale fog chamber”
	7

	30
	CETE/010115/01
	JF Gayet

J-M. Pichon

F. Auriol
	"Micropysical characteristics of the fogs produced at the LRPC of Clermont-Ferrand. Results of the second measurement compaign"
	3

	31
	ULg/010107/01
	C. Aparecida Silva

J. Hannay
	"Experimental analysis of fog production in the climatic chamber from the LTh-ULg"
	5

	33
	CSEM/010312/01
	L. Mealares
	“WP4 progress report”
	4

	34
	UStrath/010314/01
	J. Clarke

N. Kelly
	“Progress report on Work Package 2”
	2

	35
	CRF/010315/01
	E. Balocco
	“Summary of the contribution of CRF to WP1 progress report”
	1

	36
	CETE/010315/01
	M. Colomb
	“WP3 annual report”
	 3

	37
	FUL/010423/01
	Ph. André
	“Work Package 1: summary report”
	1

	38
	ULg/010426/01
	C. Aparecida Silva

J. Hannay
	“WP5 Progress report”
	5

	39
	UStrath/010501/01
	N. Kelly
	“Simulation and appraisal of environmental control strategies for the FUL fog chamber”
	2

	40
	CSEM/010504/01
	R. Vetter
	“Visibility measurement device based on LIDAR techniques. Advance report for period 21.02.01-05.01
	4

	41
	CSEM/010504/02
	L. Mealares
	“Visibility measurement device control panel description"
	4

	42
	FUL/010507/01
	Ph. André
	“WP7 Progress report”
	7

	43
	FUL/010517/01
	JJ Boreux
	“Contribution of FUL to the WP3 progress report”
	3

	44
	FUL/010517/02
	JJ Boreux
	“ Contribution of FUL to the WP 5 progress report”
	5

	45
	FUL/010621/01
	Ph. André
	“Design of the HVAC plant of the fog chamber”
	7

	46
	CSEM/010815/01
	R. Vetter

L.Mealares
	“Visibility measurement device based on LIDAR techniques: mid-term report”
	4

	47
	UStrath/010906/01
	N.Kelly
	“Further thermal and CFD simulation for the FUL test chamber”
	2

	48
	CETE/010915/01
	K. Hirech


	“Evaluation et développement d’un système de production de brouillard innovant par des mesures granulométriques et par l'analyse des données physico-chimiques” (Rapport n° 1)
	3

	49
	CETE/011114/01
	K.Hirech


	“Evaluation et développement d’un système de production de brouillard innovant par des mesures granulométriques et par l’analyse des données physico-chimiques” (Rapport n° 2)
	3

	50
	FUL/011126/01
	P. Lacôte
	“Status of the development of the fog chamber monitoring and control system”
	7

	51
	UStrath/011203/01
	N. Kelly
	“Comparison of materials for the future FUL fog chamber”
	2

	52
	CETE/020115/01
	K. Hirech

P. Morange

M. Colomb

M. Souhar
	“An overview of Clermont-Ferand fog chamber during fog dissipation phase at different visibility levels”
	6

	53
	CETE/020215/01
	M.Colomb

K. Hirech
	“WP3 progress report n°2”
	3

	54
	FUL/020220/01
	JJ Boreux
	“FUL contribution to WP3 in 2001”
	3

	55
	CSEM/020220/01
	L.Mealarès
	“WorkPackage 4: Visibility measuring device development and correlation sensor/human perception”
	4

	56
	INRETS/020225/01
	V.Cavallo

J. Doré

E. Balocco
	“WorkPackage 6: Progress report 2002”
	6


	57
	ULG/020228/01
	C. Aparecida Silva

J. Hannay
	“WorkPackage 5: Annual report 2001-2001”
	5

	58
	UStrath/020302/01
	N. Kelly
	“Progress in the integration of a droplet model into ESP-r”
	2

	59
	FUL/020304/01
	P.Lacôte
	“Optical-based techniques for fog characteristics measurement”
	5

	60
	FUL/020304/02
	P.Lacôte
	“Contribution to Work-Package 5 progress report: Optical-based Techniques for Fog Characteristics Measurement”


	5

	61
	FUL/020305/01
	Ph.André

JJ Boreux

P. Lacôte

L. Collard

J. Geelen

C. Adam
	“Final design of the HVAC system of the FUL reduced scale fog chamber. Design of the fog chamber”
	7

	62
	FUL/020305/02
	Ph. André
	“WorkPackage 7 progress report n° 2”
	7

	63
	CRF/020402/01
	E. Balocco
	“Testing with sensorial system developed for driver assistance application and for automotive safety function”
	6

	64
	CSEM/020409/01
	Ph. Renevey
	“Limitations of the LIDAR system”
	4

	65
	CETE/020412/01
	K. Hirech
	“Analyse des conditions de stabilité du brouillard: effet des conditions climatiques – Limite du système de production”
	3

	66
	CETE/020503/01
	K. Hirech

M. Colomb

M. Souhar
	“Evaluation of the hydraulic and microphysics characteristics of fog production system”
	3

	67
	CETE/020503/02
	K. Hirech

M. Colomb

M. Souhar
	“Development of a process to obtain stable visibility levels”
	3

	68
	CSEM/020920/01
	L. Méalarès
	“Presentation of the graphical user interface of the LIDAR system”
	4

	69
	USTRATH/021023/01
	N. Kelly
	“Refinement of the ESP-r CFD model”“
	2

	70
	USTRATH/021025/01
	N. Kelly
	“Simulation assisted control and its use in a fog chamber”
	2

	71
	FUL/021025/01
	Ph. André 

JJ Boreux

P. Lacôte

L. Collard

J. Geelen

C. Adam
	“Final design of the FUL reduced scale fog chamber and associated HVAC system”
	7

	72
	USTRATH/021031/01
	N. Kelly
	“First ideas for a full scale european environmental facilities for automotive testing (EFAT)”
	8

	73
	COORD/021107/01
	Ph. André

JJ Boreux
	 “Presentation of the ETT exppression of interest”
	-

	74
	CETE/021125/01
	K. Hirech

M. Colomb

Ph. Morange

M. Souhar
	“Caractéristiques microphysiques des brouillards stabilisés produits par le processus de micro-injection”
	3

	75
	CETE/021125/02
	K. Hirech

M. Colomb

Ph. Morange

M. Souhar
	“Microphysical characteristics of stabilised fog produced by micro-injection process »
	3

	76
	COORD/030116/01
	Ph. André
	“Position of the FOG consortium with respect to the ESMICS proposal and FP6 participation”
	8

	77
	CSEM/03012/01
	L. Méalares
	“Final report of Work Package n° 4”
	4

	78
	CETE/030129/01
	M. Souhar

A. Delconte
	“Cahier des charges pour un système d’acquisition et de régulation de la production de brouillard”
	3

	79
	FUL/030218/01
	Ph. André
	“Final report of WP7”
	7

	80
	COORD/030218/02
	Ph. André
	“Synthesis report first draft”
	-

	81
	CETE/030228/01
	M. Colomb
	“Final report of WP3”
	3

	82
	USTRATH/030317/01
	N. Kelly
	“Analysis of developments for the “visual” testing tool
	8

	83
	USTRATH/030321/01
	N. Kelly
	“Final report for Work Package n°2”
	2

	84
	FUL/030325/01
	P. Lacôte
	“New approach of fog homogeneity measurement with short base transmissiometers”
	3

	85
	CRF/030328/01
	E. Balocco
	“Final report of WP8”
	8

	86
	FUL/030331/01
	P. Lacôte
	“FUL participation to WP5”
	5

	87
	ULG/030410/01
	C. Aparecida Silva
	“Final report of WP5”
	5

	88
	INRETS/030424/01
	V. Cavallo
	“Final report of WP6”
	6


Comparison of initially planned activities and work actually accomplished.

A comparison of the intentions proposed in the work progamme and the output of the project shows that all deliverables have been reached at the end of the project:

· the improved mechanistic fog production system developed by CETE/LRPC and DUTRIE
· the laser-based visibility measurement device developed by CSEM

· the climate control system specific for assistance to fog production developed by ULg

· the fog chamber simulation software developed by UStrath

· the reduced scale climate-controlled fog chamber prototype developed by FUL

Running prototypes are available for all these products. Integration of the different products was carried out in FUL fog chamber prototype.
Additional deliverables were even developed and produced during the project:

· a white light-based visibility mesurement device developed by FUL

· a ventilation-based fog production system developed by Ulg

The development of the improved mechanistic fog production system was slightly delayed by technical and operational problems in the CETE/LRPC fog chamber. This is the reason why a 6 months extension was asked for by the WP3 leader. Nevertheless, a substantial amount of work was carried out and results in a very practical approach (abacus) which brings an important improvement to the operation of the Clermont-Ferrand fog chamber. The limitations of this chamber due to the insufficient climate control are still there but, overall, the behaviour of the chamber is improved.

The development of the laser-based Visibility Measurement Device proceeded according to the original schedule. An operational prototype is available at the end of the project although suffering from limitations which are intrinsic to the concept employed in the development. The prototype was nevertheless successfully tested, mainly in the Clermont-Ferrand fog chamber where the limitations have the lowest impact.

The development of the climate control system proceeded through successive testing campaigns carried out in the climate chamber of the Laboratory of Thermodynamics of the University of Liège, which was transformed into a fog chamber for the duration of the project. Beyond the optimization of the climate control strategies to be implemented to promote fog formation in a chamber, the research also allowed to elaborate a totally new concept of fog production which consisted in using the ventilation system installed in the facility to produce fog inside and then to distribute it in the chamber. This process was demonstrated to be more efficient, in terms of stability and duration, than any other mechanism.

The development of the fog chamber simulation software reached the two objectives which were assigned to: the support of the design process of the FUL fog chamber for which the use of a CFD tool was demonstrated as very efficient and the simulation of the fog production process, in particular the fog stability calculation which was shown to correctly represent the real processes. Connection of the climate simulation tool to a visualisation and rendering package (Radiance) clearly brings an important added value to the simulation environment and represents a major step forward in the production of  a virtual testing environment in the field of transport. Here again, the objectives looked for in the work programme have been reached.

Finally, and among others thanks to the various developments listed hereabove, the development of the new testing facility prototype at FUL in Arlon was carried out following the main criteria defined a priori: flexibility, high metrologic quality, improvement of the fog production process. This results in a prototype meeting the needs defined in the work programme and sufficiently open to any future evolution. The facility includes among others a low-cost, but reliable, visibility measurement system which allows the different testing configurations to be compared to each other for an objective evaluation of the performances of the system.

As a result of this flexibility, very open continuation perspectives do exist for the FUL facility, which was further established by the integration of this facility into the “ETT” network proposal with the aim of producing additional mereorological events like snow, rain, excessive sunshine, ice and also to carry out an intensive validation and valorisation activity.

Consideration of the real time project scheduling against the original plan shows that 

· WP1 was completed more or less in due time

· all other WPs due to begin during the first year of the project (2, 3, 4, 5 and 7) effectively started in due time, even with a slight advance on the schedule for WP5 and WP7.

· WP3 and WP6 were extended by 6 months

· All other WPs closed more or less in due time

4. Management and co-ordination aspects
During the project and as scheduled, communication between the partners essentially took place through

· emails and phone calls

· working meetings held in 

· Brussels (kick-off) – March 2000

· Clermont-Ferrand – May 2000

· Liège – November 2000

· Glasgow – May 2001

· Arlon – September 2001 (mid-term meeting)

· Torino – March 2002

· Saint-Paul 3 Châteaux – November  2002

· Paris – January 2003

· Neuchâtel – February 2003

In addition to the regular project meetings which gathered for most of them, all partners, different visits from partners to partners took place in the frame of the different workpackages. Table 4 points out the numerous visits between partners:

	From->to
	FUL
	CETE
	INRETS
	ULg
	UStrath
	CSEM
	CRF
	Dutrie

	FUL
	
	X
	
	X
	
	
	
	

	CETE
	
	
	
	
	
	
	
	X

	INRETS
	
	X
	
	
	
	
	
	

	Ulg
	X
	X
	
	
	
	
	
	

	UStrath
	X
	
	
	
	
	
	
	

	CSEM
	X
	X
	
	
	
	
	
	X

	CRF
	X
	X
	
	
	
	
	
	

	Dutrie
	X
	X
	
	X
	
	X
	
	


Table 4: Visits between partners during the Fog project

As can be seen from this table, visit to the fog chambers in Clermont-Ferrand and in Arlon were done by most of the partners of the project.

The complementarity between the partners was demonstrated by the mutual implications of most of them in the realization of the project.
During the project, dedication and motivation from all partners was positively observed. This was illustrated by a massive attendance to all project meetings as well as by a positive reaction to all prescribed tasks. The best proof might be given by the fact that, together with seven “new” partners, seven out of the eight partners of the FOG project joined again together to prepare and submit the “ETT” proposal as a concrete follow-up of this project.

The name and contact details of those seven partners are as follows :

FUL
avenue de Longwy 185  B-6700 Arlon Belgium - http://www.ful.ac.be/
Philippe ANDRE 

Tel : +32(0)63 230 858 - email : andre@ful.ac.be - Fax :
+32(0)63 230 800

Jean-Jacques BOREUX
Tel : +32(0)63 230 856 - email : boreux@ful.ac.be - Fax : +32(0)63 230 800
CETE/LRPC de Clermont-Ferrand
ZI du Brézet - BP11 rue Bernard Palicy 8-10  F-63014 Clermont-Ferrand France
Michèle COLOMB

Tél : +33 473421129
Fax : 33 473421001
Email : michele.colomb@equipement.gov.fr
INRETS - Laboratoire de Psychologie de la Conduite
avenue du Général Malleret-Joinville 2  F-94114 Arcueil France

Viola CAVALLO

Tél : 33147407364

Fax : 3314575606

Email : dore@inrets.fr
University of Liège - Laboratory of Thermodynamics 
Campus du Sart-Tilman, Bât. B49, Parking P33  B-4000  Liège  Belgium
Cleide APARECIDA SILVA

Tel : +32 (0)4 366 48 19

Fax : +32 (0)4 366 48 12

email : cj.hannay@ulg.ac.be
University of Strathclyde  - Energy Systems Research Unit - Department of Mechanical Engineering

Montrose Street 75, Glasgow UK-G11XJ   United Kingdom
Nick KELLY

Tél : 441415483986


Fax : 441415525105


Email : nick@esru.strath.ac.uk
CSEM
rue Jaquet-Droz 1  CH-2000 Neuchatel   Switzerland
Laurent MEALARES

Tel :  +41327205573

Fax :  +41327205720

Email : lms@csem.ch
Dutrie
zone industrielle du Bois des Lots   F-26130 Saint Paul Trois Châteaux   France
Joseph DUFOUR

Tel :  +475966309

Email : dutrifog@aol.com
6. Results and Conclusions

The main conclusion that can be drawn at the end of the project is that all deliverables announced in the project proposal were achieved:

· fog chamber prototype integrating a number of advanced technologies
· improved fog production process

· simulation software

· visibility measurement devices (laser based)
· climate control system

Deliverables not targetted at the start of the project were reached as well:

· short base transmissometer (white light based)
· new fog production process using a ventilation system

All these products are available as operational prototypes. Exploitation of these results for research purposes or for commercial applications is foreseen as developed in the Technology Implementation Plan.
The feedback of the final users (INRETS and CSEM) demonstrates the relevancy of the deliverables and points out their limitations as well. The major research tracks still needed to overcome these limitations were clearly identified.

Based upon among others these limitations, a proposal for continuation of the project has been introduced (ETT, European Transport Testing), gathering a larger number of final users and addressing a more ambitious challenge: integrating a number of facilities existing in Europe and targeting other testing conditions and objectives. This option was identified, after a lot of discussions and contacts, as the most relevant track for implementation of the original idea of using the small-scale prototype developed on the FUL campus as a preliminary step before the construction of a “real-scale” facility, accessible to all interested European partners.
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donnees Totales

		sujets		N° essai		distances		positive/négatif		H / V		Estimation sujet		ORDRE		sexe

