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Details of the problem 
 

On Friday February 3rd 2017, at around 18h, a lady storm hunter was on the side of the hill where 

the fort of Six-Fours-les-Plages stands, 50 meters below the fort. She was taking pictures of a 

strong storm above Toulon, using a Canon 400D camera, and she decided to also take a video with 

her iPhone 5c smartphone. 

 

Although she had not noticed anything on site, the photographer discovered the phenomenon under 

analysis while viewing her video: at 1’1" from the beginning of the video, a luminous red glowing 

object or phenomenon appears on the right side of the screen, seems to touch the ground near the 

middle of the screen after a straight trajectory and to “bounce” back toward the sky before 

disappearing, over a total duration of around 0.3 s (7 consecutives frames, with a frame rate of 24 

frames/s). Along its trajectory, the phenomenon appears alternately luminous and dark.  

 

The photographer’s smartphone, checked later on by a specialist, did not show any anomaly. 

 

Several hypotheses could be considered initially: 

 

¶ Video fakery 

¶ Meteor (falling meteorite) 

¶ Electric phenomenon associated with lightning 

¶ Tracer bullet 

¶ Incandescent cigarette ash 

¶ Lit insect near the camera 

 

Besides, a very similar video case could be identified, thanks to Chris Isbert (UFO-Pragmatism, 

Facebook discussion group) through the following link: 

 

http://www.abovetopsecret.com/forum/thread363918/pg1 

 

In this other case too, the video was taken by a storm hunting photographer, in the same area, on 

November 5th 2005. The aspect and the duration of the phenomenon were very similar: 0.25 s total 

duration, straight trajectory followed by a rebound, alternating luminous/dark. 

 

 

  

http://www.ipaco.fr/Six-Fours-les-Plages.mp4
http://www.abovetopsecret.com/forum/thread363918/pg1
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Analysis of the video 
 

The following frame, extracted from the beginning of the video during a powerful lightning 
flash, places the lit scenery, with Toulon on the left and Six-Fours-les-Plages on the right: 
 

 
 

The same scenery could be found in Google Maps thanks to the accurate information from 
the photographer, passed on by Mr. Simon Fontvieille, journalist with Var-Matin: 
 

 
 

The 7 consecutive frames in which the phenomenon appears, respectively named from 
SixFours_1 to SixFours_7, are the following: 

 

 
SixFours_1 
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SixFours_2 

 

 
SixFours_3 

 

 
SixFours_4 
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SixFours_5 

 

 
SixFours_6 

 

 
SixFours_7 
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The summation of these 7 frames, followed by a light brightness enhancement, gives the 
following result (ignoring the slight side movement of the camera during the 0.3 seconds 

of the sequence): 
 

 
 

The observed trajectory may be visualized by a graphic superimposed on this frame: 

 

 
 
 
 

 

Velocity assessment 
 
The SixFours_2 frame shows a luminous segment which joins the luminous segments 

respectively observed in the previous and in the following frames. Therefore, it well 
represents the trajectory effectively followed by the phenomenon during the 1/24 second 

exposure time corresponding to one frame of the video. 
 

The technical data of the iPhone 5c smartphone (video mode) being present in the CamCAT 
catalog, the IPACO software enables the 3 following successive measurements to be made: 
 

¶ Angular size of the segment  
¶ Transverse length of the segment versus distance between the middle of this 

segment and the lens of the smartphone 
¶ Transverse velocity of the phenomenon (assumed to be nearly a point) versus 

distance between the middle of this segment and the lens of the smartphone 
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The transverse velocities measured in this way are the following, versus the mean distance 
between the smartphone and the phenomenon (SixFours_2 frame): 
 

  

Distance  (m)  0,1 1 10 100 1 000 

Transverse velocity  (Km/h)  1,8 18 180 1 800 18 000 

 
 
Besides, the layout of the limits of the luminous segments belonging respectively to each 

of the 7 frames shows clearly that if the velocity of the phenomenon was constant, it was 
moving away from the photographer: 
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This moving away implies that the actual velocity of the phenomenon was actually larger 

than the above-measured transverse velocity. Assuming a straight trajectory during the 
exposure time of the SixFours_2 frame, if the angle between this straight line and the line 
of sight of the middle of the segment was θ, the following relation applied: 

 
Actual velocity = Transverse velocity / sin θ  

 
It is noticeable that from a distance of 70 meters, the transverse velocity of the 
phenomenon, and even more so its actual velocity, would have been over the speed of 

sound (around 1 235 Km/h). For θ = 45°, for instance, the speed of sound would have 
been reached in the SixFours_2 frame for a distance over 50 m.  
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Analysis of hypotheses 
 
Video fakery 

 

Most of the time, video fakery consists of inlaying in one or several consecutive frames a 

digital artefact, or of modifying an existing element. Here, it would be inlaying into the 7 
concerned frames alleged luminous trails of a flying object. 

 
Close observation of the layout of pixels (position, color) in the 7 extracted frames, and 

above all detailed analysis of certain of the metadata associated with the original video 
(modified by any corruption of the file) show that no modification of this file has been done 
after acquisition. 

 
Hypothesis ruled out. 

 
 

Meteor (falling meteorite) 
 

The « bolide » aspect of the observed phenomenon may suggest a meteor, or more 
precisely the fall of a meteorite that would bounce on the ground. 
 