		1		1		4.5		BLANC		H		5.442		1		H

		1		2		4.5		NOIR		D		5.442		1		H

		1		3		9		BLANC		G		7.188		1		H

		1		4		9		NOIR		B		5.442		1		H

		1		5		18		BLANC		H		10.327		1		H

		1		6		18		NOIR		D		10.633		1		H

		1		7		4.5		NOIR		B		5.677		1		H

		1		8		4.5		BLANC		G		5.442		1		H

		1		9		9		BLANC		B		6.348		1		H

		1		10		9		NOIR		G		6.958		1		H

		1		11		18		BLANC		D		10.666		1		H

		1		12		18		NOIR		H		12.936		1		H

		2		1		4.5		BLANC		H		5.484		1		H

		2		2		4.5		NOIR		D		5.484		1		H

		2		3		9		BLANC		G				1		H

		2		4		9		NOIR		B				1		H

		2		5		18		BLANC		H		10.405		1		H

		2		6		18		NOIR		D		10.275		1		H

		2		7		4.5		NOIR		B		6.03		1		H

		2		8		4.5		BLANC		G		5.484		1		H

		2		9		9		BLANC		B		6.599		1		H

		2		10		9		NOIR		G		7.154		1		H

		2		11		18		BLANC		D		10.815		1		H

		2		12		18		NOIR		H		14.957		1		H

		3		1		4.5		NOIR		G		5.545		2		F

		3		2		4.5		BLANC		H		5.399		2		F

		3		3		9		NOIR		B		7.29		2		F

		3		4		9		BLANC		D		7.064		2		F

		3		5		18		NOIR		D		15.045		2		F

		3		6		18		BLANC		H		11.843		2		F

		3		7		4.5		BLANC		H		5.585		2		F

		3		8		4.5		NOIR		D		5.965		2		F

		3		9		9		NOIR		G		8.401		2		F

		3		10		9		BLANC		B		8.315		2		F

		3		11		18		NOIR		D		11.673		2		F

		3		12		18		BLANC		H		13.592		2		F

		4		1		4.5		NOIR		G		5.545		2		H

		4		2		4.5		BLANC		H		5.399		2		H

		4		3		9		NOIR		B		6.607		2		H

		4		4		9		BLANC		D		7.896		2		H

		4		5		18		NOIR		D		16.089		2		H

		4		6		18		BLANC		H		11.365		2		H

		4		7		4.5		BLANC		H		5.545		2		H

		4		8		4.5		NOIR		D		5.995		2		H

		4		9		9		NOIR		G		8.352		2		H

		4		10		9		BLANC		B		8.072		2		H

		4		11		18		NOIR		D		11.555		2		H

		4		12		18		BLANC		H		13.099		2		H

		5		1		4.5		BLANC		H		5.418		1		F

		5		2		4.5		NOIR		D		NON		1		F

		5		3		9		BLANC		G		6.14		1		F

		5		4		9		NOIR		B		NON		1		F

		5		5		18		BLANC		H		10.555		1		F

		5		6		18		NOIR		D		10.818		1		F

		5		7		4.5		NOIR		B		NON		1		F

		5		8		4.5		BLANC		G		5.504		1		F

		5		9		9		BLANC		B		6.671		1		F

		5		10		9		NOIR		G		7.469		1		F

		5		11		18		BLANC		D		10.041		1		F

		5		12		18		NOIR		H		11.54		1		F

		6		1		4.5		BLANC		H		5.418		1		F

		6		2		4.5		NOIR		D		5.504		1		F

		6		3		9		BLANC		G		6.055		1		F

		6		4		9		NOIR		B		6.274		1		F

		6		5		18		BLANC		H				1		F

		6		6		18		NOIR		D		10.266		1		F

		6		7		4.5		NOIR		B		5.545		1		F

		6		8		4.5		BLANC		G		5.504		1		F

		6		9		9		BLANC		B		6.35		1		F

		6		10		9		NOIR		G		6.816		1		F

		6		11		18		BLANC		D		10.013		1		F

		6		12		18		NOIR		H		10.022		1		F

		7		1		4.5		NOIR		G		6.796		2		H

		7		2		4.5		BLANC		H		9.733		2		H

		7		3		9		NOIR		B		9.588		2		H

		7		4		9		BLANC		D		9.319		2		H

		7		5		18		NOIR		D		23.955		2		H

		7		6		18		BLANC		H		19.131		2		H

		7		7		4.5		BLANC		H		8.303		2		H

		7		8		4.5		NOIR		D		9.617		2		H

		7		9		9		NOIR		G		12.53		2		H

		7		10		9		BLANC		B		10.984		2		H

		7		11		18		NOIR		D		21.688		2		H

		7		12		18		BLANC		H		19.806		2		H

		8		1		4.5		NOIR		G		9.196		2		F

		8		2		4.5		BLANC		H		7.324		2		F

		8		3		9		NOIR		B		12.156		2		F

		8		4		9		BLANC		D		8.908		2		F

		8		5		18		NOIR		D		23.756		2		F

		8		6		18		BLANC		H		17.041		2		F

		8		7		4.5		BLANC		H		7.307		2		F

		8		8		4.5		NOIR		D		8.45		2		F

		8		9		9		NOIR		G		11.301		2		F

		8		10		9		BLANC		B		11.107		2		F

		8		11		18		NOIR		D		22.251		2		F

		8		12		18		BLANC		H		16.3		2		F

		9		1		4.5		BLANC		H		5.585		1		F

		9		2		4.5		NOIR		D		5.734		1		F

		9		3		9		BLANC		G		7.547		1		F

		9		4		9		NOIR		B		7.307		1		F

		9		5		18		BLANC		H		10.46		1		F

		9		6		18		NOIR		D		9.598		1		F

		9		7		4.5		NOIR		B		5.698		1		F

		9		8		4.5		BLANC		G		5.462		1		F

		9		9		9		BLANC		B		6.584		1		F

		9		10		9		NOIR		G		7.153		1		F

		9		11		18		BLANC		D		9.43		1		F

		9		12		18		NOIR		H		13.092		1		F

		10		1		4.5		BLANC		H		5.837		1		F

		10		2		4.5		NOIR		D		6.584		1		F

		10		3		9		BLANC		G		7.652		1		F

		10		4		9		NOIR		B		7.84		1		F

		10		5		18		BLANC		H		10.46		1		F

		10		6		18		NOIR		D		10.257		1		F

		10		7		4.5		NOIR		B		5.769		1		F

		10		8		4.5		BLANC		G		5.462		1		F

		10		9		9		BLANC		B		6.776		1		F

		10		10		9		NOIR		G		7.171		1		F

		10		11		18		BLANC		D		9.34		1		F

		10		12		18		NOIR		H		13.113		1		F

		11		1		4.5		NOIR		G		5.545		2		H

		11		2		4.5		BLANC		H		5.545		2		H

		11		3		9		NOIR		B		7.082		2		H

		11		4		9		BLANC		D		6.195		2		H

		11		5		18		NOIR		D		10.284		2		H

		11		6		18		BLANC		H		10.801		2		H

		11		7		4.5		BLANC		H		5.545		2		H

		11		8		4.5		NOIR		D		5.462		2		H

		11		9		9		NOIR		G		6.836		2		H

		11		10		9		BLANC		B		6.972		2		H

		11		11		18		NOIR		D		11.484		2		H

		11		12		18		BLANC		H		11.492		2		H

		12		1		4.5		NOIR		G		NON		2		F

		12		2		4.5		BLANC		H		5.662		2		F

		12		3		9		NOIR		B		NON		2		F

		12		4		9		BLANC		D		6.693		2		F

		12		5		18		NOIR		D		NON		2		F

		12		6		18		BLANC		H		10.717		2		F

		12		7		4.5		BLANC		H		5.545		2		F

		12		8		4.5		NOIR		D		NON		2		F

		12		9		9		NOIR		G		NON		2		F

		12		10		9		BLANC		B		NON		2		F

		12		11		18		NOIR		D		NON		2		F

		12		12		18		BLANC		H		11.325		2		F

		13		1		4.5		BLANC		H		5.624		1		F

		13		2		4.5		NOIR		D		5.662		1		F

		13		3		9		BLANC		G		6.796		1		F

		13		4		9		NOIR		B		NON		1		F

		13		5		18		BLANC		H		12.991		1		F

		13		6		18		NOIR		D		13.228		1		F

		13		7		4.5		NOIR		B		5.624		1		F

		13		8		4.5		BLANC		G		5.624		1		F

		13		9		9		BLANC		B		7.064		1		F

		13		10		9		NOIR		G		8.315		1		F

		13		11		18		BLANC		D		11.634		1		F

		13		12		18		NOIR		H		13.164		1		F

		14		1		4.5		BLANC		H		5.585		1		F

		14		2		4.5		NOIR		D		5.698		1		F

		14		3		9		BLANC		G		6.876		1		F

		14		4		9		NOIR		B		7.667		1		F

		14		5		18		BLANC		H		11.889		1		F

		14		6		18		NOIR		D		13.228		1		F

		14		7		4.5		NOIR		B		5.804		1		F

		14		8		4.5		BLANC		G		5.624		1		F

		14		9		9		BLANC		B		7.153		1		F

		14		10		9		NOIR		G		7.896		1		F

		14		11		18		BLANC		D		11.421		1		F

		14		12		18		NOIR		H		NON		1		F

		15		1		4.5		NOIR		G		5.504		2		F

		15		2		4.5		BLANC		H		5.545		2		F

		15		3		9		NOIR		B		6.399		2		F

		15		4		9		BLANC		D		6.856		2		F

		15		5		18		NOIR		D		13.121		2		F

		15		6		18		BLANC		H		12.164		2		F

		15		7		4.5		BLANC		H		5.662		2		F

		15		8		4.5		NOIR		D		5.504		2		F

		15		9		9		NOIR		G		7.84		2		F

		15		10		9		BLANC		B		7.682		2		F

		15		11		18		NOIR		D		13.443		2		F

		15		12		18		BLANC		H		12.156		2		F

		16		1		4.5		NOIR		G		5.545		2		F

		16		2		4.5		BLANC		H		5.545		2		F

		16		3		9		NOIR		B		6.562		2		F

		16		4		9		BLANC		D		6.856		2		F

		16		5		18		NOIR		D		12.969		2		F

		16		6		18		BLANC		H		12.426		2		F

		16		7		4.5		BLANC		H		5.545		2		F

		16		8		4.5		NOIR		D		5.504		2		F

		16		9		9		NOIR		G		7.992		2		F

		16		10		9		BLANC		B		7.592		2		F

		16		11		18		NOIR		D		13.041		2		F

		16		12		18		BLANC		H		12.156		2		F

		17		1		4.5		BLANC		H		5.462		1

		17		2		4.5		NOIR		D		5.545		1

		17		3		9		BLANC		G		6.816		1

		17		4		9		NOIR		B		7.84		1

		17		5		18		BLANC		H		12.231		1

		17		6		18		NOIR		D		12.291		1

		17		7		4.5		NOIR		B		5.734		1

		17		8		4.5		BLANC		G		5.585		1

		17		9		9		BLANC		B		6.876		1

		17		10		9		NOIR		G		7.868		1

		17		11		18		BLANC		D		11.61		1

		17		12		18		NOIR		H		12.618		1

		18		1		4.5		BLANC		H		5.504		1

		18		2		4.5		NOIR		D		5.662		1

		18		3		9		BLANC		G		6.99		1

		18		4		9		NOIR		B		12.239		1

		18		5		18		BLANC		H		13.128		1

		18		6		18		NOIR		D		13.336		1

		18		7		4.5		NOIR		B		5.87		1

		18		8		4.5		BLANC		G		5.545		1

		18		9		9		BLANC		B		6.876		1

		18		10		9		NOIR		G		non		1

		18		11		18		BLANC		D		11.54		1

		18		12		18		NOIR		H		non		1

		19		1		4.5		NOIR		G		NON		2

		19		2		4.5		BLANC		H		6.399		2

		19		3		9		NOIR		B		NON		2

		19		4		9		BLANC		D		8.24		2

		19		5		18		NOIR		D		NON		2

		19		6		18		BLANC		H		14.515		2

		19		7		4.5		BLANC		H		6.083		2

		19		8		4.5		NOIR		D		NON		2

		19		9		9		NOIR		G		NON		2

		19		10		9		BLANC		B		8.662		2

		19		11		18		NOIR		D		NON		2

		19		12		18		BLANC		H		13.293		2

		20		1		4.5		NOIR		G		7.009		2

		20		2		4.5		BLANC		H		6.494		2

		20		3		9		NOIR		B		8.974		2

		20		4		9		BLANC		D		8.24		2

		20		5		18		NOIR		D		15.127		2

		20		6		18		BLANC		H		13.571		2

		20		7		4.5		BLANC		H		5.837		2

		20		8		4.5		NOIR		D		NON		2

		20		9		9		NOIR		G		8.58		2

		20		10		9		BLANC		B		8.627		2

		20		11		18		NOIR		D		NON		2

		20		12		18		BLANC		H		12.991		2

		21		1		4.5		BLANC		H		5.462		1

		21		2		4.5		NOIR		D		5.418		1

		21		3		9		BLANC		G		6.607		1

		21		4		9		NOIR		B		6.584		1

		21		5		18		BLANC		H		9.771		1

		21		6		18		NOIR		D		10.572		1

		21		7		4.5		NOIR		B		5.418		1

		21		8		4.5		BLANC		G		5.418		1

		21		9		9		BLANC		B		NON		1

		21		10		9		NOIR		G		6.693		1

		21		11		18		BLANC		D		11.099		1

		21		12		18		NOIR		H		10.725		1

		22		1		4.5		BLANC		H		5.418		1

		22		2		4.5		NOIR		D		non		1

		22		3		9		BLANC		G		non		1

		22		4		9		NOIR		B		non		1

		22		5		18		BLANC		H		9.79		1

		22		6		18		NOIR		D		10.793		1

		22		7		4.5		NOIR		B		5.462		1

		22		8		4.5		BLANC		G		5.418		1

		22		9		9		BLANC		B		non		1

		22		10		9		NOIR		G		non		1

		22		11		18		BLANC		D		11.221		1

		22		12		18		NOIR		H		10.632		1

		23		1		4.5		NOIR		G		5.418		2

		23		2		4.5		BLANC		H		5.462		2

		23		3		9		NOIR		B		10.275		2

		23		4		9		BLANC		D		7.356		2

		23		5		18		NOIR		D		12.633		2

		23		6		18		BLANC		H		11.712		2

		23		7		4.5		BLANC		H		5.462		2

		23		8		4.5		NOIR		D		5.418		2

		23		9		9		NOIR		G				2

		23		10		9		BLANC		B				2

		23		11		18		NOIR		D				2

		23		12		18		BLANC		H				2

		24		1		4.5		NOIR		G		6.325		2

		24		2		4.5		BLANC		H		5.462		2

		24		3		9		NOIR		B		11.017		2

		24		4		9		BLANC		D		8.73		2

		24		5		18		NOIR		D		18.806		2

		24		6		18		BLANC		H		13.804		2

		24		7		4.5		BLANC		H		5.462		2

		24		8		4.5		NOIR		D		5.418		2

		24		9		9		NOIR		G		8.908		2

		24		10		9		BLANC		B		9.248		2

		24		11		18		NOIR		D		14.591		2

		24		12		18		BLANC		H		13.663		2

		25		1		4.5		BLANC		H		5.418		1

		25		2		4.5		NOIR		D		5.462		1

		25		3		9		BLANC		G		6.671		1

		25		4		9		NOIR		B		NON		1

		25		5		18		BLANC		H		9.47		1

		25		6		18		NOIR		D		10.15		1

		25		7		4.5		NOIR		B		5.545		1

		25		8		4.5		BLANC		G		5.418		1

		25		9		9		BLANC		B		6.325		1

		25		10		9		NOIR		G		7.118		1

		25		11		18		BLANC		D		11.124		1

		25		12		18		NOIR		H		10.346		1

		26		1		4.5		BLANC		H		5.418		1

		26		2		4.5		NOIR		D		5.418		1

		26		3		9		BLANC		G		6.423		1

		26		4		9		NOIR		B		6.517		1

		26		5		18		BLANC		H		9.46		1

		26		6		18		NOIR		D		9.874		1

		26		7		4.5		NOIR		B		5.462		1

		26		8		4.5		BLANC		G		5.418		1

		26		9		9		BLANC		B		6.375		1

		26		10		9		NOIR		G		6.776		1

		26		11		18		BLANC		D		9.319		1

		26		12		18		NOIR		H		10.213		1

		27		1		4.5		NOIR		G		6.055		2

		27		2		4.5		BLANC		H		5.698		2

		27				9		NOIR		B				2

		27		4		9		BLANC		D		9.133		2

		27		5		18		NOIR		D		17.095		2

		27		6		18		BLANC		H		14.147		2

		27		7		4.5		BLANC		H		5.87		2

		27		8		4.5		NOIR		D		5.327		2

		27		9		9		NOIR		G		9.884		2

		27		10		9		BLANC		B		8.615		2

		27		11		18		NOIR		D		12.925		2

		27		12		18		BLANC		H		12.351		2

		28		1		4.5		NOIR		G		5.934		2

		28		2		4.5		BLANC		H		5.804		2

		28		3		9		NOIR		B		8.462		2

		28		4		9		BLANC		D		8.974		2

		28		5		18		NOIR		D		16.728		2

		28		6		18		BLANC		H		17.483		2

		28		7		4.5		BLANC		H		6.325		2

		28		8		4.5		NOIR		D		5.87		2

		28		9		9		NOIR		G		9.902		2

		28		10		9		BLANC		B		8.875		2

		28		11		18		NOIR		D		12.246		2

		28		12		18		BLANC		H		12.889		2

		29		1		4.5		BLANC		H		5.462		1

		29		2		4.5		NOIR		D		5.504		1

		29		3		9		BLANC		G		6.423		1

		29		4		9		NOIR		B		6.494		1

		29		5		18		BLANC		H		9.967		1

		29		6		18		NOIR		D		11.524		1

		29		7		4.5		NOIR		B		5.462		1

		29		8		4.5		BLANC		G		5.418		1

		29		9		9		BLANC		B		6.447		1

		29		10		9		NOIR		G		6.671		1

		29		11		18		BLANC		D		9.675		1

		29		12		18		NOIR		H		12.201		1

		30		1		4.5		BLANC		H		5.504		1

		30		2		4.5		NOIR		D		5.462		1

		30		3		9		BLANC		G		6.517		1

		30		4		9		NOIR		B		6.494		1

		30		5		18		BLANC		H		non		1

		30		6		18		NOIR		D		11.484		1

		30		7		4.5		NOIR		B		5.545		1

		30		8		4.5		BLANC		G		5.418		1

		30		9		9		BLANC		B		6.517		1

		30		10		9		NOIR		G		6.693		1

		30		11		18		BLANC		D		non		1

		30		12		18		NOIR		H		12.088		1

		31		1		4.5		NOIR		G		5.698		2

		31		2		4.5		BLANC		H		5.545		2

		31		3		9		NOIR		B		11.477		2

		31		4		9		BLANC		D		7.840		2

		31		5		18		NOIR		D		13.386		2

		31		6		18		BLANC		H		12.336		2

		31		7		4.5		BLANC		H		5.624		2

		31		8		4.5		NOIR		D		5.585		2

		31		9		9		NOIR		G		7.652		2

		31		10		9		BLANC		B		9.102		2

		31		11		18		NOIR		D		12.261		2

		31		12		18		BLANC		H		11.325		2

		32		1		4.5		NOIR		G		5.545		2

		32		2		4.5		BLANC		H		5.418		2

		32		3		9		NOIR		B		12.148		2

		32		4		9		BLANC		D		7.469		2

		32		5		18		NOIR		D		11.913		2

		32		6		18		BLANC		H		12.544		2

		32		7		4.5		BLANC		H		5.462		2

		32		8		4.5		NOIR		D		5.545		2

		32		9		9		NOIR		G		7.009		2

		32		10		9		BLANC		B		7.577		2

		32		11		18		NOIR		D		12.035		2

		32		12		18		BLANC		H		11.058		2

		33		1		4.5		BLANC		H		5.462

		33		2		4.5		NOIR		D		5.624

		33		3		9		BLANC		G		7.118

		33		4		9		NOIR		B		NON

		33		5		18		BLANC		H		NON

		33		6		18		NOIR		D		NON

		33		7		4.5		NOIR		B		5.902

		33		8		4.5		BLANC		G		5.585

		33		9		9		BLANC		B		7.453

		33		10		9		NOIR		G		8.831

		33		11		18		BLANC		D		11.943

		33		12		18		NOIR		H		13.733





MoyenneB1

		sujets		N° essai		distances		positive/négatif		H / V		Estimation sujet		ORDRE

		1		1		4.5		BLANC		H		5.442		1

		1		8		4.5		BLANC		G		5.442		1

		2		1		4.5		BLANC		H		5.484		1

		2		8		4.5		BLANC		G		5.484		1

		3		2		4.5		BLANC		H		5.399		2

		3		7		4.5		BLANC		H		5.585		2

		4		2		4.5		BLANC		H		5.399		2

		4		7		4.5		BLANC		H		5.545		2

		5		1		4.5		BLANC		H		5.418		1

		5		8		4.5		BLANC		G		5.504		1

		6		1		4.5		BLANC		H		5.418		1

		6		8		4.5		BLANC		G		5.504		1

		7		2		4.5		BLANC		H		9.733		2

		7		7		4.5		BLANC		H		8.303		2

		8		2		4.5		BLANC		H		7.324		2

		8		7		4.5		BLANC		H		7.307		2

		9		1		4.5		BLANC		H		5.585		1

		9		8		4.5		BLANC		G		5.462		1

		10		1		4.5		BLANC		H		5.837		1

		10		8		4.5		BLANC		G		5.462		1

		11		2		4.5		BLANC		H		5.545		2

		11		7		4.5		BLANC		H		5.545		2

		12		2		4.5		BLANC		H		5.662		2

		12		7		4.5		BLANC		H		5.545		2

		13		1		4.5		BLANC		H		5.624		1

		13		8		4.5		BLANC		G		5.624		1

		14		1		4.5		BLANC		H		5.585		1

		14		8		4.5		BLANC		G		5.624		1

		15		2		4.5		BLANC		H		5.545		2

		15		7		4.5		BLANC		H		5.662		2

		16		2		4.5		BLANC		H		5.545		2

		16		7		4.5		BLANC		H		5.545		2		5.86525

		1		2		4.5		NOIR		D		5.442		1

		1		7		4.5		NOIR		B		5.677		1

		2		2		4.5		NOIR		D		5.484		1

		2		7		4.5		NOIR		B		6.03		1

		3		1		4.5		NOIR		G		5.545		2

		3		8		4.5		NOIR		D		5.965		2

		4		1		4.5		NOIR		G		5.545		2

		4		8		4.5		NOIR		D		5.995		2

		5		2		4.5		NOIR		D				1

		5		7		4.5		NOIR		B				1

		6		2		4.5		NOIR		D		5.504		1

		6		7		4.5		NOIR		B		5.545		1

		7		1		4.5		NOIR		G		6.796		2

		7		8		4.5		NOIR		D		9.617		2

		8		1		4.5		NOIR		G		9.196		2

		8		8		4.5		NOIR		D		8.45		2

		9		2		4.5		NOIR		D		5.734		1

		9		7		4.5		NOIR		B		5.698		1

		10		2		4.5		NOIR		D		6.584		1

		10		7		4.5		NOIR		B		5.769		1

		11		1		4.5		NOIR		G		5.545		2

		11		8		4.5		NOIR		D		5.462		2

		12		1		4.5		NOIR		G				2

		12		8		4.5		NOIR		D				2

		13		2		4.5		NOIR		D		5.662		1

		13		7		4.5		NOIR		B		5.624		1

		14		2		4.5		NOIR		D		5.698		1

		14		7		4.5		NOIR		B		5.804		1

		15		1		4.5		NOIR		G		5.504		2

		15		8		4.5		NOIR		D		5.504		2

		16		1		4.5		NOIR		G		5.545		2

		16		8		4.5		NOIR		D		5.504		2		6.0867142857

		1		3		9		BLANC		G		7.188		1

		1		9		9		BLANC		B		6.348		1

		2		3		9		BLANC		G				1

		2		9		9		BLANC		B		6.599		1

		3		4		9		BLANC		D		7.064		2

		3		10		9		BLANC		B		8.315		2

		4		4		9		BLANC		D		7.896		2

		4		10		9		BLANC		B		8.072		2

		5		3		9		BLANC		G		6.14		1

		5		9		9		BLANC		B		6.671		1

		6		3		9		BLANC		G		6.055		1

		6		9		9		BLANC		B		6.35		1

		7		4		9		BLANC		D		9.319		2

		7		10		9		BLANC		B		10.984		2

		8		4		9		BLANC		D		8.908		2

		8		10		9		BLANC		B		11.107		2

		9		3		9		BLANC		G		7.547		1

		9		9		9		BLANC		B		6.584		1

		10		3		9		BLANC		G		7.652		1

		10		9		9		BLANC		B		6.776		1

		11		4		9		BLANC		D		6.195		2

		11		10		9		BLANC		B		6.972		2

		12		4		9		BLANC		D		6.693		2

		12		10		9		BLANC		B				2

		13		3		9		BLANC		G		6.796		1

		13		9		9		BLANC		B		7.064		1

		14		3		9		BLANC		G		6.876		1

		14		9		9		BLANC		B		7.153		1

		15		4		9		BLANC		D		6.856		2

		15		10		9		BLANC		B		7.682		2

		16		4		9		BLANC		D		6.856		2

		16		10		9		BLANC		B		7.592		2		7.4103333333

		1		4		9		NOIR		B		5.442		1

		1		10		9		NOIR		G		6.958		1

		2		4		9		NOIR		B				1

		2		10		9		NOIR		G		7.154		1

		3		3		9		NOIR		B		7.29		2

		3		9		9		NOIR		G		8.401		2

		4		3		9		NOIR		B		6.607		2

		4		9		9		NOIR		G		8.352		2

		5		4		9		NOIR		B				1

		5		10		9		NOIR		G		7.469		1

		6		4		9		NOIR		B		6.274		1

		6		10		9		NOIR		G		6.816		1

		7		3		9		NOIR		B		9.588		2

		7		9		9		NOIR		G		12.53		2

		8		3		9		NOIR		B		12.156		2

		8		9		9		NOIR		G		11.301		2

		9		4		9		NOIR		B		7.307		1

		9		10		9		NOIR		G		7.153		1

		10		4		9		NOIR		B		7.84		1

		10		10		9		NOIR		G		7.171		1

		11		3		9		NOIR		B		7.082		2

		11		9		9		NOIR		G		6.836		2

		12		3		9		NOIR		B				2

		12		9		9		NOIR		G				2

		13		4		9		NOIR		B				1

		13		10		9		NOIR		G		8.315		1

		14		4		9		NOIR		B		7.667		1

		14		10		9		NOIR		G		7.896		1

		15		3		9		NOIR		B		6.399		2

		15		9		9		NOIR		G		7.84		2

		16		3		9		NOIR		B		6.562		2

		16		9		9		NOIR		G		7.992		2		7.8665925926

		1		5		18		BLANC		H		10.327		1

		1		11		18		BLANC		D		10.666		1

		2		5		18		BLANC		H		10.405		1

		2		11		18		BLANC		D		10.815		1

		3		6		18		BLANC		H		11.843		2

		3		12		18		BLANC		H		13.592		2

		4		6		18		BLANC		H		11.365		2

		4		12		18		BLANC		H		13.099		2

		5		5		18		BLANC		H		10.555		1

		5		11		18		BLANC		D		10.041		1

		6		5		18		BLANC		H				1

		6		11		18		BLANC		D		10.013		1

		7		6		18		BLANC		H		19.131		2

		7		12		18		BLANC		H		19.806		2

		8		6		18		BLANC		H		17.041		2

		8		12		18		BLANC		H		16.3		2

		9		5		18		BLANC		H		10.46		1

		9		11		18		BLANC		D		9.43		1

		10		5		18		BLANC		H		10.46		1

		10		11		18		BLANC		D		9.34		1

		11		6		18		BLANC		H		10.801		2

		11		12		18		BLANC		H		11.492		2

		12		6		18		BLANC		H		10.717		2

		12		12		18		BLANC		H		11.325		2

		13		5		18		BLANC		H		12.991		1

		13		11		18		BLANC		D		11.634		1

		14		5		18		BLANC		H		11.889		1

		14		11		18		BLANC		D		11.421		1

		15		6		18		BLANC		H		12.164		2

		15		12		18		BLANC		H		12.156		2

		16		6		18		BLANC		H		12.426		2

		16		12		18		BLANC		H		12.156		2		12.1245483871

		1		6		18		NOIR		D		10.633		1

		1		12		18		NOIR		H		12.936		1

		2		6		18		NOIR		D		10.275		1

		2		12		18		NOIR		H		14.957		1

		3		5		18		NOIR		D		15.045		2

		3		11		18		NOIR		D		11.673		2

		4		5		18		NOIR		D		16.089		2

		4		11		18		NOIR		D		11.555		2

		5		6		18		NOIR		D		10.818		1

		5		12		18		NOIR		H		11.54		1

		6		6		18		NOIR		D		10.266		1

		6		12		18		NOIR		H		10.022		1

		7		5		18		NOIR		D		23.955		2

		7		11		18		NOIR		D		21.688		2

		8		5		18		NOIR		D		23.756		2

		8		11		18		NOIR		D		22.251		2

		9		6		18		NOIR		D		9.598		1

		9		12		18		NOIR		H		13.092		1

		10		6		18		NOIR		D		10.257		1

		10		12		18		NOIR		H		13.113		1

		11		5		18		NOIR		D		10.284		2

		11		11		18		NOIR		D		11.484		2

		12		5		18		NOIR		D				2

		12		11		18		NOIR		D				2

		13		6		18		NOIR		D		13.228		1

		13		12		18		NOIR		H		13.164		1

		14		6		18		NOIR		D		13.228		1

		14		12		18		NOIR		H				1

		15		5		18		NOIR		D		13.121		2

		15		11		18		NOIR		D		13.443		2

		16		5		18		NOIR		D		12.969		2

		16		11		18		NOIR		D		13.041		2		13.7062413793
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TRi horizontalitéB1

		1		7		4.5		NOIR		B		5.677		1		H

		2		7		4.5		NOIR		B		6.03		1		H

		5		7		4.5		NOIR		B				1		F

		6		7		4.5		NOIR		B		5.545		1		F

		9		7		4.5		NOIR		B		5.698		1		F

		10		7		4.5		NOIR		B		5.769		1		F

		13		7		4.5		NOIR		B		5.624		1		F

		14		7		4.5		NOIR		B		5.804		1		F

		1		4		9		NOIR		B		5.442		1		H

		1		9		9		BLANC		B		6.348		1		H

		12		10		9		BLANC		B				2		F

		2		9		9		BLANC		B		6.599		1		H

		3		3		9		NOIR		B		7.29		2		F

		3		10		9		BLANC		B		8.315		2		F

		4		3		9		NOIR		B		6.607		2		H

		4		10		9		BLANC		B		8.072		2		H

		5		9		9		BLANC		B		6.671		1		F

		6		4		9		NOIR		B		6.274		1		F

		6		9		9		BLANC		B		6.35		1		F

		7		3		9		NOIR		B		9.588		2		H

		7		10		9		BLANC		B		10.984		2		H

		8		3		9		NOIR		B		12.156		2		F

		8		10		9		BLANC		B		11.107		2		F

		9		4		9		NOIR		B		7.307		1		F

		9		9		9		BLANC		B		6.584		1		F

		10		4		9		NOIR		B		7.84		1		F

		10		9		9		BLANC		B		6.776		1		F

		11		3		9		NOIR		B		7.082		2

		11		10		9		BLANC		B		6.972		2

		2		4		9		NOIR		B				1		H

		5		4		9		NOIR		B				1		F

		12		3		9		NOIR		B				2		F

		13		4		9		NOIR		B				1		F

		13		9		9		BLANC		B		7.064		1		F

		14		4		9		NOIR		B		7.667		1		F

		14		9		9		BLANC		B		7.153		1		F

		15		3		9		NOIR		B		6.399		2		F

		15		10		9		BLANC		B		7.682		2		F

		16		3		9		NOIR		B		6.562		2		F

		16		10		9		BLANC		B		7.592		2		F

		1		2		4.5		NOIR		D		5.442		1		H

		2		2		4.5		NOIR		D		5.484		1		H

		3		8		4.5		NOIR		D		5.965		2		F

		4		8		4.5		NOIR		D		5.995		2		H

		5		2		4.5		NOIR		D				1		F

		6		2		4.5		NOIR		D		5.504		1		F

		7		8		4.5		NOIR		D		9.617		2		H

		8		8		4.5		NOIR		D		8.45		2		F

		9		2		4.5		NOIR		D		5.734		1		F

		10		2		4.5		NOIR		D		6.584		1		F

		11		8		4.5		NOIR		D		5.462		2

		12		8		4.5		NOIR		D				2		F

		13		2		4.5		NOIR		D		5.662		1		F

		14		2		4.5		NOIR		D		5.698		1		F

		15		8		4.5		NOIR		D		5.504		2		F

		16		8		4.5		NOIR		D		5.504		2		F

		3		4		9		BLANC		D		7.064		2		F

		4		4		9		BLANC		D		7.896		2		H

		7		4		9		BLANC		D		9.319		2		H

		8		4		9		BLANC		D		8.908		2		F

		11		4		9		BLANC		D		6.195		2

		12		4		9		BLANC		D		6.693		2		F

		15		4		9		BLANC		D		6.856		2		F

		16		4		9		BLANC		D		6.856		2		F

		1		6		18		NOIR		D		10.633		1		H

		1		11		18		BLANC		D		10.666		1		H

		2		6		18		NOIR		D		10.275		1		H

		2		11		18		BLANC		D		10.815		1		H

		3		5		18		NOIR		D		15.045		2		F

		3		11		18		NOIR		D		11.673		2		F

		4		5		18		NOIR		D		16.089		2		H

		4		11		18		NOIR		D		11.555		2		H

		5		6		18		NOIR		D		10.818		1		F

		5		11		18		BLANC		D		10.041		1		F

		6		6		18		NOIR		D		10.266		1		F

		6		11		18		BLANC		D		10.013		1		F

		7		5		18		NOIR		D		23.955		2		H

		7		11		18		NOIR		D		21.688		2		H

		8		5		18		NOIR		D		23.756		2		F

		8		11		18		NOIR		D		22.251		2		F

		9		6		18		NOIR		D		9.598		1		F

		9		11		18		BLANC		D		9.43		1		F

		10		6		18		NOIR		D		10.257		1		F

		10		11		18		BLANC		D		9.34		1		F

		11		5		18		NOIR		D		10.284		2

		11		11		18		NOIR		D		11.484		2

		12		5		18		NOIR		D				2		F

		12		11		18		NOIR		D				2		F

		13		6		18		NOIR		D		13.228		1		F

		13		11		18		BLANC		D		11.634		1		F

		14		6		18		NOIR		D		13.228		1		F

		14		11		18		BLANC		D		11.421		1		F

		15		5		18		NOIR		D		13.121		2		F

		15		11		18		NOIR		D		13.443		2		F

		16		5		18		NOIR		D		12.969		2		F

		16		11		18		NOIR		D		13.041		2		F

		1		8		4.5		BLANC		G		5.442		1		H

		2		8		4.5		BLANC		G		5.484		1		H

		3		1		4.5		NOIR		G		5.545		2		F

		4		1		4.5		NOIR		G		5.545		2		H

		5		8		4.5		BLANC		G		5.504		1		F

		12		1		4.5		NOIR		G				2		F

		6		8		4.5		BLANC		G		5.504		1		F

		7		1		4.5		NOIR		G		6.796		2		H

		8		1		4.5		NOIR		G		9.196		2		F

		9		8		4.5		BLANC		G		5.462		1		F

		10		8		4.5		BLANC		G		5.462		1		F

		11		1		4.5		NOIR		G		5.545		2

		13		8		4.5		BLANC		G		5.624		1		F

		14		8		4.5		BLANC		G		5.624		1		F

		15		1		4.5		NOIR		G		5.504		2		F

		16		1		4.5		NOIR		G		5.545		2		F

		1		3		9		BLANC		G		7.188		1		H

		1		10		9		NOIR		G		6.958		1		H

		2		3		9		BLANC		G				1		H

		2		10		9		NOIR		G		7.154		1		H

		3		9		9		NOIR		G		8.401		2		F

		4		9		9		NOIR		G		8.352		2		H

		5		3		9		BLANC		G		6.14		1		F

		5		10		9		NOIR		G		7.469		1		F

		6		3		9		BLANC		G		6.055		1		F

		6		10		9		NOIR		G		6.816		1		F

		7		9		9		NOIR		G		12.53		2		H

		8		9		9		NOIR		G		11.301		2		F

		9		3		9		BLANC		G		7.547		1		F

		9		10		9		NOIR		G		7.153		1		F

		10		3		9		BLANC		G		7.652		1		F

		10		10		9		NOIR		G		7.171		1		F

		11		9		9		NOIR		G		6.836		2

		12		9		9		NOIR		G				2		F

		13		3		9		BLANC		G		6.796		1		F

		13		10		9		NOIR		G		8.315		1		F

		14		3		9		BLANC		G		6.876		1		F

		14		10		9		NOIR		G		7.896		1		F

		15		9		9		NOIR		G		7.84		2		F

		16		9		9		NOIR		G		7.992		2		F

		1		1		4.5		BLANC		H		5.442		1		H

		2		1		4.5		BLANC		H		5.484		1		H

		3		2		4.5		BLANC		H		5.399		2		F

		3		7		4.5		BLANC		H		5.585		2		F

		4		2		4.5		BLANC		H		5.399		2		H

		4		7		4.5		BLANC		H		5.545		2		H

		5		1		4.5		BLANC		H		5.418		1		F

		6		1		4.5		BLANC		H		5.418		1		F

		7		2		4.5		BLANC		H		9.733		2		H

		7		7		4.5		BLANC		H		8.303		2		H

		8		2		4.5		BLANC		H		7.324		2		F

		8		7		4.5		BLANC		H		7.307		2		F

		9		1		4.5		BLANC		H		5.585		1		F

		10		1		4.5		BLANC		H		5.837		1		F

		11		2		4.5		BLANC		H		5.545		2

		11		7		4.5		BLANC		H		5.545		2

		12		2		4.5		BLANC		H		5.662		2		F

		12		7		4.5		BLANC		H		5.545		2		F

		13		1		4.5		BLANC		H		5.624		1		F

		14		1		4.5		BLANC		H		5.585		1		F

		15		2		4.5		BLANC		H		5.545		2		F

		15		7		4.5		BLANC		H		5.662		2		F

		16		2		4.5		BLANC		H		5.545		2		F

		16		7		4.5		BLANC		H		5.545		2		F

		1		5		18		BLANC		H		10.327		1		H

		1		12		18		NOIR		H		12.936		1		H

		2		5		18		BLANC		H		10.405		1		H

		2		12		18		NOIR		H		14.957		1		H

		3		6		18		BLANC		H		11.843		2		F

		3		12		18		BLANC		H		13.592		2		F

		4		6		18		BLANC		H		11.365		2		H

		4		12		18		BLANC		H		13.099		2		H

		6		5		18		BLANC		H				1		F

		5		5		18		BLANC		H		10.555		1		F

		5		12		18		NOIR		H		11.54		1		F

		6		12		18		NOIR		H		10.022		1		F

		7		6		18		BLANC		H		19.131		2		H

		7		12		18		BLANC		H		19.806		2		H

		8		6		18		BLANC		H		17.041		2		F

		8		12		18		BLANC		H		16.3		2		F

		9		5		18		BLANC		H		10.46		1		F

		9		12		18		NOIR		H		13.092		1		F

		10		5		18		BLANC		H		10.46		1		F

		10		12		18		NOIR		H		13.113		1		F

		11		6		18		BLANC		H		10.801		2

		11		12		18		BLANC		H		11.492		2

		12		6		18		BLANC		H		10.717		2		F

		12		12		18		BLANC		H		11.325		2		F

		13		5		18		BLANC		H		12.991		1		F

		13		12		18		NOIR		H		13.164		1		F

		14		5		18		BLANC		H		11.889		1		F

		14		12		18		NOIR		H				1		F

		15		6		18		BLANC		H		12.164		2		F

		15		12		18		BLANC		H		12.156		2		F

		16		6		18		BLANC		H		12.426		2		F

		16		12		18		BLANC		H		12.156		2		F
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Tri contrasteB1

		1		1		4.5		BLANC		H		5.442		1		H

		1		8		4.5		BLANC		G		5.442		1		H

		2		1		4.5		BLANC		H		5.484		1		H

		2		8		4.5		BLANC		G		5.484		1		H

		3		2		4.5		BLANC		H		5.399		2		F

		3		7		4.5		BLANC		H		5.585		2		F

		4		2		4.5		BLANC		H		5.399		2		H

		4		7		4.5		BLANC		H		5.545		2		H

		5		1		4.5		BLANC		H		5.418		1		F

		5		8		4.5		BLANC		G		5.504		1		F

		6		1		4.5		BLANC		H		5.418		1		F

		6		8		4.5		BLANC		G		5.504		1		F

		7		2		4.5		BLANC		H		9.733		2		H

		7		7		4.5		BLANC		H		8.303		2		H

		8		2		4.5		BLANC		H		7.324		2		F

		8		7		4.5		BLANC		H		7.307		2		F

		9		1		4.5		BLANC		H		5.585		1		F

		9		8		4.5		BLANC		G		5.462		1		F

		10		1		4.5		BLANC		H		5.837		1		F

		10		8		4.5		BLANC		G		5.462		1		F

		11		2		4.5		BLANC		H		5.545		2

		11		7		4.5		BLANC		H		5.545		2

		12		2		4.5		BLANC		H		5.662		2		F

		12		7		4.5		BLANC		H		5.545		2		F

		13		1		4.5		BLANC		H		5.624		1		F

		13		8		4.5		BLANC		G		5.624		1		F

		14		1		4.5		BLANC		H		5.585		1		F

		14		8		4.5		BLANC		G		5.624		1		F

		15		2		4.5		BLANC		H		5.545		2		F

		15		7		4.5		BLANC		H		5.662		2		F

		16		2		4.5		BLANC		H		5.545		2		F

		16		7		4.5		BLANC		H		5.545		2		F

		1		3		9		BLANC		G		7.188		1		H

		1		9		9		BLANC		B		6.348		1		H

		2		3		9		BLANC		G		NON		1		H

		2		9		9		BLANC		B		6.599		1		H

		3		4		9		BLANC		D		7.064		2		F

		3		10		9		BLANC		B		8.315		2		F

		4		4		9		BLANC		D		7.896		2		H

		4		10		9		BLANC		B		8.072		2		H

		5		3		9		BLANC		G		6.14		1		F

		5		9		9		BLANC		B		6.671		1		F

		6		3		9		BLANC		G		6.055		1		F

		6		9		9		BLANC		B		6.35		1		F

		7		4		9		BLANC		D		9.319		2		H

		7		10		9		BLANC		B		10.984		2		H

		8		4		9		BLANC		D		8.908		2		F

		8		10		9		BLANC		B		11.107		2		F

		9		3		9		BLANC		G		7.547		1		F

		9		9		9		BLANC		B		6.584		1		F

		10		3		9		BLANC		G		7.652		1		F

		10		9		9		BLANC		B		6.776		1		F

		11		4		9		BLANC		D		6.195		2

		11		10		9		BLANC		B		6.972		2

		12		10		9		BLANC		B		NON		2		F

		12		4		9		BLANC		D		6.693		2		F

		13		3		9		BLANC		G		6.796		1		F

		13		9		9		BLANC		B		7.064		1		F

		14		3		9		BLANC		G		6.876		1		F

		14		9		9		BLANC		B		7.153		1		F

		15		4		9		BLANC		D		6.856		2		F

		15		10		9		BLANC		B		7.682		2		F

		16		4		9		BLANC		D		6.856		2		F

		16		10		9		BLANC		B		7.592		2		F

		1		5		18		BLANC		H		10.327		1		H

		1		11		18		BLANC		D		10.666		1		H

		2		5		18		BLANC		H		10.405		1		H

		2		11		18		BLANC		D		10.815		1		H

		3		6		18		BLANC		H		11.843		2		F

		3		12		18		BLANC		H		13.592		2		F

		4		6		18		BLANC		H		11.365		2		H

		4		12		18		BLANC		H		13.099		2		H

		5		5		18		BLANC		H		10.555		1		F

		5		11		18		BLANC		D		10.041		1		F

		6		5		18		BLANC		H		NON		1		F

		6		11		18		BLANC		D		10.013		1		F

		7		6		18		BLANC		H		19.131		2		H

		7		12		18		BLANC		H		19.806		2		H

		8		6		18		BLANC		H		17.041		2		F

		8		12		18		BLANC		H		16.3		2		F

		9		5		18		BLANC		H		10.46		1		F

		9		11		18		BLANC		D		9.43		1		F

		10		5		18		BLANC		H		10.46		1		F

		10		11		18		BLANC		D		9.34		1		F

		11		6		18		BLANC		H		10.801		2

		11		12		18		BLANC		H		11.492		2

		12		6		18		BLANC		H		10.717		2		F

		12		12		18		BLANC		H		11.325		2		F

		13		5		18		BLANC		H		12.991		1		F

		13		11		18		BLANC		D		11.634		1		F

		14		5		18		BLANC		H		11.889		1		F

		14		11		18		BLANC		D		11.421		1		F

		15		6		18		BLANC		H		12.164		2		F

		15		12		18		BLANC		H		12.156		2		F

		16		6		18		BLANC		H		12.426		2		F

		16		12		18		BLANC		H		12.156		2		F

		1		2		4.5		NOIR		D		5.442		1		H

		1		7		4.5		NOIR		B		5.677		1		H

		2		2		4.5		NOIR		D		5.484		1		H

		2		7		4.5		NOIR		B		6.03		1		H

		3		1		4.5		NOIR		G		5.545		2		F

		3		8		4.5		NOIR		D		5.965		2		F

		4		1		4.5		NOIR		G		5.545		2		H

		4		8		4.5		NOIR		D		5.995		2		H

		5		2		4.5		NOIR		D		NON		1		F

		5		7		4.5		NOIR		B		NON		1		F

		6		2		4.5		NOIR		D		5.504		1		F

		6		7		4.5		NOIR		B		5.545		1		F

		7		1		4.5		NOIR		G		6.796		2		H

		7		8		4.5		NOIR		D		9.617		2		H

		8		1		4.5		NOIR		G		9.196		2		F

		8		8		4.5		NOIR		D		8.45		2		F

		9		2		4.5		NOIR		D		5.734		1		F

		9		7		4.5		NOIR		B		5.698		1		F

		10		2		4.5		NOIR		D		6.584		1		F

		10		7		4.5		NOIR		B		5.769		1		F

		11		1		4.5		NOIR		G		5.545		2

		11		8		4.5		NOIR		D		5.462		2

		12		1		4.5		NOIR		G		NON		2		F

		12		8		4.5		NOIR		D		NON		2		F

		13		2		4.5		NOIR		D		5.662		1		F

		13		7		4.5		NOIR		B		5.624		1		F

		14		2		4.5		NOIR		D		5.698		1		F

		14		7		4.5		NOIR		B		5.804		1		F

		15		1		4.5		NOIR		G		5.504		2		F

		15		8		4.5		NOIR		D		5.504		2		F

		16		1		4.5		NOIR		G		5.545		2		F

		16		8		4.5		NOIR		D		5.504		2		F

		1		4		9		NOIR		B		5.442		1		H

		1		10		9		NOIR		G		6.958		1		H

		2		10		9		NOIR		G		7.154		1		H

		2		4		9		NOIR		B		NON		1		H

		3		3		9		NOIR		B		7.29		2		F

		3		9		9		NOIR		G		8.401		2		F

		4		3		9		NOIR		B		6.607		2		H

		4		9		9		NOIR		G		8.352		2		H

		5		10		9		NOIR		G		7.469		1		F

		5		4		9		NOIR		B		NON		1		F

		6		4		9		NOIR		B		6.274		1		F

		6		10		9		NOIR		G		6.816		1		F

		7		3		9		NOIR		B		9.588		2		H

		7		9		9		NOIR		G		12.53		2		H

		8		3		9		NOIR		B		12.156		2		F

		8		9		9		NOIR		G		11.301		2		F

		9		4		9		NOIR		B		7.307		1		F

		9		10		9		NOIR		G		7.153		1		F

		10		4		9		NOIR		B		7.84		1		F

		10		10		9		NOIR		G		7.171		1		F

		11		3		9		NOIR		B		7.082		2

		11		9		9		NOIR		G		6.836		2

		12		3		9		NOIR		B		NON		2		F

		12		9		9		NOIR		G		NON		2		F

		13		4		9		NOIR		B		NON		1		F

		13		10		9		NOIR		G		8.315		1		F

		14		4		9		NOIR		B		7.667		1		F

		14		10		9		NOIR		G		7.896		1		F

		15		3		9		NOIR		B		6.399		2		F

		15		9		9		NOIR		G		7.84		2		F

		16		3		9		NOIR		B		6.562		2		F

		16		9		9		NOIR		G		7.992		2		F

		1		6		18		NOIR		D		10.633		1		H

		1		12		18		NOIR		H		12.936		1		H

		2		6		18		NOIR		D		10.275		1		H

		2		12		18		NOIR		H		14.957		1		H

		3		5		18		NOIR		D		15.045		2		F

		3		11		18		NOIR		D		11.673		2		F

		4		5		18		NOIR		D		16.089		2		H

		4		11		18		NOIR		D		11.555		2		H

		5		6		18		NOIR		D		10.818		1		F

		5		12		18		NOIR		H		11.54		1		F

		6		6		18		NOIR		D		10.266		1		F

		6		12		18		NOIR		H		10.022		1		F

		7		5		18		NOIR		D		23.955		2		H

		7		11		18		NOIR		D		21.688		2		H

		8		5		18		NOIR		D		23.756		2		F

		8		11		18		NOIR		D		22.251		2		F

		9		6		18		NOIR		D		9.598		1		F

		9		12		18		NOIR		H		13.092		1		F

		10		6		18		NOIR		D		10.257		1		F

		10		12		18		NOIR		H		13.113		1		F

		11		5		18		NOIR		D		10.284		2

		11		11		18		NOIR		D		11.484		2

		12		5		18		NOIR		D		NON		2		F

		12		11		18		NOIR		D		NON		2		F

		13		6		18		NOIR		D		13.228		1		F

		13		12		18		NOIR		H		13.164		1		F

		14		6		18		NOIR		D		13.228		1		F

		14		12		18		NOIR		H		NON		1		F

		15		5		18		NOIR		D		13.121		2		F

		15		11		18		NOIR		D		13.443		2		F

		16		5		18		NOIR		D		12.969		2		F

		16		11		18		NOIR		D		13.041		2		F
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Erreur sujets B1+B2

		sujets		N° essai		distances		positive/négatif		H / V		Estimation sujet		ORDRE		sexe

		2		3		9		BLANC		G		NON		1		H

		6		5		18		BLANC		H		NON		1		F

		12		10		9		BLANC		B		NON		2		F

		2		4		9		NOIR		B		NON		1		H

		5		2		4.5		NOIR		D		NON		1		F

		5		7		4.5		NOIR		B		NON		1		F

		5		4		9		NOIR		B		NON		1		F

		12		1		4.5		NOIR		G		NON		2		F

		12		8		4.5		NOIR		D		NON		2		F

		12		3		9		NOIR		B		NON		2		F

		12		9		9		NOIR		G		NON		2		F

		12		5		18		NOIR		D		NON		2		F

		12		11		18		NOIR		D		NON		2		F

		13		4		9		NOIR		B		NON		1		F

		14		12		18		NOIR		H		NON		1		F

						Brouillard 2

						21		9		9		BLANC		B		NON

						22		3		9		BLANC		G		non

						22		9		9		BLANC		B		non

						30		5		18		BLANC		H		non

						30		11		18		BLANC		D		non

						18		10		9		NOIR		G		non

						18		12		18		NOIR		H		non

						19		1		4.5		NOIR		G		NON

						19		3		9		NOIR		B		NON

						19		5		18		NOIR		D		NON

						19		8		4.5		NOIR		D		NON

						19		9		9		NOIR		G		NON

						19		11		18		NOIR		D		NON

						20		8		4.5		NOIR		D		NON

						20		11		18		NOIR		D		NON

						22		2		4.5		NOIR		D		non

						22		4		9		NOIR		B		non

						22		10		9		NOIR		G		non

						25		4		9		NOIR		B		NON





MoyenneB2

		17		1		4.5		BLANC		H		5.462

		17		8		4.5		BLANC		G		5.585

		18		1		4.5		BLANC		H		5.504

		18		8		4.5		BLANC		G		5.545

		19		2		4.5		BLANC		H		6.399

		19		7		4.5		BLANC		H		6.083

		20		2		4.5		BLANC		H		6.494

		20		7		4.5		BLANC		H		5.837

		21		1		4.5		BLANC		H		5.462

		21		8		4.5		BLANC		G		5.418

		22		1		4.5		BLANC		H		5.418

		22		8		4.5		BLANC		G		5.418

		23		2		4.5		BLANC		H		5.462

		23		7		4.5		BLANC		H		5.462

		24		2		4.5		BLANC		H		5.462

		24		7		4.5		BLANC		H		5.462

		25		1		4.5		BLANC		H		5.418

		25		8		4.5		BLANC		G		5.418

		26		1		4.5		BLANC		H		5.418

		26		8		4.5		BLANC		G		5.418

		27		2		4.5		BLANC		H		5.698

		27		7		4.5		BLANC		H		5.87

		28		2		4.5		BLANC		H		5.804

		28		7		4.5		BLANC		H		6.325

		29		1		4.5		BLANC		H		5.462

		29		8		4.5		BLANC		G		5.418

		30		1		4.5		BLANC		H		5.504

		30		8		4.5		BLANC		G		5.418

		31		2		4.5		BLANC		H		5.545

		31		7		4.5		BLANC		H		5.624

		32		2		4.5		BLANC		H		5.418

		32		7		4.5		BLANC		H		5.462		5.61540625

		17		2		4.5		NOIR		D		5.545

		17		7		4.5		NOIR		B		5.734

		18		2		4.5		NOIR		D		5.662

		18		7		4.5		NOIR		B		5.87

		20		1		4.5		NOIR		G		7.009

		21		2		4.5		NOIR		D		5.418

		21		7		4.5		NOIR		B		5.418

		22		7		4.5		NOIR		B		5.462

		23		1		4.5		NOIR		G		5.418

		23		8		4.5		NOIR		D		5.418

		24		1		4.5		NOIR		G		6.325

		24		8		4.5		NOIR		D		5.418

		25		2		4.5		NOIR		D		5.462

		25		7		4.5		NOIR		B		5.545

		26		2		4.5		NOIR		D		5.418

		26		7		4.5		NOIR		B		5.462

		27		1		4.5		NOIR		G		6.055

		27		8		4.5		NOIR		D		5.327

		28		1		4.5		NOIR		G		5.934

		28		8		4.5		NOIR		D		5.87

		29		2		4.5		NOIR		D		5.504

		29		7		4.5		NOIR		B		5.462

		30		2		4.5		NOIR		D		5.462

		30		7		4.5		NOIR		B		5.545

		31		1		4.5		NOIR		G		5.698

		31		8		4.5		NOIR		D		5.585

		32		1		4.5		NOIR		G		5.545

		32		8		4.5		NOIR		D		5.545		5.647		5.63015

		17		3		9		BLANC		G		6.816

		17		9		9		BLANC		B		6.876

		18		3		9		BLANC		G		6.99

		18		9		9		BLANC		B		6.876

		19		4		9		BLANC		D		8.24

		19		10		9		BLANC		B		8.662

		20		4		9		BLANC		D		8.24

		20		10		9		BLANC		B		8.627

		21		3		9		BLANC		G		6.607

		23		4		9		BLANC		D		7.356

		24		4		9		BLANC		D		8.73

		24		10		9		BLANC		B		9.248

		25		3		9		BLANC		G		6.671

		25		9		9		BLANC		B		6.325

		26		3		9		BLANC		G		6.423

		26		9		9		BLANC		B		6.375

		27		4		9		BLANC		D		9.133

		27		10		9		BLANC		B		8.615

		28		4		9		BLANC		D		8.974

		28		10		9		BLANC		B		8.875

		29		3		9		BLANC		G		6.423

		29		9		9		BLANC		B		6.447

		30		3		9		BLANC		G		6.517

		30		9		9		BLANC		B		6.517

		31		4		9		BLANC		D		7.84

		31		10		9		BLANC		B		9.102

		32		4		9		BLANC		D		7.469

		32		10		9		BLANC		B		7.577		7.5911071429

		17		4		9		NOIR		B		7.84

		17		10		9		NOIR		G		7.868

		18		4		9		NOIR		B		12.239

		20		3		9		NOIR		B		8.974

		20		9		9		NOIR		G		8.58

		21		4		9		NOIR		B		6.584

		21		10		9		NOIR		G		6.693

		23		3		9		NOIR		B		10.275

		24		3		9		NOIR		B		11.017

		24		9		9		NOIR		G		8.908

		25		10		9		NOIR		G		7.118

		26		4		9		NOIR		B		6.517

		26		10		9		NOIR		G		6.776

		27		9		9		NOIR		G		9.884

		28		3		9		NOIR		B		8.462

		28		9		9		NOIR		G		9.902

		29		4		9		NOIR		B		6.494

		29		10		9		NOIR		G		6.671

		30		4		9		NOIR		B		6.494

		30		10		9		NOIR		G		6.693

		31		3		9		NOIR		B		11.477

		31		9		9		NOIR		G		7.652

		32		3		9		NOIR		B		12.148

		32		9		9		NOIR		G		7.009		8.428125		7.9774230769

		17		5		18		BLANC		H		12.231

		17		11		18		BLANC		D		11.61

		18		5		18		BLANC		H		13.128

		18		11		18		BLANC		D		11.54

		19		6		18		BLANC		H		14.515

		19		12		18		BLANC		H		13.293

		20		6		18		BLANC		H		13.571

		20		12		18		BLANC		H		12.991

		21		5		18		BLANC		H		9.771

		21		11		18		BLANC		D		11.099

		22		5		18		BLANC		H		9.79

		22		11		18		BLANC		D		11.221

		23		6		18		BLANC		H		11.712

		24		6		18		BLANC		H		13.804

		24		12		18		BLANC		H		13.663		10.2495172414

		25		5		18		BLANC		H		9.47

		25		11		18		BLANC		D		11.124

		26		5		18		BLANC		H		9.46

		26		11		18		BLANC		D		9.319

		27		6		18		BLANC		H		14.147

		27		12		18		BLANC		H		12.351

		28		6		18		BLANC		H		17.483

		28		12		18		BLANC		H		12.889

		29		5		18		BLANC		H		9.967

		29		11		18		BLANC		D		9.675

		31		6		18		BLANC		H		12.336

		31		12		18		BLANC		H		11.325

		32		6		18		BLANC		H		12.544

		32		12		18		BLANC		H		11.058		11.9685172414

		17		6		18		NOIR		D		12.291

		17		12		18		NOIR		H		12.618

		18		6		18		NOIR		D		13.336

		20		5		18		NOIR		D		15.127

		21		6		18		NOIR		D		10.572

		21		12		18		NOIR		H		10.725

		22		6		18		NOIR		D		10.793

		22		12		18		NOIR		H		10.632

		23		5		18		NOIR		D		12.633

		24		5		18		NOIR		D		18.806

		24		11		18		NOIR		D		14.591

		25		6		18		NOIR		D		10.15

		25		12		18		NOIR		H		10.346

		26		6		18		NOIR		D		9.874

		26		12		18		NOIR		H		10.213

		27		5		18		NOIR		D		17.095

		27		11		18		NOIR		D		12.925

		28		5		18		NOIR		D		16.728

		28		11		18		NOIR		D		12.246

		29		6		18		NOIR		D		11.524

		29		12		18		NOIR		H		12.201

		30		6		18		NOIR		D		11.484

		30		12		18		NOIR		H		12.088

		31		5		18		NOIR		D		13.386

		31		11		18		NOIR		D		12.261

		32		5		18		NOIR		D		11.913

		32		11		18		NOIR		D		12.035		12.5404814815		12.2442857143





Donnees generales Brouillard B2
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Graph dist Brouillard2
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Graph moyenne Brouillard2
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Tri horizontalitéB2

		17		7		4.5		NOIR		B		5.734

		18		7		4.5		NOIR		B		5.87

		21		7		4.5		NOIR		B		5.418

		22		7		4.5		NOIR		B		5.462

		25		7		4.5		NOIR		B		5.545

		26		7		4.5		NOIR		B		5.462

		29		7		4.5		NOIR		B		5.462

		30		7		4.5		NOIR		B		5.545

		17		9		9		BLANC		B		6.876

		18		9		9		BLANC		B		6.876

		19		10		9		BLANC		B		8.662

		20		10		9		BLANC		B		8.627

		24		10		9		BLANC		B		9.248

		25		9		9		BLANC		B		6.325

		26		9		9		BLANC		B		6.375

		27		10		9		BLANC		B		8.615

		28		10		9		BLANC		B		8.875

		29		9		9		BLANC		B		6.447

		30		9		9		BLANC		B		6.517

		31		10		9		BLANC		B		9.102

		32		10		9		BLANC		B		7.577

		17		4		9		NOIR		B		7.84

		18		4		9		NOIR		B		12.239

		20		3		9		NOIR		B		8.974

		21		4		9		NOIR		B		6.584

		23		3		9		NOIR		B		10.275

		24		3		9		NOIR		B		11.017

		26		4		9		NOIR		B		6.517

		28		3		9		NOIR		B		8.462

		29		4		9		NOIR		B		6.494

		30		4		9		NOIR		B		6.494

		31		3		9		NOIR		B		11.477

		32		3		9		NOIR		B		12.148

		17		2		4.5		NOIR		D		5.545

		18		2		4.5		NOIR		D		5.662

		21		2		4.5		NOIR		D		5.418

		23		8		4.5		NOIR		D		5.418

		24		8		4.5		NOIR		D		5.418

		25		2		4.5		NOIR		D		5.462

		26		2		4.5		NOIR		D		5.418

		27		8		4.5		NOIR		D		5.327

		28		8		4.5		NOIR		D		5.87

		29		2		4.5		NOIR		D		5.504

		30		2		4.5		NOIR		D		5.462

		31		8		4.5		NOIR		D		5.585

		32		8		4.5		NOIR		D		5.545

		19		4		9		BLANC		D		8.24

		20		4		9		BLANC		D		8.24

		23		4		9		BLANC		D		7.356

		24		4		9		BLANC		D		8.73

		27		4		9		BLANC		D		9.133

		28		4		9		BLANC		D		8.974

		31		4		9		BLANC		D		7.84

		32		4		9		BLANC		D		7.469

		17		11		18		BLANC		D		11.61

		18		11		18		BLANC		D		11.54

		21		11		18		BLANC		D		11.099

		22		11		18		BLANC		D		11.221

		25		11		18		BLANC		D		11.124

		26		11		18		BLANC		D		9.319

		29		11		18		BLANC		D		9.675

		17		6		18		NOIR		D		12.291

		18		6		18		NOIR		D		13.336

		20		5		18		NOIR		D		15.127

		21		6		18		NOIR		D		10.572

		22		6		18		NOIR		D		10.793

		23		5		18		NOIR		D		12.633

		24		5		18		NOIR		D		18.806

		24		11		18		NOIR		D		14.591

		25		6		18		NOIR		D		10.15

		26		6		18		NOIR		D		9.874

		27		5		18		NOIR		D		17.095

		27		11		18		NOIR		D		12.925

		28		5		18		NOIR		D		16.728

		28		11		18		NOIR		D		12.246

		29		6		18		NOIR		D		11.524

		30		6		18		NOIR		D		11.484

		31		5		18		NOIR		D		13.386

		31		11		18		NOIR		D		12.261

		32		5		18		NOIR		D		11.913

		32		11		18		NOIR		D		12.035

		17		8		4.5		BLANC		G		5.585

		18		8		4.5		BLANC		G		5.545

		21		8		4.5		BLANC		G		5.418

		22		8		4.5		BLANC		G		5.418

		25		8		4.5		BLANC		G		5.418

		26		8		4.5		BLANC		G		5.418

		29		8		4.5		BLANC		G		5.418

		30		8		4.5		BLANC		G		5.418

		20		1		4.5		NOIR		G		7.009

		23		1		4.5		NOIR		G		5.418

		24		1		4.5		NOIR		G		6.325

		27		1		4.5		NOIR		G		6.055

		28		1		4.5		NOIR		G		5.934

		31		1		4.5		NOIR		G		5.698

		32		1		4.5		NOIR		G		5.545

		17		3		9		BLANC		G		6.816

		18		3		9		BLANC		G		6.99

		21		3		9		BLANC		G		6.607

		25		3		9		BLANC		G		6.671

		26		3		9		BLANC		G		6.423

		29		3		9		BLANC		G		6.423

		30		3		9		BLANC		G		6.517

		17		10		9		NOIR		G		7.868

		20		9		9		NOIR		G		8.58

		21		10		9		NOIR		G		6.693

		24		9		9		NOIR		G		8.908

		25		10		9		NOIR		G		7.118

		26		10		9		NOIR		G		6.776

		27		9		9		NOIR		G		9.884

		28		9		9		NOIR		G		9.902

		29		10		9		NOIR		G		6.671

		30		10		9		NOIR		G		6.693

		31		9		9		NOIR		G		7.652

		32		9		9		NOIR		G		7.009

		17		1		4.5		BLANC		H		5.462

		18		1		4.5		BLANC		H		5.504

		19		2		4.5		BLANC		H		6.399

		19		7		4.5		BLANC		H		6.083

		20		2		4.5		BLANC		H		6.494

		20		7		4.5		BLANC		H		5.837

		21		1		4.5		BLANC		H		5.462

		22		1		4.5		BLANC		H		5.418

		23		2		4.5		BLANC		H		5.462

		23		7		4.5		BLANC		H		5.462

		24		2		4.5		BLANC		H		5.462

		24		7		4.5		BLANC		H		5.462

		25		1		4.5		BLANC		H		5.418

		26		1		4.5		BLANC		H		5.418

		27		2		4.5		BLANC		H		5.698

		27		7		4.5		BLANC		H		5.87

		28		2		4.5		BLANC		H		5.804

		28		7		4.5		BLANC		H		6.325

		29		1		4.5		BLANC		H		5.462

		30		1		4.5		BLANC		H		5.504

		31		2		4.5		BLANC		H		5.545

		31		7		4.5		BLANC		H		5.624

		32		2		4.5		BLANC		H		5.418

		32		7		4.5		BLANC		H		5.462

		17		5		18		BLANC		H		12.231

		18		5		18		BLANC		H		13.128

		19		6		18		BLANC		H		14.515

		19		12		18		BLANC		H		13.293

		20		6		18		BLANC		H		13.571

		20		12		18		BLANC		H		12.991

		21		5		18		BLANC		H		9.771

		22		5		18		BLANC		H		9.79

		23		6		18		BLANC		H		11.712

		24		6		18		BLANC		H		13.804

		24		12		18		BLANC		H		13.663

		25		5		18		BLANC		H		9.47

		26		5		18		BLANC		H		9.46

		27		6		18		BLANC		H		14.147

		27		12		18		BLANC		H		12.351

		28		6		18		BLANC		H		17.483

		28		12		18		BLANC		H		12.889

		29		5		18		BLANC		H		9.967

		31		6		18		BLANC		H		12.336

		31		12		18		BLANC		H		11.325

		32		6		18		BLANC		H		12.544

		32		12		18		BLANC		H		11.058

		17		12		18		NOIR		H		12.618

		21		12		18		NOIR		H		10.725

		22		12		18		NOIR		H		10.632

		25		12		18		NOIR		H		10.346

		26		12		18		NOIR		H		10.213

		29		12		18		NOIR		H		12.201

		30		12		18		NOIR		H		12.088
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Tri contrasteB2

		17		1		4.5		BLANC		H		5.462

		17		8		4.5		BLANC		G		5.585

		18		1		4.5		BLANC		H		5.504

		18		8		4.5		BLANC		G		5.545

		19		2		4.5		BLANC		H		6.399

		19		7		4.5		BLANC		H		6.083

		20		2		4.5		BLANC		H		6.494

		20		7		4.5		BLANC		H		5.837

		21		1		4.5		BLANC		H		5.462

		21		8		4.5		BLANC		G		5.418

		22		1		4.5		BLANC		H		5.418

		22		8		4.5		BLANC		G		5.418

		23		2		4.5		BLANC		H		5.462

		23		7		4.5		BLANC		H		5.462

		24		2		4.5		BLANC		H		5.462

		24		7		4.5		BLANC		H		5.462

		25		1		4.5		BLANC		H		5.418

		25		8		4.5		BLANC		G		5.418

		26		1		4.5		BLANC		H		5.418

		26		8		4.5		BLANC		G		5.418

		27		2		4.5		BLANC		H		5.698

		27		7		4.5		BLANC		H		5.87

		28		2		4.5		BLANC		H		5.804

		28		7		4.5		BLANC		H		6.325

		29		1		4.5		BLANC		H		5.462

		29		8		4.5		BLANC		G		5.418

		30		1		4.5		BLANC		H		5.504

		30		8		4.5		BLANC		G		5.418

		31		2		4.5		BLANC		H		5.545

		31		7		4.5		BLANC		H		5.624

		32		2		4.5		BLANC		H		5.418

		32		7		4.5		BLANC		H		5.462

		17		3		9		BLANC		G		6.816

		17		9		9		BLANC		B		6.876

		18		3		9		BLANC		G		6.99

		18		9		9		BLANC		B		6.876

		19		4		9		BLANC		D		8.24

		19		10		9		BLANC		B		8.662

		20		4		9		BLANC		D		8.24

		20		10		9		BLANC		B		8.627

		21		3		9		BLANC		G		6.607

		23		4		9		BLANC		D		7.356

		24		4		9		BLANC		D		8.73

		24		10		9		BLANC		B		9.248

		25		3		9		BLANC		G		6.671

		25		9		9		BLANC		B		6.325

		26		3		9		BLANC		G		6.423

		26		9		9		BLANC		B		6.375

		27		4		9		BLANC		D		9.133

		27		10		9		BLANC		B		8.615

		28		4		9		BLANC		D		8.974

		28		10		9		BLANC		B		8.875

		29		3		9		BLANC		G		6.423

		29		9		9		BLANC		B		6.447

		30		3		9		BLANC		G		6.517

		30		9		9		BLANC		B		6.517

		31		4		9		BLANC		D		7.84

		31		10		9		BLANC		B		9.102

		32		4		9		BLANC		D		7.469

		32		10		9		BLANC		B		7.577

		17		5		18		BLANC		H		12.231

		17		11		18		BLANC		D		11.61

		18		5		18		BLANC		H		13.128

		18		11		18		BLANC		D		11.54

		19		6		18		BLANC		H		14.515

		19		12		18		BLANC		H		13.293

		20		6		18		BLANC		H		13.571

		20		12		18		BLANC		H		12.991

		21		5		18		BLANC		H		9.771

		21		11		18		BLANC		D		11.099

		22		5		18		BLANC		H		9.79

		22		11		18		BLANC		D		11.221

		23		6		18		BLANC		H		11.712

		24		6		18		BLANC		H		13.804

		24		12		18		BLANC		H		13.663

		25		5		18		BLANC		H		9.47

		25		11		18		BLANC		D		11.124

		26		5		18		BLANC		H		9.46

		26		11		18		BLANC		D		9.319

		27		6		18		BLANC		H		14.147

		27		12		18		BLANC		H		12.351

		28		6		18		BLANC		H		17.483

		28		12		18		BLANC		H		12.889

		29		5		18		BLANC		H		9.967

		29		11		18		BLANC		D		9.675

		31		6		18		BLANC		H		12.336

		31		12		18		BLANC		H		11.325

		32		6		18		BLANC		H		12.544

		32		12		18		BLANC		H		11.058

		17		2		4.5		NOIR		D		5.545

		17		7		4.5		NOIR		B		5.734

		18		2		4.5		NOIR		D		5.662

		18		7		4.5		NOIR		B		5.87

		20		1		4.5		NOIR		G		7.009

		21		2		4.5		NOIR		D		5.418

		21		7		4.5		NOIR		B		5.418

		22		7		4.5		NOIR		B		5.462

		23		1		4.5		NOIR		G		5.418

		23		8		4.5		NOIR		D		5.418

		24		1		4.5		NOIR		G		6.325

		24		8		4.5		NOIR		D		5.418

		25		2		4.5		NOIR		D		5.462

		25		7		4.5		NOIR		B		5.545

		26		2		4.5		NOIR		D		5.418

		26		7		4.5		NOIR		B		5.462

		27		1		4.5		NOIR		G		6.055

		27		8		4.5		NOIR		D		5.327

		28		1		4.5		NOIR		G		5.934

		28		8		4.5		NOIR		D		5.87

		29		2		4.5		NOIR		D		5.504

		29		7		4.5		NOIR		B		5.462

		30		2		4.5		NOIR		D		5.462

		30		7		4.5		NOIR		B		5.545

		31		1		4.5		NOIR		G		5.698

		31		8		4.5		NOIR		D		5.585

		32		1		4.5		NOIR		G		5.545

		32		8		4.5		NOIR		D		5.545

		17		4		9		NOIR		B		7.84

		17		10		9		NOIR		G		7.868

		18		4		9		NOIR		B		12.239

		20		3		9		NOIR		B		8.974

		20		9		9		NOIR		G		8.58

		21		4		9		NOIR		B		6.584

		21		10		9		NOIR		G		6.693

		23		3		9		NOIR		B		10.275

		24		3		9		NOIR		B		11.017

		24		9		9		NOIR		G		8.908

		25		10		9		NOIR		G		7.118

		26		4		9		NOIR		B		6.517

		26		10		9		NOIR		G		6.776

		27		9		9		NOIR		G		9.884

		28		3		9		NOIR		B		8.462

		28		9		9		NOIR		G		9.902

		29		4		9		NOIR		B		6.494

		29		10		9		NOIR		G		6.671

		30		4		9		NOIR		B		6.494

		30		10		9		NOIR		G		6.693

		31		3		9		NOIR		B		11.477

		31		9		9		NOIR		G		7.652

		32		3		9		NOIR		B		12.148

		32		9		9		NOIR		G		7.009

		17		6		18		NOIR		D		12.291

		17		12		18		NOIR		H		12.618

		18		6		18		NOIR		D		13.336

		20		5		18		NOIR		D		15.127

		21		6		18		NOIR		D		10.572

		21		12		18		NOIR		H		10.725

		22		6		18		NOIR		D		10.793

		22		12		18		NOIR		H		10.632

		23		5		18		NOIR		D		12.633

		24		5		18		NOIR		D		18.806

		24		11		18		NOIR		D		14.591

		25		6		18		NOIR		D		10.15

		25		12		18		NOIR		H		10.346

		26		6		18		NOIR		D		9.874

		26		12		18		NOIR		H		10.213

		27		5		18		NOIR		D		17.095

		27		11		18		NOIR		D		12.925

		28		5		18		NOIR		D		16.728

		28		11		18		NOIR		D		12.246

		29		6		18		NOIR		D		11.524

		29		12		18		NOIR		H		12.201

		30		6		18		NOIR		D		11.484

		30		12		18		NOIR		H		12.088

		31		5		18		NOIR		D		13.386

		31		11		18		NOIR		D		12.261

		32		5		18		NOIR		D		11.913

		32		11		18		NOIR		D		12.035
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6.693

6.876

10.275

8.24

11.017

8.662

8.908

8.24

7.118

8.627

6.517

6.607

6.776

7.356

9.884

8.73

8.462

9.248

9.902

6.671

6.494

6.325

6.671

6.423

6.494

6.375

6.693

9.133

11.477

8.615

7.652

8.974

12.148

8.875

7.009

6.423

12.291

6.447

12.618

6.517

13.336

6.517

15.127

7.84

10.572

9.102

10.725

7.469

10.793

7.577

10.632

12.231

12.633

11.61

18.806

13.128

14.591

11.54

10.15

14.515

10.346

13.293

9.874

13.571

10.213

12.991

17.095

9.771

12.925

11.099

16.728

9.79

12.246

11.221

11.524

11.712

12.201

13.804

11.484

13.663

12.088

9.47

13.386

11.124

12.261

9.46

11.913

9.319

12.035

14.147

12.351

17.483

12.889

9.967

9.675

12.336

11.325

12.544

11.058



FogType

		4.5		4.5

		9		9

		18		18



Radiation fog

Advection fog

Distance (m)

Meteorological visibility threshold V (m)

5.9759821429

5.631203125

7.638462963

8.0096160714

12.9153948832

12.2544993614



contrast

		4.5		4.5

		9		9

		18		18



positive contrast

negative contrast

Distance (m)

Meteorological visibility threshold V (m)

5.740328125

5.8668571429

7.5007202381

8.1473587963

12.0465328142

13.1233614304



ratio

		4.5

		9

		18



Distance (m)

Ratio Visibility/Distance

1.298

0.87

0.709



moyenne br

		

		distce		4.5		9		18

		br 1blanc		5.86525		7.4103333333		12.1245483871

		br 1 noir		6.0867142857		7.8665925926		13.7062413793

		br 2 blanc		5.61540625		7.5911071429		11.9685172414

		br 2 noir		5.647		8.428125		12.5404814815

				4.5		9		18

		Radiation fog		5.9759821429		7.638462963		12.9153948832

		Advection fog		5.631203125		8.0096160714		12.2544993614

				4.5		9		18

		positive contrast		5.740328125		7.5007202381		12.0465328142

		negative contrast		5.8668571429		8.1473587963		13.1233614304

				5.8035926339		7.8240395172		12.5849471223

		ratio V/d

				4.5		9		18

				1.298		0.87		0.709





graph br contraste

		4.5		4.5		4.5		4.5

		9		9		9		9

		18		18		18		18



br 1blanc

br 1 noir

br 2 blanc

br 2 noir

distce

visi

comparaison br/ distce/ contraste

5.86525

6.0867142857

5.61540625

5.647

7.4103333333

7.8665925926

7.5911071429

8.428125

12.1245483871

13.7062413793

11.9685172414

12.5404814815



Graph comp contraste

		4.5		4.5

		9		9

		18		18



positive contrast

negative contrast

5.740328125

5.8668571429

7.5007202381

8.1473587963

12.0465328142

13.1233614304



Graph comp br

		4.5		4.5

		9		9

		18		18



Radiation fog

Advection fog

5.9759821429

5.631203125

7.638462963

8.0096160714

12.9153948832

12.2544993614




_1115112882.bin

_1115538965.bin

_1112710050.xls
donnees Totales

		sujets		N° essai		distances		positive/négatif		H / V		Estimation sujet		ORDRE		sexe

		1		1		4.5		BLANC		H		5.442		1		H

		1		2		4.5		NOIR		D		5.442		1		H

		1		3		9		BLANC		G		7.188		1		H

		1		4		9		NOIR		B		5.442		1		H

		1		5		18		BLANC		H		10.327		1		H

		1		6		18		NOIR		D		10.633		1		H

		1		7		4.5		NOIR		B		5.677		1		H

		1		8		4.5		BLANC		G		5.442		1		H

		1		9		9		BLANC		B		6.348		1		H

		1		10		9		NOIR		G		6.958		1		H

		1		11		18		BLANC		D		10.666		1		H

		1		12		18		NOIR		H		12.936		1		H

		2		1		4.5		BLANC		H		5.484		1		H

		2		2		4.5		NOIR		D		5.484		1		H

		2		3		9		BLANC		G				1		H

		2		4		9		NOIR		B				1		H

		2		5		18		BLANC		H		10.405		1		H

		2		6		18		NOIR		D		10.275		1		H

		2		7		4.5		NOIR		B		6.03		1		H

		2		8		4.5		BLANC		G		5.484		1		H

		2		9		9		BLANC		B		6.599		1		H

		2		10		9		NOIR		G		7.154		1		H

		2		11		18		BLANC		D		10.815		1		H

		2		12		18		NOIR		H		14.957		1		H

		3		1		4.5		NOIR		G		5.545		2		F

		3		2		4.5		BLANC		H		5.399		2		F

		3		3		9		NOIR		B		7.29		2		F

		3		4		9		BLANC		D		7.064		2		F

		3		5		18		NOIR		D		15.045		2		F

		3		6		18		BLANC		H		11.843		2		F

		3		7		4.5		BLANC		H		5.585		2		F

		3		8		4.5		NOIR		D		5.965		2		F

		3		9		9		NOIR		G		8.401		2		F

		3		10		9		BLANC		B		8.315		2		F

		3		11		18		NOIR		D		11.673		2		F

		3		12		18		BLANC		H		13.592		2		F

		4		1		4.5		NOIR		G		5.545		2		H

		4		2		4.5		BLANC		H		5.399		2		H

		4		3		9		NOIR		B		6.607		2		H

		4		4		9		BLANC		D		7.896		2		H

		4		5		18		NOIR		D		16.089		2		H

		4		6		18		BLANC		H		11.365		2		H

		4		7		4.5		BLANC		H		5.545		2		H

		4		8		4.5		NOIR		D		5.995		2		H

		4		9		9		NOIR		G		8.352		2		H

		4		10		9		BLANC		B		8.072		2		H

		4		11		18		NOIR		D		11.555		2		H

		4		12		18		BLANC		H		13.099		2		H

		5		1		4.5		BLANC		H		5.418		1		F

		5		2		4.5		NOIR		D		NON		1		F

		5		3		9		BLANC		G		6.14		1		F

		5		4		9		NOIR		B		NON		1		F

		5		5		18		BLANC		H		10.555		1		F

		5		6		18		NOIR		D		10.818		1		F

		5		7		4.5		NOIR		B		NON		1		F

		5		8		4.5		BLANC		G		5.504		1		F

		5		9		9		BLANC		B		6.671		1		F

		5		10		9		NOIR		G		7.469		1		F

		5		11		18		BLANC		D		10.041		1		F

		5		12		18		NOIR		H		11.54		1		F

		6		1		4.5		BLANC		H		5.418		1		F

		6		2		4.5		NOIR		D		5.504		1		F

		6		3		9		BLANC		G		6.055		1		F

		6		4		9		NOIR		B		6.274		1		F

		6		5		18		BLANC		H				1		F

		6		6		18		NOIR		D		10.266		1		F

		6		7		4.5		NOIR		B		5.545		1		F

		6		8		4.5		BLANC		G		5.504		1		F

		6		9		9		BLANC		B		6.35		1		F

		6		10		9		NOIR		G		6.816		1		F

		6		11		18		BLANC		D		10.013		1		F

		6		12		18		NOIR		H		10.022		1		F

		7		1		4.5		NOIR		G		6.796		2		H

		7		2		4.5		BLANC		H		9.733		2		H

		7		3		9		NOIR		B		9.588		2		H

		7		4		9		BLANC		D		9.319		2		H

		7		5		18		NOIR		D		23.955		2		H

		7		6		18		BLANC		H		19.131		2		H

		7		7		4.5		BLANC		H		8.303		2		H

		7		8		4.5		NOIR		D		9.617		2		H

		7		9		9		NOIR		G		12.53		2		H

		7		10		9		BLANC		B		10.984		2		H

		7		11		18		NOIR		D		21.688		2		H

		7		12		18		BLANC		H		19.806		2		H

		8		1		4.5		NOIR		G		9.196		2		F

		8		2		4.5		BLANC		H		7.324		2		F

		8		3		9		NOIR		B		12.156		2		F

		8		4		9		BLANC		D		8.908		2		F

		8		5		18		NOIR		D		23.756		2		F

		8		6		18		BLANC		H		17.041		2		F

		8		7		4.5		BLANC		H		7.307		2		F

		8		8		4.5		NOIR		D		8.45		2		F

		8		9		9		NOIR		G		11.301		2		F

		8		10		9		BLANC		B		11.107		2		F

		8		11		18		NOIR		D		22.251		2		F

		8		12		18		BLANC		H		16.3		2		F

		9		1		4.5		BLANC		H		5.585		1		F

		9		2		4.5		NOIR		D		5.734		1		F

		9		3		9		BLANC		G		7.547		1		F

		9		4		9		NOIR		B		7.307		1		F

		9		5		18		BLANC		H		10.46		1		F

		9		6		18		NOIR		D		9.598		1		F

		9		7		4.5		NOIR		B		5.698		1		F

		9		8		4.5		BLANC		G		5.462		1		F

		9		9		9		BLANC		B		6.584		1		F

		9		10		9		NOIR		G		7.153		1		F

		9		11		18		BLANC		D		9.43		1		F

		9		12		18		NOIR		H		13.092		1		F

		10		1		4.5		BLANC		H		5.837		1		F

		10		2		4.5		NOIR		D		6.584		1		F

		10		3		9		BLANC		G		7.652		1		F

		10		4		9		NOIR		B		7.84		1		F

		10		5		18		BLANC		H		10.46		1		F

		10		6		18		NOIR		D		10.257		1		F

		10		7		4.5		NOIR		B		5.769		1		F

		10		8		4.5		BLANC		G		5.462		1		F

		10		9		9		BLANC		B		6.776		1		F

		10		10		9		NOIR		G		7.171		1		F

		10		11		18		BLANC		D		9.34		1		F

		10		12		18		NOIR		H		13.113		1		F

		11		1		4.5		NOIR		G		5.545		2		H

		11		2		4.5		BLANC		H		5.545		2		H

		11		3		9		NOIR		B		7.082		2		H

		11		4		9		BLANC		D		6.195		2		H

		11		5		18		NOIR		D		10.284		2		H

		11		6		18		BLANC		H		10.801		2		H

		11		7		4.5		BLANC		H		5.545		2		H

		11		8		4.5		NOIR		D		5.462		2		H

		11		9		9		NOIR		G		6.836		2		H

		11		10		9		BLANC		B		6.972		2		H

		11		11		18		NOIR		D		11.484		2		H

		11		12		18		BLANC		H		11.492		2		H

		12		1		4.5		NOIR		G		NON		2		F

		12		2		4.5		BLANC		H		5.662		2		F

		12		3		9		NOIR		B		NON		2		F

		12		4		9		BLANC		D		6.693		2		F

		12		5		18		NOIR		D		NON		2		F

		12		6		18		BLANC		H		10.717		2		F

		12		7		4.5		BLANC		H		5.545		2		F

		12		8		4.5		NOIR		D		NON		2		F

		12		9		9		NOIR		G		NON		2		F

		12		10		9		BLANC		B		NON		2		F

		12		11		18		NOIR		D		NON		2		F

		12		12		18		BLANC		H		11.325		2		F

		13		1		4.5		BLANC		H		5.624		1		F

		13		2		4.5		NOIR		D		5.662		1		F

		13		3		9		BLANC		G		6.796		1		F

		13		4		9		NOIR		B		NON		1		F

		13		5		18		BLANC		H		12.991		1		F

		13		6		18		NOIR		D		13.228		1		F

		13		7		4.5		NOIR		B		5.624		1		F

		13		8		4.5		BLANC		G		5.624		1		F

		13		9		9		BLANC		B		7.064		1		F

		13		10		9		NOIR		G		8.315		1		F

		13		11		18		BLANC		D		11.634		1		F

		13		12		18		NOIR		H		13.164		1		F

		14		1		4.5		BLANC		H		5.585		1		F

		14		2		4.5		NOIR		D		5.698		1		F

		14		3		9		BLANC		G		6.876		1		F

		14		4		9		NOIR		B		7.667		1		F

		14		5		18		BLANC		H		11.889		1		F

		14		6		18		NOIR		D		13.228		1		F

		14		7		4.5		NOIR		B		5.804		1		F

		14		8		4.5		BLANC		G		5.624		1		F

		14		9		9		BLANC		B		7.153		1		F

		14		10		9		NOIR		G		7.896		1		F

		14		11		18		BLANC		D		11.421		1		F

		14		12		18		NOIR		H		NON		1		F

		15		1		4.5		NOIR		G		5.504		2		F

		15		2		4.5		BLANC		H		5.545		2		F

		15		3		9		NOIR		B		6.399		2		F

		15		4		9		BLANC		D		6.856		2		F

		15		5		18		NOIR		D		13.121		2		F

		15		6		18		BLANC		H		12.164		2		F

		15		7		4.5		BLANC		H		5.662		2		F

		15		8		4.5		NOIR		D		5.504		2		F

		15		9		9		NOIR		G		7.84		2		F

		15		10		9		BLANC		B		7.682		2		F

		15		11		18		NOIR		D		13.443		2		F

		15		12		18		BLANC		H		12.156		2		F

		16		1		4.5		NOIR		G		5.545		2		F

		16		2		4.5		BLANC		H		5.545		2		F

		16		3		9		NOIR		B		6.562		2		F

		16		4		9		BLANC		D		6.856		2		F

		16		5		18		NOIR		D		12.969		2		F

		16		6		18		BLANC		H		12.426		2		F

		16		7		4.5		BLANC		H		5.545		2		F

		16		8		4.5		NOIR		D		5.504		2		F

		16		9		9		NOIR		G		7.992		2		F

		16		10		9		BLANC		B		7.592		2		F

		16		11		18		NOIR		D		13.041		2		F

		16		12		18		BLANC		H		12.156		2		F

		17		1		4.5		BLANC		H		5.462		1

		17		2		4.5		NOIR		D		5.545		1

		17		3		9		BLANC		G		6.816		1

		17		4		9		NOIR		B		7.84		1

		17		5		18		BLANC		H		12.231		1

		17		6		18		NOIR		D		12.291		1

		17		7		4.5		NOIR		B		5.734		1

		17		8		4.5		BLANC		G		5.585		1

		17		9		9		BLANC		B		6.876		1

		17		10		9		NOIR		G		7.868		1

		17		11		18		BLANC		D		11.61		1

		17		12		18		NOIR		H		12.618		1

		18		1		4.5		BLANC		H		5.504		1

		18		2		4.5		NOIR		D		5.662		1

		18		3		9		BLANC		G		6.99		1

		18		4		9		NOIR		B		12.239		1

		18		5		18		BLANC		H		13.128		1

		18		6		18		NOIR		D		13.336		1

		18		7		4.5		NOIR		B		5.87		1

		18		8		4.5		BLANC		G		5.545		1

		18		9		9		BLANC		B		6.876		1

		18		10		9		NOIR		G		non		1

		18		11		18		BLANC		D		11.54		1

		18		12		18		NOIR		H		non		1

		19		1		4.5		NOIR		G		NON		2

		19		2		4.5		BLANC		H		6.399		2

		19		3		9		NOIR		B		NON		2

		19		4		9		BLANC		D		8.24		2

		19		5		18		NOIR		D		NON		2

		19		6		18		BLANC		H		14.515		2

		19		7		4.5		BLANC		H		6.083		2

		19		8		4.5		NOIR		D		NON		2

		19		9		9		NOIR		G		NON		2

		19		10		9		BLANC		B		8.662		2

		19		11		18		NOIR		D		NON		2

		19		12		18		BLANC		H		13.293		2

		20		1		4.5		NOIR		G		7.009		2

		20		2		4.5		BLANC		H		6.494		2

		20		3		9		NOIR		B		8.974		2

		20		4		9		BLANC		D		8.24		2

		20		5		18		NOIR		D		15.127		2

		20		6		18		BLANC		H		13.571		2

		20		7		4.5		BLANC		H		5.837		2

		20		8		4.5		NOIR		D		NON		2

		20		9		9		NOIR		G		8.58		2

		20		10		9		BLANC		B		8.627		2

		20		11		18		NOIR		D		NON		2

		20		12		18		BLANC		H		12.991		2

		21		1		4.5		BLANC		H		5.462		1

		21		2		4.5		NOIR		D		5.418		1

		21		3		9		BLANC		G		6.607		1

		21		4		9		NOIR		B		6.584		1

		21		5		18		BLANC		H		9.771		1

		21		6		18		NOIR		D		10.572		1

		21		7		4.5		NOIR		B		5.418		1

		21		8		4.5		BLANC		G		5.418		1

		21		9		9		BLANC		B		NON		1

		21		10		9		NOIR		G		6.693		1

		21		11		18		BLANC		D		11.099		1

		21		12		18		NOIR		H		10.725		1

		22		1		4.5		BLANC		H		5.418		1

		22		2		4.5		NOIR		D		non		1

		22		3		9		BLANC		G		non		1

		22		4		9		NOIR		B		non		1

		22		5		18		BLANC		H		9.79		1

		22		6		18		NOIR		D		10.793		1

		22		7		4.5		NOIR		B		5.462		1

		22		8		4.5		BLANC		G		5.418		1

		22		9		9		BLANC		B		non		1

		22		10		9		NOIR		G		non		1

		22		11		18		BLANC		D		11.221		1

		22		12		18		NOIR		H		10.632		1

		23		1		4.5		NOIR		G		5.418		2

		23		2		4.5		BLANC		H		5.462		2

		23		3		9		NOIR		B		10.275		2

		23		4		9		BLANC		D		7.356		2

		23		5		18		NOIR		D		12.633		2

		23		6		18		BLANC		H		11.712		2

		23		7		4.5		BLANC		H		5.462		2

		23		8		4.5		NOIR		D		5.418		2

		23		9		9		NOIR		G				2

		23		10		9		BLANC		B				2

		23		11		18		NOIR		D				2

		23		12		18		BLANC		H				2

		24		1		4.5		NOIR		G		6.325		2

		24		2		4.5		BLANC		H		5.462		2

		24		3		9		NOIR		B		11.017		2

		24		4		9		BLANC		D		8.73		2

		24		5		18		NOIR		D		18.806		2

		24		6		18		BLANC		H		13.804		2

		24		7		4.5		BLANC		H		5.462		2

		24		8		4.5		NOIR		D		5.418		2

		24		9		9		NOIR		G		8.908		2

		24		10		9		BLANC		B		9.248		2

		24		11		18		NOIR		D		14.591		2

		24		12		18		BLANC		H		13.663		2

		25		1		4.5		BLANC		H		5.418		1

		25		2		4.5		NOIR		D		5.462		1

		25		3		9		BLANC		G		6.671		1

		25		4		9		NOIR		B		NON		1

		25		5		18		BLANC		H		9.47		1

		25		6		18		NOIR		D		10.15		1

		25		7		4.5		NOIR		B		5.545		1

		25		8		4.5		BLANC		G		5.418		1

		25		9		9		BLANC		B		6.325		1

		25		10		9		NOIR		G		7.118		1

		25		11		18		BLANC		D		11.124		1

		25		12		18		NOIR		H		10.346		1

		26		1		4.5		BLANC		H		5.418		1

		26		2		4.5		NOIR		D		5.418		1

		26		3		9		BLANC		G		6.423		1

		26		4		9		NOIR		B		6.517		1

		26		5		18		BLANC		H		9.46		1

		26		6		18		NOIR		D		9.874		1

		26		7		4.5		NOIR		B		5.462		1

		26		8		4.5		BLANC		G		5.418		1

		26		9		9		BLANC		B		6.375		1

		26		10		9		NOIR		G		6.776		1

		26		11		18		BLANC		D		9.319		1

		26		12		18		NOIR		H		10.213		1

		27		1		4.5		NOIR		G		6.055		2

		27		2		4.5		BLANC		H		5.698		2

		27				9		NOIR		B				2

		27		4		9		BLANC		D		9.133		2

		27		5		18		NOIR		D		17.095		2

		27		6		18		BLANC		H		14.147		2

		27		7		4.5		BLANC		H		5.87		2

		27		8		4.5		NOIR		D		5.327		2

		27		9		9		NOIR		G		9.884		2

		27		10		9		BLANC		B		8.615		2

		27		11		18		NOIR		D		12.925		2

		27		12		18		BLANC		H		12.351		2

		28		1		4.5		NOIR		G		5.934		2

		28		2		4.5		BLANC		H		5.804		2

		28		3		9		NOIR		B		8.462		2

		28		4		9		BLANC		D		8.974		2

		28		5		18		NOIR		D		16.728		2

		28		6		18		BLANC		H		17.483		2

		28		7		4.5		BLANC		H		6.325		2

		28		8		4.5		NOIR		D		5.87		2

		28		9		9		NOIR		G		9.902		2

		28		10		9		BLANC		B		8.875		2

		28		11		18		NOIR		D		12.246		2

		28		12		18		BLANC		H		12.889		2

		29		1		4.5		BLANC		H		5.462		1

		29		2		4.5		NOIR		D		5.504		1

		29		3		9		BLANC		G		6.423		1

		29		4		9		NOIR		B		6.494		1

		29		5		18		BLANC		H		9.967		1

		29		6		18		NOIR		D		11.524		1

		29		7		4.5		NOIR		B		5.462		1

		29		8		4.5		BLANC		G		5.418		1

		29		9		9		BLANC		B		6.447		1

		29		10		9		NOIR		G		6.671		1

		29		11		18		BLANC		D		9.675		1

		29		12		18		NOIR		H		12.201		1

		30		1		4.5		BLANC		H		5.504		1

		30		2		4.5		NOIR		D		5.462		1

		30		3		9		BLANC		G		6.517		1

		30		4		9		NOIR		B		6.494		1

		30		5		18		BLANC		H		non		1

		30		6		18		NOIR		D		11.484		1

		30		7		4.5		NOIR		B		5.545		1

		30		8		4.5		BLANC		G		5.418		1

		30		9		9		BLANC		B		6.517		1

		30		10		9		NOIR		G		6.693		1

		30		11		18		BLANC		D		non		1

		30		12		18		NOIR		H		12.088		1

		31		1		4.5		NOIR		G		5.698		2

		31		2		4.5		BLANC		H		5.545		2

		31		3		9		NOIR		B		11.477		2

		31		4		9		BLANC		D		7.840		2

		31		5		18		NOIR		D		13.386		2

		31		6		18		BLANC		H		12.336		2

		31		7		4.5		BLANC		H		5.624		2

		31		8		4.5		NOIR		D		5.585		2

		31		9		9		NOIR		G		7.652		2

		31		10		9		BLANC		B		9.102		2

		31		11		18		NOIR		D		12.261		2

		31		12		18		BLANC		H		11.325		2

		32		1		4.5		NOIR		G		5.545		2

		32		2		4.5		BLANC		H		5.418		2

		32		3		9		NOIR		B		12.148		2

		32		4		9		BLANC		D		7.469		2

		32		5		18		NOIR		D		11.913		2

		32		6		18		BLANC		H		12.544		2

		32		7		4.5		BLANC		H		5.462		2

		32		8		4.5		NOIR		D		5.545		2

		32		9		9		NOIR		G		7.009		2

		32		10		9		BLANC		B		7.577		2

		32		11		18		NOIR		D		12.035		2

		32		12		18		BLANC		H		11.058		2

		33		1		4.5		BLANC		H		5.462

		33		2		4.5		NOIR		D		5.624

		33		3		9		BLANC		G		7.118

		33		4		9		NOIR		B		NON

		33		5		18		BLANC		H		NON

		33		6		18		NOIR		D		NON

		33		7		4.5		NOIR		B		5.902

		33		8		4.5		BLANC		G		5.585

		33		9		9		BLANC		B		7.453

		33		10		9		NOIR		G		8.831

		33		11		18		BLANC		D		11.943

		33		12		18		NOIR		H		13.733





MoyenneB1

		sujets		N° essai		distances		positive/négatif		H / V		Estimation sujet		ORDRE

		1		1		4.5		BLANC		H		5.442		1

		1		8		4.5		BLANC		G		5.442		1

		2		1		4.5		BLANC		H		5.484		1

		2		8		4.5		BLANC		G		5.484		1

		3		2		4.5		BLANC		H		5.399		2

		3		7		4.5		BLANC		H		5.585		2

		4		2		4.5		BLANC		H		5.399		2

		4		7		4.5		BLANC		H		5.545		2

		5		1		4.5		BLANC		H		5.418		1

		5		8		4.5		BLANC		G		5.504		1

		6		1		4.5		BLANC		H		5.418		1

		6		8		4.5		BLANC		G		5.504		1

		7		2		4.5		BLANC		H		9.733		2

		7		7		4.5		BLANC		H		8.303		2

		8		2		4.5		BLANC		H		7.324		2

		8		7		4.5		BLANC		H		7.307		2

		9		1		4.5		BLANC		H		5.585		1

		9		8		4.5		BLANC		G		5.462		1

		10		1		4.5		BLANC		H		5.837		1

		10		8		4.5		BLANC		G		5.462		1

		11		2		4.5		BLANC		H		5.545		2

		11		7		4.5		BLANC		H		5.545		2

		12		2		4.5		BLANC		H		5.662		2

		12		7		4.5		BLANC		H		5.545		2

		13		1		4.5		BLANC		H		5.624		1

		13		8		4.5		BLANC		G		5.624		1

		14		1		4.5		BLANC		H		5.585		1

		14		8		4.5		BLANC		G		5.624		1

		15		2		4.5		BLANC		H		5.545		2

		15		7		4.5		BLANC		H		5.662		2

		16		2		4.5		BLANC		H		5.545		2

		16		7		4.5		BLANC		H		5.545		2		5.86525

		1		2		4.5		NOIR		D		5.442		1

		1		7		4.5		NOIR		B		5.677		1

		2		2		4.5		NOIR		D		5.484		1

		2		7		4.5		NOIR		B		6.03		1

		3		1		4.5		NOIR		G		5.545		2

		3		8		4.5		NOIR		D		5.965		2

		4		1		4.5		NOIR		G		5.545		2

		4		8		4.5		NOIR		D		5.995		2

		5		2		4.5		NOIR		D				1

		5		7		4.5		NOIR		B				1

		6		2		4.5		NOIR		D		5.504		1

		6		7		4.5		NOIR		B		5.545		1

		7		1		4.5		NOIR		G		6.796		2

		7		8		4.5		NOIR		D		9.617		2

		8		1		4.5		NOIR		G		9.196		2

		8		8		4.5		NOIR		D		8.45		2

		9		2		4.5		NOIR		D		5.734		1

		9		7		4.5		NOIR		B		5.698		1

		10		2		4.5		NOIR		D		6.584		1

		10		7		4.5		NOIR		B		5.769		1

		11		1		4.5		NOIR		G		5.545		2

		11		8		4.5		NOIR		D		5.462		2

		12		1		4.5		NOIR		G				2

		12		8		4.5		NOIR		D				2

		13		2		4.5		NOIR		D		5.662		1

		13		7		4.5		NOIR		B		5.624		1

		14		2		4.5		NOIR		D		5.698		1

		14		7		4.5		NOIR		B		5.804		1

		15		1		4.5		NOIR		G		5.504		2

		15		8		4.5		NOIR		D		5.504		2

		16		1		4.5		NOIR		G		5.545		2

		16		8		4.5		NOIR		D		5.504		2		6.0867142857

		1		3		9		BLANC		G		7.188		1

		1		9		9		BLANC		B		6.348		1

		2		3		9		BLANC		G				1

		2		9		9		BLANC		B		6.599		1

		3		4		9		BLANC		D		7.064		2

		3		10		9		BLANC		B		8.315		2

		4		4		9		BLANC		D		7.896		2

		4		10		9		BLANC		B		8.072		2

		5		3		9		BLANC		G		6.14		1

		5		9		9		BLANC		B		6.671		1

		6		3		9		BLANC		G		6.055		1

		6		9		9		BLANC		B		6.35		1

		7		4		9		BLANC		D		9.319		2

		7		10		9		BLANC		B		10.984		2

		8		4		9		BLANC		D		8.908		2

		8		10		9		BLANC		B		11.107		2

		9		3		9		BLANC		G		7.547		1

		9		9		9		BLANC		B		6.584		1

		10		3		9		BLANC		G		7.652		1

		10		9		9		BLANC		B		6.776		1

		11		4		9		BLANC		D		6.195		2

		11		10		9		BLANC		B		6.972		2

		12		4		9		BLANC		D		6.693		2

		12		10		9		BLANC		B				2

		13		3		9		BLANC		G		6.796		1

		13		9		9		BLANC		B		7.064		1

		14		3		9		BLANC		G		6.876		1

		14		9		9		BLANC		B		7.153		1

		15		4		9		BLANC		D		6.856		2

		15		10		9		BLANC		B		7.682		2

		16		4		9		BLANC		D		6.856		2

		16		10		9		BLANC		B		7.592		2		7.4103333333

		1		4		9		NOIR		B		5.442		1

		1		10		9		NOIR		G		6.958		1

		2		4		9		NOIR		B				1

		2		10		9		NOIR		G		7.154		1

		3		3		9		NOIR		B		7.29		2

		3		9		9		NOIR		G		8.401		2

		4		3		9		NOIR		B		6.607		2

		4		9		9		NOIR		G		8.352		2

		5		4		9		NOIR		B				1

		5		10		9		NOIR		G		7.469		1

		6		4		9		NOIR		B		6.274		1

		6		10		9		NOIR		G		6.816		1

		7		3		9		NOIR		B		9.588		2

		7		9		9		NOIR		G		12.53		2

		8		3		9		NOIR		B		12.156		2

		8		9		9		NOIR		G		11.301		2

		9		4		9		NOIR		B		7.307		1

		9		10		9		NOIR		G		7.153		1

		10		4		9		NOIR		B		7.84		1

		10		10		9		NOIR		G		7.171		1

		11		3		9		NOIR		B		7.082		2

		11		9		9		NOIR		G		6.836		2

		12		3		9		NOIR		B				2

		12		9		9		NOIR		G				2

		13		4		9		NOIR		B				1

		13		10		9		NOIR		G		8.315		1

		14		4		9		NOIR		B		7.667		1

		14		10		9		NOIR		G		7.896		1

		15		3		9		NOIR		B		6.399		2

		15		9		9		NOIR		G		7.84		2

		16		3		9		NOIR		B		6.562		2

		16		9		9		NOIR		G		7.992		2		7.8665925926

		1		5		18		BLANC		H		10.327		1

		1		11		18		BLANC		D		10.666		1

		2		5		18		BLANC		H		10.405		1

		2		11		18		BLANC		D		10.815		1

		3		6		18		BLANC		H		11.843		2

		3		12		18		BLANC		H		13.592		2

		4		6		18		BLANC		H		11.365		2

		4		12		18		BLANC		H		13.099		2

		5		5		18		BLANC		H		10.555		1

		5		11		18		BLANC		D		10.041		1

		6		5		18		BLANC		H				1

		6		11		18		BLANC		D		10.013		1

		7		6		18		BLANC		H		19.131		2

		7		12		18		BLANC		H		19.806		2

		8		6		18		BLANC		H		17.041		2

		8		12		18		BLANC		H		16.3		2

		9		5		18		BLANC		H		10.46		1

		9		11		18		BLANC		D		9.43		1

		10		5		18		BLANC		H		10.46		1

		10		11		18		BLANC		D		9.34		1

		11		6		18		BLANC		H		10.801		2

		11		12		18		BLANC		H		11.492		2

		12		6		18		BLANC		H		10.717		2

		12		12		18		BLANC		H		11.325		2

		13		5		18		BLANC		H		12.991		1

		13		11		18		BLANC		D		11.634		1

		14		5		18		BLANC		H		11.889		1

		14		11		18		BLANC		D		11.421		1

		15		6		18		BLANC		H		12.164		2

		15		12		18		BLANC		H		12.156		2

		16		6		18		BLANC		H		12.426		2

		16		12		18		BLANC		H		12.156		2		12.1245483871

		1		6		18		NOIR		D		10.633		1

		1		12		18		NOIR		H		12.936		1

		2		6		18		NOIR		D		10.275		1

		2		12		18		NOIR		H		14.957		1

		3		5		18		NOIR		D		15.045		2

		3		11		18		NOIR		D		11.673		2

		4		5		18		NOIR		D		16.089		2

		4		11		18		NOIR		D		11.555		2

		5		6		18		NOIR		D		10.818		1

		5		12		18		NOIR		H		11.54		1

		6		6		18		NOIR		D		10.266		1

		6		12		18		NOIR		H		10.022		1

		7		5		18		NOIR		D		23.955		2

		7		11		18		NOIR		D		21.688		2

		8		5		18		NOIR		D		23.756		2

		8		11		18		NOIR		D		22.251		2

		9		6		18		NOIR		D		9.598		1

		9		12		18		NOIR		H		13.092		1

		10		6		18		NOIR		D		10.257		1

		10		12		18		NOIR		H		13.113		1

		11		5		18		NOIR		D		10.284		2

		11		11		18		NOIR		D		11.484		2

		12		5		18		NOIR		D				2

		12		11		18		NOIR		D				2

		13		6		18		NOIR		D		13.228		1

		13		12		18		NOIR		H		13.164		1

		14		6		18		NOIR		D		13.228		1

		14		12		18		NOIR		H				1

		15		5		18		NOIR		D		13.121		2

		15		11		18		NOIR		D		13.443		2

		16		5		18		NOIR		D		12.969		2

		16		11		18		NOIR		D		13.041		2		13.7062413793
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TRi horizontalitéB1

		1		7		4.5		NOIR		B		5.677		1		H

		2		7		4.5		NOIR		B		6.03		1		H

		5		7		4.5		NOIR		B				1		F

		6		7		4.5		NOIR		B		5.545		1		F

		9		7		4.5		NOIR		B		5.698		1		F

		10		7		4.5		NOIR		B		5.769		1		F

		13		7		4.5		NOIR		B		5.624		1		F

		14		7		4.5		NOIR		B		5.804		1		F

		1		4		9		NOIR		B		5.442		1		H

		1		9		9		BLANC		B		6.348		1		H

		12		10		9		BLANC		B				2		F

		2		9		9		BLANC		B		6.599		1		H

		3		3		9		NOIR		B		7.29		2		F

		3		10		9		BLANC		B		8.315		2		F

		4		3		9		NOIR		B		6.607		2		H

		4		10		9		BLANC		B		8.072		2		H

		5		9		9		BLANC		B		6.671		1		F

		6		4		9		NOIR		B		6.274		1		F

		6		9		9		BLANC		B		6.35		1		F

		7		3		9		NOIR		B		9.588		2		H

		7		10		9		BLANC		B		10.984		2		H

		8		3		9		NOIR		B		12.156		2		F

		8		10		9		BLANC		B		11.107		2		F

		9		4		9		NOIR		B		7.307		1		F

		9		9		9		BLANC		B		6.584		1		F

		10		4		9		NOIR		B		7.84		1		F

		10		9		9		BLANC		B		6.776		1		F

		11		3		9		NOIR		B		7.082		2

		11		10		9		BLANC		B		6.972		2

		2		4		9		NOIR		B				1		H

		5		4		9		NOIR		B				1		F

		12		3		9		NOIR		B				2		F

		13		4		9		NOIR		B				1		F

		13		9		9		BLANC		B		7.064		1		F

		14		4		9		NOIR		B		7.667		1		F

		14		9		9		BLANC		B		7.153		1		F

		15		3		9		NOIR		B		6.399		2		F

		15		10		9		BLANC		B		7.682		2		F

		16		3		9		NOIR		B		6.562		2		F

		16		10		9		BLANC		B		7.592		2		F

		1		2		4.5		NOIR		D		5.442		1		H

		2		2		4.5		NOIR		D		5.484		1		H

		3		8		4.5		NOIR		D		5.965		2		F

		4		8		4.5		NOIR		D		5.995		2		H

		5		2		4.5		NOIR		D				1		F

		6		2		4.5		NOIR		D		5.504		1		F

		7		8		4.5		NOIR		D		9.617		2		H

		8		8		4.5		NOIR		D		8.45		2		F

		9		2		4.5		NOIR		D		5.734		1		F

		10		2		4.5		NOIR		D		6.584		1		F

		11		8		4.5		NOIR		D		5.462		2

		12		8		4.5		NOIR		D				2		F

		13		2		4.5		NOIR		D		5.662		1		F

		14		2		4.5		NOIR		D		5.698		1		F

		15		8		4.5		NOIR		D		5.504		2		F

		16		8		4.5		NOIR		D		5.504		2		F

		3		4		9		BLANC		D		7.064		2		F

		4		4		9		BLANC		D		7.896		2		H

		7		4		9		BLANC		D		9.319		2		H

		8		4		9		BLANC		D		8.908		2		F

		11		4		9		BLANC		D		6.195		2

		12		4		9		BLANC		D		6.693		2		F

		15		4		9		BLANC		D		6.856		2		F

		16		4		9		BLANC		D		6.856		2		F

		1		6		18		NOIR		D		10.633		1		H

		1		11		18		BLANC		D		10.666		1		H

		2		6		18		NOIR		D		10.275		1		H

		2		11		18		BLANC		D		10.815		1		H

		3		5		18		NOIR		D		15.045		2		F

		3		11		18		NOIR		D		11.673		2		F

		4		5		18		NOIR		D		16.089		2		H

		4		11		18		NOIR		D		11.555		2		H

		5		6		18		NOIR		D		10.818		1		F

		5		11		18		BLANC		D		10.041		1		F

		6		6		18		NOIR		D		10.266		1		F

		6		11		18		BLANC		D		10.013		1		F

		7		5		18		NOIR		D		23.955		2		H

		7		11		18		NOIR		D		21.688		2		H

		8		5		18		NOIR		D		23.756		2		F

		8		11		18		NOIR		D		22.251		2		F

		9		6		18		NOIR		D		9.598		1		F

		9		11		18		BLANC		D		9.43		1		F

		10		6		18		NOIR		D		10.257		1		F

		10		11		18		BLANC		D		9.34		1		F

		11		5		18		NOIR		D		10.284		2

		11		11		18		NOIR		D		11.484		2

		12		5		18		NOIR		D				2		F

		12		11		18		NOIR		D				2		F

		13		6		18		NOIR		D		13.228		1		F

		13		11		18		BLANC		D		11.634		1		F

		14		6		18		NOIR		D		13.228		1		F

		14		11		18		BLANC		D		11.421		1		F

		15		5		18		NOIR		D		13.121		2		F

		15		11		18		NOIR		D		13.443		2		F

		16		5		18		NOIR		D		12.969		2		F

		16		11		18		NOIR		D		13.041		2		F

		1		8		4.5		BLANC		G		5.442		1		H

		2		8		4.5		BLANC		G		5.484		1		H

		3		1		4.5		NOIR		G		5.545		2		F

		4		1		4.5		NOIR		G		5.545		2		H

		5		8		4.5		BLANC		G		5.504		1		F

		12		1		4.5		NOIR		G				2		F

		6		8		4.5		BLANC		G		5.504		1		F

		7		1		4.5		NOIR		G		6.796		2		H

		8		1		4.5		NOIR		G		9.196		2		F

		9		8		4.5		BLANC		G		5.462		1		F

		10		8		4.5		BLANC		G		5.462		1		F

		11		1		4.5		NOIR		G		5.545		2

		13		8		4.5		BLANC		G		5.624		1		F

		14		8		4.5		BLANC		G		5.624		1		F

		15		1		4.5		NOIR		G		5.504		2		F

		16		1		4.5		NOIR		G		5.545		2		F

		1		3		9		BLANC		G		7.188		1		H

		1		10		9		NOIR		G		6.958		1		H

		2		3		9		BLANC		G				1		H

		2		10		9		NOIR		G		7.154		1		H

		3		9		9		NOIR		G		8.401		2		F

		4		9		9		NOIR		G		8.352		2		H

		5		3		9		BLANC		G		6.14		1		F

		5		10		9		NOIR		G		7.469		1		F

		6		3		9		BLANC		G		6.055		1		F

		6		10		9		NOIR		G		6.816		1		F

		7		9		9		NOIR		G		12.53		2		H

		8		9		9		NOIR		G		11.301		2		F

		9		3		9		BLANC		G		7.547		1		F

		9		10		9		NOIR		G		7.153		1		F

		10		3		9		BLANC		G		7.652		1		F

		10		10		9		NOIR		G		7.171		1		F

		11		9		9		NOIR		G		6.836		2

		12		9		9		NOIR		G				2		F

		13		3		9		BLANC		G		6.796		1		F

		13		10		9		NOIR		G		8.315		1		F

		14		3		9		BLANC		G		6.876		1		F

		14		10		9		NOIR		G		7.896		1		F

		15		9		9		NOIR		G		7.84		2		F

		16		9		9		NOIR		G		7.992		2		F

		1		1		4.5		BLANC		H		5.442		1		H

		2		1		4.5		BLANC		H		5.484		1		H

		3		2		4.5		BLANC		H		5.399		2		F

		3		7		4.5		BLANC		H		5.585		2		F

		4		2		4.5		BLANC		H		5.399		2		H

		4		7		4.5		BLANC		H		5.545		2		H

		5		1		4.5		BLANC		H		5.418		1		F

		6		1		4.5		BLANC		H		5.418		1		F

		7		2		4.5		BLANC		H		9.733		2		H

		7		7		4.5		BLANC		H		8.303		2		H

		8		2		4.5		BLANC		H		7.324		2		F

		8		7		4.5		BLANC		H		7.307		2		F

		9		1		4.5		BLANC		H		5.585		1		F

		10		1		4.5		BLANC		H		5.837		1		F

		11		2		4.5		BLANC		H		5.545		2

		11		7		4.5		BLANC		H		5.545		2

		12		2		4.5		BLANC		H		5.662		2		F

		12		7		4.5		BLANC		H		5.545		2		F

		13		1		4.5		BLANC		H		5.624		1		F

		14		1		4.5		BLANC		H		5.585		1		F

		15		2		4.5		BLANC		H		5.545		2		F

		15		7		4.5		BLANC		H		5.662		2		F

		16		2		4.5		BLANC		H		5.545		2		F

		16		7		4.5		BLANC		H		5.545		2		F

		1		5		18		BLANC		H		10.327		1		H

		1		12		18		NOIR		H		12.936		1		H

		2		5		18		BLANC		H		10.405		1		H

		2		12		18		NOIR		H		14.957		1		H

		3		6		18		BLANC		H		11.843		2		F

		3		12		18		BLANC		H		13.592		2		F

		4		6		18		BLANC		H		11.365		2		H

		4		12		18		BLANC		H		13.099		2		H

		6		5		18		BLANC		H				1		F

		5		5		18		BLANC		H		10.555		1		F

		5		12		18		NOIR		H		11.54		1		F

		6		12		18		NOIR		H		10.022		1		F

		7		6		18		BLANC		H		19.131		2		H

		7		12		18		BLANC		H		19.806		2		H

		8		6		18		BLANC		H		17.041		2		F

		8		12		18		BLANC		H		16.3		2		F

		9		5		18		BLANC		H		10.46		1		F

		9		12		18		NOIR		H		13.092		1		F

		10		5		18		BLANC		H		10.46		1		F

		10		12		18		NOIR		H		13.113		1		F

		11		6		18		BLANC		H		10.801		2

		11		12		18		BLANC		H		11.492		2

		12		6		18		BLANC		H		10.717		2		F

		12		12		18		BLANC		H		11.325		2		F

		13		5		18		BLANC		H		12.991		1		F

		13		12		18		NOIR		H		13.164		1		F

		14		5		18		BLANC		H		11.889		1		F

		14		12		18		NOIR		H				1		F

		15		6		18		BLANC		H		12.164		2		F

		15		12		18		BLANC		H		12.156		2		F

		16		6		18		BLANC		H		12.426		2		F

		16		12		18		BLANC		H		12.156		2		F
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Tri contrasteB1

		1		1		4.5		BLANC		H		5.442		1		H

		1		8		4.5		BLANC		G		5.442		1		H

		2		1		4.5		BLANC		H		5.484		1		H

		2		8		4.5		BLANC		G		5.484		1		H

		3		2		4.5		BLANC		H		5.399		2		F

		3		7		4.5		BLANC		H		5.585		2		F

		4		2		4.5		BLANC		H		5.399		2		H

		4		7		4.5		BLANC		H		5.545		2		H

		5		1		4.5		BLANC		H		5.418		1		F

		5		8		4.5		BLANC		G		5.504		1		F

		6		1		4.5		BLANC		H		5.418		1		F

		6		8		4.5		BLANC		G		5.504		1		F

		7		2		4.5		BLANC		H		9.733		2		H

		7		7		4.5		BLANC		H		8.303		2		H

		8		2		4.5		BLANC		H		7.324		2		F

		8		7		4.5		BLANC		H		7.307		2		F

		9		1		4.5		BLANC		H		5.585		1		F

		9		8		4.5		BLANC		G		5.462		1		F

		10		1		4.5		BLANC		H		5.837		1		F

		10		8		4.5		BLANC		G		5.462		1		F

		11		2		4.5		BLANC		H		5.545		2

		11		7		4.5		BLANC		H		5.545		2

		12		2		4.5		BLANC		H		5.662		2		F

		12		7		4.5		BLANC		H		5.545		2		F

		13		1		4.5		BLANC		H		5.624		1		F

		13		8		4.5		BLANC		G		5.624		1		F

		14		1		4.5		BLANC		H		5.585		1		F

		14		8		4.5		BLANC		G		5.624		1		F

		15		2		4.5		BLANC		H		5.545		2		F

		15		7		4.5		BLANC		H		5.662		2		F

		16		2		4.5		BLANC		H		5.545		2		F

		16		7		4.5		BLANC		H		5.545		2		F

		1		3		9		BLANC		G		7.188		1		H

		1		9		9		BLANC		B		6.348		1		H

		2		3		9		BLANC		G		NON		1		H

		2		9		9		BLANC		B		6.599		1		H

		3		4		9		BLANC		D		7.064		2		F

		3		10		9		BLANC		B		8.315		2		F

		4		4		9		BLANC		D		7.896		2		H

		4		10		9		BLANC		B		8.072		2		H

		5		3		9		BLANC		G		6.14		1		F

		5		9		9		BLANC		B		6.671		1		F

		6		3		9		BLANC		G		6.055		1		F

		6		9		9		BLANC		B		6.35		1		F

		7		4		9		BLANC		D		9.319		2		H

		7		10		9		BLANC		B		10.984		2		H

		8		4		9		BLANC		D		8.908		2		F

		8		10		9		BLANC		B		11.107		2		F

		9		3		9		BLANC		G		7.547		1		F

		9		9		9		BLANC		B		6.584		1		F

		10		3		9		BLANC		G		7.652		1		F

		10		9		9		BLANC		B		6.776		1		F

		11		4		9		BLANC		D		6.195		2

		11		10		9		BLANC		B		6.972		2

		12		10		9		BLANC		B		NON		2		F

		12		4		9		BLANC		D		6.693		2		F

		13		3		9		BLANC		G		6.796		1		F

		13		9		9		BLANC		B		7.064		1		F

		14		3		9		BLANC		G		6.876		1		F

		14		9		9		BLANC		B		7.153		1		F

		15		4		9		BLANC		D		6.856		2		F

		15		10		9		BLANC		B		7.682		2		F

		16		4		9		BLANC		D		6.856		2		F

		16		10		9		BLANC		B		7.592		2		F

		1		5		18		BLANC		H		10.327		1		H

		1		11		18		BLANC		D		10.666		1		H

		2		5		18		BLANC		H		10.405		1		H

		2		11		18		BLANC		D		10.815		1		H

		3		6		18		BLANC		H		11.843		2		F

		3		12		18		BLANC		H		13.592		2		F

		4		6		18		BLANC		H		11.365		2		H

		4		12		18		BLANC		H		13.099		2		H

		5		5		18		BLANC		H		10.555		1		F

		5		11		18		BLANC		D		10.041		1		F

		6		5		18		BLANC		H		NON		1		F

		6		11		18		BLANC		D		10.013		1		F

		7		6		18		BLANC		H		19.131		2		H

		7		12		18		BLANC		H		19.806		2		H

		8		6		18		BLANC		H		17.041		2		F

		8		12		18		BLANC		H		16.3		2		F

		9		5		18		BLANC		H		10.46		1		F

		9		11		18		BLANC		D		9.43		1		F

		10		5		18		BLANC		H		10.46		1		F

		10		11		18		BLANC		D		9.34		1		F

		11		6		18		BLANC		H		10.801		2

		11		12		18		BLANC		H		11.492		2

		12		6		18		BLANC		H		10.717		2		F

		12		12		18		BLANC		H		11.325		2		F

		13		5		18		BLANC		H		12.991		1		F

		13		11		18		BLANC		D		11.634		1		F

		14		5		18		BLANC		H		11.889		1		F

		14		11		18		BLANC		D		11.421		1		F

		15		6		18		BLANC		H		12.164		2		F

		15		12		18		BLANC		H		12.156		2		F

		16		6		18		BLANC		H		12.426		2		F

		16		12		18		BLANC		H		12.156		2		F

		1		2		4.5		NOIR		D		5.442		1		H

		1		7		4.5		NOIR		B		5.677		1		H

		2		2		4.5		NOIR		D		5.484		1		H

		2		7		4.5		NOIR		B		6.03		1		H

		3		1		4.5		NOIR		G		5.545		2		F

		3		8		4.5		NOIR		D		5.965		2		F

		4		1		4.5		NOIR		G		5.545		2		H

		4		8		4.5		NOIR		D		5.995		2		H

		5		2		4.5		NOIR		D		NON		1		F

		5		7		4.5		NOIR		B		NON		1		F

		6		2		4.5		NOIR		D		5.504		1		F

		6		7		4.5		NOIR		B		5.545		1		F

		7		1		4.5		NOIR		G		6.796		2		H

		7		8		4.5		NOIR		D		9.617		2		H

		8		1		4.5		NOIR		G		9.196		2		F

		8		8		4.5		NOIR		D		8.45		2		F

		9		2		4.5		NOIR		D		5.734		1		F

		9		7		4.5		NOIR		B		5.698		1		F

		10		2		4.5		NOIR		D		6.584		1		F

		10		7		4.5		NOIR		B		5.769		1		F

		11		1		4.5		NOIR		G		5.545		2

		11		8		4.5		NOIR		D		5.462		2

		12		1		4.5		NOIR		G		NON		2		F

		12		8		4.5		NOIR		D		NON		2		F

		13		2		4.5		NOIR		D		5.662		1		F

		13		7		4.5		NOIR		B		5.624		1		F

		14		2		4.5		NOIR		D		5.698		1		F

		14		7		4.5		NOIR		B		5.804		1		F

		15		1		4.5		NOIR		G		5.504		2		F

		15		8		4.5		NOIR		D		5.504		2		F

		16		1		4.5		NOIR		G		5.545		2		F

		16		8		4.5		NOIR		D		5.504		2		F

		1		4		9		NOIR		B		5.442		1		H

		1		10		9		NOIR		G		6.958		1		H

		2		10		9		NOIR		G		7.154		1		H

		2		4		9		NOIR		B		NON		1		H

		3		3		9		NOIR		B		7.29		2		F

		3		9		9		NOIR		G		8.401		2		F

		4		3		9		NOIR		B		6.607		2		H

		4		9		9		NOIR		G		8.352		2		H

		5		10		9		NOIR		G		7.469		1		F

		5		4		9		NOIR		B		NON		1		F

		6		4		9		NOIR		B		6.274		1		F

		6		10		9		NOIR		G		6.816		1		F

		7		3		9		NOIR		B		9.588		2		H

		7		9		9		NOIR		G		12.53		2		H

		8		3		9		NOIR		B		12.156		2		F

		8		9		9		NOIR		G		11.301		2		F

		9		4		9		NOIR		B		7.307		1		F

		9		10		9		NOIR		G		7.153		1		F

		10		4		9		NOIR		B		7.84		1		F

		10		10		9		NOIR		G		7.171		1		F

		11		3		9		NOIR		B		7.082		2

		11		9		9		NOIR		G		6.836		2

		12		3		9		NOIR		B		NON		2		F

		12		9		9		NOIR		G		NON		2		F

		13		4		9		NOIR		B		NON		1		F

		13		10		9		NOIR		G		8.315		1		F

		14		4		9		NOIR		B		7.667		1		F

		14		10		9		NOIR		G		7.896		1		F

		15		3		9		NOIR		B		6.399		2		F

		15		9		9		NOIR		G		7.84		2		F

		16		3		9		NOIR		B		6.562		2		F

		16		9		9		NOIR		G		7.992		2		F

		1		6		18		NOIR		D		10.633		1		H

		1		12		18		NOIR		H		12.936		1		H

		2		6		18		NOIR		D		10.275		1		H

		2		12		18		NOIR		H		14.957		1		H

		3		5		18		NOIR		D		15.045		2		F

		3		11		18		NOIR		D		11.673		2		F

		4		5		18		NOIR		D		16.089		2		H

		4		11		18		NOIR		D		11.555		2		H

		5		6		18		NOIR		D		10.818		1		F

		5		12		18		NOIR		H		11.54		1		F

		6		6		18		NOIR		D		10.266		1		F

		6		12		18		NOIR		H		10.022		1		F

		7		5		18		NOIR		D		23.955		2		H

		7		11		18		NOIR		D		21.688		2		H

		8		5		18		NOIR		D		23.756		2		F

		8		11		18		NOIR		D		22.251		2		F

		9		6		18		NOIR		D		9.598		1		F

		9		12		18		NOIR		H		13.092		1		F

		10		6		18		NOIR		D		10.257		1		F

		10		12		18		NOIR		H		13.113		1		F

		11		5		18		NOIR		D		10.284		2

		11		11		18		NOIR		D		11.484		2

		12		5		18		NOIR		D		NON		2		F

		12		11		18		NOIR		D		NON		2		F

		13		6		18		NOIR		D		13.228		1		F

		13		12		18		NOIR		H		13.164		1		F

		14		6		18		NOIR		D		13.228		1		F

		14		12		18		NOIR		H		NON		1		F

		15		5		18		NOIR		D		13.121		2		F

		15		11		18		NOIR		D		13.443		2		F

		16		5		18		NOIR		D		12.969		2		F

		16		11		18		NOIR		D		13.041		2		F
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Erreur sujets B1+B2

		sujets		N° essai		distances		positive/négatif		H / V		Estimation sujet		ORDRE		sexe

		2		3		9		BLANC		G		NON		1		H

		6		5		18		BLANC		H		NON		1		F

		12		10		9		BLANC		B		NON		2		F

		2		4		9		NOIR		B		NON		1		H

		5		2		4.5		NOIR		D		NON		1		F

		5		7		4.5		NOIR		B		NON		1		F

		5		4		9		NOIR		B		NON		1		F

		12		1		4.5		NOIR		G		NON		2		F

		12		8		4.5		NOIR		D		NON		2		F

		12		3		9		NOIR		B		NON		2		F

		12		9		9		NOIR		G		NON		2		F

		12		5		18		NOIR		D		NON		2		F

		12		11		18		NOIR		D		NON		2		F

		13		4		9		NOIR		B		NON		1		F

		14		12		18		NOIR		H		NON		1		F

						Brouillard 2

						21		9		9		BLANC		B		NON

						22		3		9		BLANC		G		non

						22		9		9		BLANC		B		non

						30		5		18		BLANC		H		non

						30		11		18		BLANC		D		non

						18		10		9		NOIR		G		non

						18		12		18		NOIR		H		non

						19		1		4.5		NOIR		G		NON

						19		3		9		NOIR		B		NON

						19		5		18		NOIR		D		NON

						19		8		4.5		NOIR		D		NON

						19		9		9		NOIR		G		NON

						19		11		18		NOIR		D		NON

						20		8		4.5		NOIR		D		NON

						20		11		18		NOIR		D		NON

						22		2		4.5		NOIR		D		non

						22		4		9		NOIR		B		non

						22		10		9		NOIR		G		non

						25		4		9		NOIR		B		NON





MoyenneB2

		17		1		4.5		BLANC		H		5.462

		17		8		4.5		BLANC		G		5.585

		18		1		4.5		BLANC		H		5.504

		18		8		4.5		BLANC		G		5.545

		19		2		4.5		BLANC		H		6.399

		19		7		4.5		BLANC		H		6.083

		20		2		4.5		BLANC		H		6.494

		20		7		4.5		BLANC		H		5.837

		21		1		4.5		BLANC		H		5.462

		21		8		4.5		BLANC		G		5.418

		22		1		4.5		BLANC		H		5.418

		22		8		4.5		BLANC		G		5.418

		23		2		4.5		BLANC		H		5.462

		23		7		4.5		BLANC		H		5.462

		24		2		4.5		BLANC		H		5.462

		24		7		4.5		BLANC		H		5.462

		25		1		4.5		BLANC		H		5.418

		25		8		4.5		BLANC		G		5.418

		26		1		4.5		BLANC		H		5.418

		26		8		4.5		BLANC		G		5.418

		27		2		4.5		BLANC		H		5.698

		27		7		4.5		BLANC		H		5.87

		28		2		4.5		BLANC		H		5.804

		28		7		4.5		BLANC		H		6.325

		29		1		4.5		BLANC		H		5.462

		29		8		4.5		BLANC		G		5.418

		30		1		4.5		BLANC		H		5.504

		30		8		4.5		BLANC		G		5.418

		31		2		4.5		BLANC		H		5.545

		31		7		4.5		BLANC		H		5.624

		32		2		4.5		BLANC		H		5.418

		32		7		4.5		BLANC		H		5.462		5.61540625

		17		2		4.5		NOIR		D		5.545

		17		7		4.5		NOIR		B		5.734

		18		2		4.5		NOIR		D		5.662

		18		7		4.5		NOIR		B		5.87

		20		1		4.5		NOIR		G		7.009

		21		2		4.5		NOIR		D		5.418

		21		7		4.5		NOIR		B		5.418

		22		7		4.5		NOIR		B		5.462

		23		1		4.5		NOIR		G		5.418

		23		8		4.5		NOIR		D		5.418

		24		1		4.5		NOIR		G		6.325

		24		8		4.5		NOIR		D		5.418

		25		2		4.5		NOIR		D		5.462

		25		7		4.5		NOIR		B		5.545

		26		2		4.5		NOIR		D		5.418

		26		7		4.5		NOIR		B		5.462

		27		1		4.5		NOIR		G		6.055

		27		8		4.5		NOIR		D		5.327

		28		1		4.5		NOIR		G		5.934

		28		8		4.5		NOIR		D		5.87

		29		2		4.5		NOIR		D		5.504

		29		7		4.5		NOIR		B		5.462

		30		2		4.5		NOIR		D		5.462

		30		7		4.5		NOIR		B		5.545

		31		1		4.5		NOIR		G		5.698

		31		8		4.5		NOIR		D		5.585

		32		1		4.5		NOIR		G		5.545

		32		8		4.5		NOIR		D		5.545		5.647		5.63015

		17		3		9		BLANC		G		6.816

		17		9		9		BLANC		B		6.876

		18		3		9		BLANC		G		6.99

		18		9		9		BLANC		B		6.876

		19		4		9		BLANC		D		8.24

		19		10		9		BLANC		B		8.662

		20		4		9		BLANC		D		8.24

		20		10		9		BLANC		B		8.627

		21		3		9		BLANC		G		6.607

		23		4		9		BLANC		D		7.356

		24		4		9		BLANC		D		8.73

		24		10		9		BLANC		B		9.248

		25		3		9		BLANC		G		6.671

		25		9		9		BLANC		B		6.325

		26		3		9		BLANC		G		6.423

		26		9		9		BLANC		B		6.375

		27		4		9		BLANC		D		9.133

		27		10		9		BLANC		B		8.615

		28		4		9		BLANC		D		8.974

		28		10		9		BLANC		B		8.875

		29		3		9		BLANC		G		6.423

		29		9		9		BLANC		B		6.447

		30		3		9		BLANC		G		6.517

		30		9		9		BLANC		B		6.517

		31		4		9		BLANC		D		7.84

		31		10		9		BLANC		B		9.102

		32		4		9		BLANC		D		7.469

		32		10		9		BLANC		B		7.577		7.5911071429

		17		4		9		NOIR		B		7.84

		17		10		9		NOIR		G		7.868

		18		4		9		NOIR		B		12.239

		20		3		9		NOIR		B		8.974

		20		9		9		NOIR		G		8.58

		21		4		9		NOIR		B		6.584

		21		10		9		NOIR		G		6.693

		23		3		9		NOIR		B		10.275

		24		3		9		NOIR		B		11.017

		24		9		9		NOIR		G		8.908

		25		10		9		NOIR		G		7.118

		26		4		9		NOIR		B		6.517

		26		10		9		NOIR		G		6.776

		27		9		9		NOIR		G		9.884

		28		3		9		NOIR		B		8.462

		28		9		9		NOIR		G		9.902

		29		4		9		NOIR		B		6.494

		29		10		9		NOIR		G		6.671

		30		4		9		NOIR		B		6.494

		30		10		9		NOIR		G		6.693

		31		3		9		NOIR		B		11.477

		31		9		9		NOIR		G		7.652

		32		3		9		NOIR		B		12.148

		32		9		9		NOIR		G		7.009		8.428125		7.9774230769

		17		5		18		BLANC		H		12.231

		17		11		18		BLANC		D		11.61

		18		5		18		BLANC		H		13.128

		18		11		18		BLANC		D		11.54

		19		6		18		BLANC		H		14.515

		19		12		18		BLANC		H		13.293

		20		6		18		BLANC		H		13.571

		20		12		18		BLANC		H		12.991

		21		5		18		BLANC		H		9.771

		21		11		18		BLANC		D		11.099

		22		5		18		BLANC		H		9.79

		22		11		18		BLANC		D		11.221

		23		6		18		BLANC		H		11.712

		24		6		18		BLANC		H		13.804

		24		12		18		BLANC		H		13.663		10.2495172414

		25		5		18		BLANC		H		9.47

		25		11		18		BLANC		D		11.124

		26		5		18		BLANC		H		9.46

		26		11		18		BLANC		D		9.319

		27		6		18		BLANC		H		14.147

		27		12		18		BLANC		H		12.351

		28		6		18		BLANC		H		17.483

		28		12		18		BLANC		H		12.889

		29		5		18		BLANC		H		9.967

		29		11		18		BLANC		D		9.675

		31		6		18		BLANC		H		12.336

		31		12		18		BLANC		H		11.325

		32		6		18		BLANC		H		12.544

		32		12		18		BLANC		H		11.058		11.9685172414

		17		6		18		NOIR		D		12.291

		17		12		18		NOIR		H		12.618

		18		6		18		NOIR		D		13.336

		20		5		18		NOIR		D		15.127

		21		6		18		NOIR		D		10.572

		21		12		18		NOIR		H		10.725

		22		6		18		NOIR		D		10.793

		22		12		18		NOIR		H		10.632

		23		5		18		NOIR		D		12.633

		24		5		18		NOIR		D		18.806

		24		11		18		NOIR		D		14.591

		25		6		18		NOIR		D		10.15

		25		12		18		NOIR		H		10.346

		26		6		18		NOIR		D		9.874

		26		12		18		NOIR		H		10.213

		27		5		18		NOIR		D		17.095

		27		11		18		NOIR		D		12.925

		28		5		18		NOIR		D		16.728

		28		11		18		NOIR		D		12.246

		29		6		18		NOIR		D		11.524

		29		12		18		NOIR		H		12.201

		30		6		18		NOIR		D		11.484

		30		12		18		NOIR		H		12.088

		31		5		18		NOIR		D		13.386

		31		11		18		NOIR		D		12.261

		32		5		18		NOIR		D		11.913

		32		11		18		NOIR		D		12.035		12.5404814815		12.2442857143
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7.469

7.577

11.61

7.84

11.54

12.239

11.099

8.974

11.221

6.584

11.124

10.275

9.319

11.017

9.675

6.517

12.291

8.462

13.336

6.494

15.127

6.494

10.572

11.477

10.793

12.148

12.633

5.462

18.806

5.504

14.591

6.399

10.15

6.083

9.874

6.494

17.095

5.837

12.925

5.462

16.728

5.418

12.246

5.462

11.524

5.462

11.484

5.462

13.386

5.462

12.261

5.418

11.913

5.418

12.035

5.698

5.585

5.87

5.545

5.804

5.418

6.325

5.418

5.462

5.418

5.504

5.418

5.545

5.418

5.624

5.418

5.418

7.009

5.462

5.418

12.231

6.325

13.128

6.055

14.515

5.934

13.293

5.698

13.571

5.545

12.991

6.816

9.771

6.99

9.79

6.607

11.712

6.671

13.804

6.423

13.663

6.423

9.47

6.517

9.46

7.868

14.147

8.58

12.351

6.693

17.483

8.908

12.889

7.118

9.967

6.776

12.336

9.884

11.325

9.902

12.544

6.671

11.058

6.693

12.618

7.652

10.725

7.009

10.632

10.346

10.213

12.201

12.088



Tri contrasteB2

		17		1		4.5		BLANC		H		5.462

		17		8		4.5		BLANC		G		5.585

		18		1		4.5		BLANC		H		5.504

		18		8		4.5		BLANC		G		5.545

		19		2		4.5		BLANC		H		6.399

		19		7		4.5		BLANC		H		6.083

		20		2		4.5		BLANC		H		6.494

		20		7		4.5		BLANC		H		5.837

		21		1		4.5		BLANC		H		5.462

		21		8		4.5		BLANC		G		5.418

		22		1		4.5		BLANC		H		5.418

		22		8		4.5		BLANC		G		5.418

		23		2		4.5		BLANC		H		5.462

		23		7		4.5		BLANC		H		5.462

		24		2		4.5		BLANC		H		5.462

		24		7		4.5		BLANC		H		5.462

		25		1		4.5		BLANC		H		5.418

		25		8		4.5		BLANC		G		5.418

		26		1		4.5		BLANC		H		5.418

		26		8		4.5		BLANC		G		5.418

		27		2		4.5		BLANC		H		5.698

		27		7		4.5		BLANC		H		5.87

		28		2		4.5		BLANC		H		5.804

		28		7		4.5		BLANC		H		6.325

		29		1		4.5		BLANC		H		5.462

		29		8		4.5		BLANC		G		5.418

		30		1		4.5		BLANC		H		5.504

		30		8		4.5		BLANC		G		5.418

		31		2		4.5		BLANC		H		5.545

		31		7		4.5		BLANC		H		5.624

		32		2		4.5		BLANC		H		5.418

		32		7		4.5		BLANC		H		5.462

		17		3		9		BLANC		G		6.816

		17		9		9		BLANC		B		6.876

		18		3		9		BLANC		G		6.99

		18		9		9		BLANC		B		6.876

		19		4		9		BLANC		D		8.24

		19		10		9		BLANC		B		8.662

		20		4		9		BLANC		D		8.24

		20		10		9		BLANC		B		8.627

		21		3		9		BLANC		G		6.607

		23		4		9		BLANC		D		7.356

		24		4		9		BLANC		D		8.73

		24		10		9		BLANC		B		9.248

		25		3		9		BLANC		G		6.671

		25		9		9		BLANC		B		6.325

		26		3		9		BLANC		G		6.423

		26		9		9		BLANC		B		6.375

		27		4		9		BLANC		D		9.133

		27		10		9		BLANC		B		8.615

		28		4		9		BLANC		D		8.974

		28		10		9		BLANC		B		8.875

		29		3		9		BLANC		G		6.423

		29		9		9		BLANC		B		6.447

		30		3		9		BLANC		G		6.517

		30		9		9		BLANC		B		6.517

		31		4		9		BLANC		D		7.84

		31		10		9		BLANC		B		9.102

		32		4		9		BLANC		D		7.469

		32		10		9		BLANC		B		7.577

		17		5		18		BLANC		H		12.231

		17		11		18		BLANC		D		11.61

		18		5		18		BLANC		H		13.128

		18		11		18		BLANC		D		11.54

		19		6		18		BLANC		H		14.515

		19		12		18		BLANC		H		13.293

		20		6		18		BLANC		H		13.571

		20		12		18		BLANC		H		12.991

		21		5		18		BLANC		H		9.771

		21		11		18		BLANC		D		11.099

		22		5		18		BLANC		H		9.79

		22		11		18		BLANC		D		11.221

		23		6		18		BLANC		H		11.712

		24		6		18		BLANC		H		13.804

		24		12		18		BLANC		H		13.663

		25		5		18		BLANC		H		9.47

		25		11		18		BLANC		D		11.124

		26		5		18		BLANC		H		9.46

		26		11		18		BLANC		D		9.319

		27		6		18		BLANC		H		14.147

		27		12		18		BLANC		H		12.351

		28		6		18		BLANC		H		17.483

		28		12		18		BLANC		H		12.889

		29		5		18		BLANC		H		9.967

		29		11		18		BLANC		D		9.675

		31		6		18		BLANC		H		12.336

		31		12		18		BLANC		H		11.325

		32		6		18		BLANC		H		12.544

		32		12		18		BLANC		H		11.058

		17		2		4.5		NOIR		D		5.545

		17		7		4.5		NOIR		B		5.734

		18		2		4.5		NOIR		D		5.662

		18		7		4.5		NOIR		B		5.87

		20		1		4.5		NOIR		G		7.009

		21		2		4.5		NOIR		D		5.418

		21		7		4.5		NOIR		B		5.418

		22		7		4.5		NOIR		B		5.462

		23		1		4.5		NOIR		G		5.418

		23		8		4.5		NOIR		D		5.418

		24		1		4.5		NOIR		G		6.325

		24		8		4.5		NOIR		D		5.418

		25		2		4.5		NOIR		D		5.462

		25		7		4.5		NOIR		B		5.545

		26		2		4.5		NOIR		D		5.418

		26		7		4.5		NOIR		B		5.462

		27		1		4.5		NOIR		G		6.055

		27		8		4.5		NOIR		D		5.327

		28		1		4.5		NOIR		G		5.934

		28		8		4.5		NOIR		D		5.87

		29		2		4.5		NOIR		D		5.504

		29		7		4.5		NOIR		B		5.462

		30		2		4.5		NOIR		D		5.462

		30		7		4.5		NOIR		B		5.545

		31		1		4.5		NOIR		G		5.698

		31		8		4.5		NOIR		D		5.585

		32		1		4.5		NOIR		G		5.545

		32		8		4.5		NOIR		D		5.545

		17		4		9		NOIR		B		7.84

		17		10		9		NOIR		G		7.868

		18		4		9		NOIR		B		12.239

		20		3		9		NOIR		B		8.974

		20		9		9		NOIR		G		8.58

		21		4		9		NOIR		B		6.584

		21		10		9		NOIR		G		6.693

		23		3		9		NOIR		B		10.275

		24		3		9		NOIR		B		11.017

		24		9		9		NOIR		G		8.908

		25		10		9		NOIR		G		7.118

		26		4		9		NOIR		B		6.517

		26		10		9		NOIR		G		6.776

		27		9		9		NOIR		G		9.884

		28		3		9		NOIR		B		8.462

		28		9		9		NOIR		G		9.902

		29		4		9		NOIR		B		6.494

		29		10		9		NOIR		G		6.671

		30		4		9		NOIR		B		6.494

		30		10		9		NOIR		G		6.693

		31		3		9		NOIR		B		11.477

		31		9		9		NOIR		G		7.652

		32		3		9		NOIR		B		12.148

		32		9		9		NOIR		G		7.009

		17		6		18		NOIR		D		12.291

		17		12		18		NOIR		H		12.618

		18		6		18		NOIR		D		13.336

		20		5		18		NOIR		D		15.127

		21		6		18		NOIR		D		10.572

		21		12		18		NOIR		H		10.725

		22		6		18		NOIR		D		10.793

		22		12		18		NOIR		H		10.632

		23		5		18		NOIR		D		12.633

		24		5		18		NOIR		D		18.806

		24		11		18		NOIR		D		14.591

		25		6		18		NOIR		D		10.15

		25		12		18		NOIR		H		10.346

		26		6		18		NOIR		D		9.874

		26		12		18		NOIR		H		10.213

		27		5		18		NOIR		D		17.095

		27		11		18		NOIR		D		12.925

		28		5		18		NOIR		D		16.728

		28		11		18		NOIR		D		12.246

		29		6		18		NOIR		D		11.524

		29		12		18		NOIR		H		12.201

		30		6		18		NOIR		D		11.484

		30		12		18		NOIR		H		12.088

		31		5		18		NOIR		D		13.386

		31		11		18		NOIR		D		12.261

		32		5		18		NOIR		D		11.913

		32		11		18		NOIR		D		12.035





contraste B2

		4.5		4.5

		4.5		4.5

		4.5		4.5

		4.5		4.5

		4.5		4.5

		4.5		4.5

		4.5		4.5

		4.5		4.5

		4.5		4.5

		4.5		4.5

		4.5		4.5
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		4.5		4.5
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		9		18
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		18		18
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BLANC

NOIR

5.462

5.545

5.585

5.734

5.504

5.662

5.545

5.87

6.399

7.009

6.083

5.418

6.494

5.418

5.837

5.462

5.462

5.418

5.418

5.418

5.418

6.325

5.418

5.418

5.462

5.462

5.462

5.545

5.462

5.418

5.462

5.462

5.418

6.055

5.418

5.327

5.418

5.934

5.418

5.87

5.698

5.504

5.87

5.462

5.804

5.462

6.325

5.545

5.462

5.698

5.418

5.585

5.504

5.545

5.418

5.545

5.545

7.84

5.624

7.868

5.418

12.239

5.462

8.974

6.816

8.58

6.876

6.584

6.99

6.693

6.876

10.275

8.24

11.017

8.662

8.908

8.24

7.118

8.627

6.517

6.607

6.776

7.356

9.884

8.73

8.462

9.248

9.902

6.671

6.494

6.325

6.671

6.423

6.494

6.375

6.693

9.133

11.477

8.615

7.652

8.974

12.148

8.875

7.009

6.423

12.291

6.447

12.618

6.517

13.336

6.517

15.127

7.84

10.572

9.102

10.725

7.469

10.793

7.577

10.632

12.231

12.633

11.61

18.806

13.128

14.591

11.54

10.15

14.515

10.346

13.293

9.874

13.571

10.213

12.991

17.095

9.771

12.925

11.099

16.728

9.79

12.246

11.221

11.524

11.712

12.201

13.804

11.484

13.663

12.088

9.47

13.386

11.124

12.261

9.46

11.913

9.319

12.035

14.147

12.351

17.483

12.889

9.967

9.675

12.336

11.325

12.544

11.058



FogType

		4.5		4.5

		9		9

		18		18



Radiation fog

Advection fog

Distance (m)

Meteorological visibility threshold V (m)

5.9759821429

5.631203125

7.638462963

8.0096160714

12.9153948832

12.2544993614



contrast

		4.5		4.5

		9		9

		18		18



positive contrast

negative contrast

Distance (m)

Meteorological visibility threshold V (m)

5.740328125

5.8668571429

7.5007202381

8.1473587963

12.0465328142

13.1233614304



ratio

		4.5

		9

		18



Distance (m)

Ratio Visibility/Distance

1.298

0.87

0.709



moyenne br

		

		distce		4.5		9		18

		br 1blanc		5.86525		7.4103333333		12.1245483871

		br 1 noir		6.0867142857		7.8665925926		13.7062413793

		br 2 blanc		5.61540625		7.5911071429		11.9685172414

		br 2 noir		5.647		8.428125		12.5404814815

				4.5		9		18

		Radiation fog		5.9759821429		7.638462963		12.9153948832

		Advection fog		5.631203125		8.0096160714		12.2544993614

				4.5		9		18

		positive contrast		5.740328125		7.5007202381		12.0465328142

		negative contrast		5.8668571429		8.1473587963		13.1233614304

				5.8035926339		7.8240395172		12.5849471223

		ratio V/d

				4.5		9		18

				1.298		0.87		0.709





graph br contraste

		4.5		4.5		4.5		4.5

		9		9		9		9

		18		18		18		18



br 1blanc

br 1 noir

br 2 blanc

br 2 noir

distce

visi

comparaison br/ distce/ contraste

5.86525

6.0867142857

5.61540625

5.647

7.4103333333

7.8665925926

7.5911071429

8.428125

12.1245483871

13.7062413793

11.9685172414

12.5404814815



Graph comp contraste

		4.5		4.5

		9		9

		18		18



positive contrast

negative contrast

5.740328125

5.8668571429

7.5007202381

8.1473587963

12.0465328142

13.1233614304



Graph comp br

		4.5		4.5

		9		9

		18		18



Radiation fog

Advection fog

5.9759821429

5.631203125

7.638462963

8.0096160714

12.9153948832

12.2544993614
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