This hypothesis cannot be retained for several reasons: 
 

¶ The photographer did not see anything, which is perfectly illogical, given the 
luminous power this hypothesis would imply, the photographer being facing it 

¶ No meteorite entry has been detected on that day by detection networks BOAM and 

FRIPON 
¶ The apparent approach of the ground by the phenomenon is going with no increase 

of the ground illumination in the concerned area of the scenery 
¶ The fall of a meteorite, in its final phase, is rather near vertical and no bounding 

like « pebbles » has ever been observed 

¶ Previous calculations indicate that a meteorite, necessarily located at a distance 
from the photographer over 70 m, would have been falling at a velocity far above 

the speed of sound, with well-known acoustic consequences 
¶ According to the website 20minutes.fr, the French astronomer François Colas from 

IMCCE, after having viewed the video, concluded that in no way this could be the 

case of a meteor or a bolide. 
 

Hypothesis ruled out. 
 
 

Electric phenomenon associated with lightning 
 
This hypothesis deserves a quite particular attention, due to the very strong similarity 
between two videos taken by two storm hunters in similar conditions, showing nearly 

identical phenomena. 
 

However, Dr Raymond Piccoli, a French researcher recognized in the field of ball lightning, 
after examination of the video, concluded that this was not consistent with the typology 

of any ball lightning phenomenon ever observed or reported. 
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This hypothesis also comes up against the fact that the photographer did not notice 

anything, in spite of the luminous impact such an event should have had, as she was 
facing it.  
 

Hypothesis ruled out. 
 

 

Tracer bullet 
 
The characteristics of the observed phenomena are in principle very similar to those of 

tracing bullets, which may bounce on a solid or liquid surface, as can be checked through 
the two following links: 
 

https://www.youtube.com/watch?v=H06ByCkunA4 
https://www.youtube.com/watch?v=eZhVc5b2RkY 

 
However, the idea of a deliberately shot tracing bullet (known as being extremely 

dangerous), possibly from the military fort of Six-Fours-les-Plages, seems absurd, given 
its line of sight oriented toward a strongly built-up area. 
 

On the other hand, the rebound observed at the end of the sequence would imply the 
presence of a solid or liquid base at a reasonably near distance, incompatible with the 

observed scenery. 
 
At last, in order to explain the compatibility between above measurements with the 

velocity of a tracer bullet (less than the speed of light), this bullet should have passed at 
a very short distance from the photographer, which would have drawn, as a minimum, 

her attention. 
 
Hypothesis ruled out. 

 
 

Incandescent cigarette ash 
 

At the time of observation, the photographer was not smoking, and she was alone on site, 
which finally eliminates this hypothesis. 

 
Hypothesis ruled out. 
 

 

Lit insect near the camera 
 

This hypothesis relies on the established presence of lighting from spotlights located at 

the top of the fort’s walls, which are about fifty meters behind the photographer: 
 

https://www.youtube.com/watch?v=H06ByCkunA4
https://www.youtube.com/watch?v=eZhVc5b2RkY
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The (limited) impact of this light is confirmed by two visible elements in the video: 
 

¶ Reflections on the top of the flash module of the Canon camera, which appears in 
the field of view shortly after the phenomenon: 

 

 
 

¶ The (weak) lighting of the ground under the photographer, visible just after: 
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Given the extremely dark aspect of the whole shot scenery, at a time when no lightning is 
appearing, one may assume that light reflected by an insect flying close to the smartphone 

is sufficient to produce a very bright trail in the video, given the sensor’s dynamics 
(adaptive optics). 
 

A research was conducted to try and make an inventory of species of flying insects likely 
to be found in Var at this period of the year and at this time of the day. 

 
 

Species Attested  Flight at  Presence          Frequency  Notes 

  Common  Vernacular  presence night or early  
Type of 

flight 
Length Wingspan Velocity of wing     

  name name in Var twilight February   (cm) (cm) (Km/h) flapping (Hz)   

Moths 

Red Vanessa  Yes under study Yes fast and  5.8 to 7.6 5 to 6 25 to 30 8 to 12   

admiral  atalanta       erratic           

Painted Vanessa  Yes No Rare fast and  4.2 to 6.6 5 25 to 30 50 to 80   

lady  cardui       erratic           

Convolvulus  Agrius  Yes Yes No fast and   8 to 12 50 to 100     

hawk-moth convolvuli       straight           

Dead’s head Acherontia  Yes Yes No fast and   12 to 13       

moth atropos       straight           

Hummingbird  Macroglossum  Yes Yes Yes fast and 4 to 4.5 4 to 5 40 to 50 75 Diurnal but may   

hawk-moth stellatarum       straight         fly at dusk  

Vine  Hippotion  Yes Yes Yes fast and   7,5 55   Migratory - rare 

  hawk-moth celerio       straight           

Hornets 

Asian  Vespa  Yes No Yes fast and 3 4 20 160   

hornet velutina       straight           

European  Vespa  Yes Yes No fast and 2.7 to 3.9   20 160   

  hornet crabo       straight           

   
The outcome is a candidate markedly more probable than others: the Hummingbird hawk-
moth. This moth, likely to be present at his place and at this time, has dimensions in the 

order of 4 cm and flies with a velocity that can reach 50 Km/h (see table above). It can 
also cover straight lines over durations equal to or more than a quarter of a second.  

 

   
 
We see on these pictures that the most reflecting area corresponds to a part of the 

abdomen and above all to the two large reddish orange spots on its wings. The order of 
magnitude of the reflecting area may be estimated at 2 cm. 
 

Reporting to the SixFours_2 frame, it is possible to use IPACO to measure the approximate 
distance of the moth (if it is one), referring to the width of the luminous trail, assumed to 

correspond to the 2 cm dimension of the above-assessed reflecting area. 
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It may be noted that if the object’s width is equal to 2 cm, its distance from the smartphone 
is in the order of 3 m.  

 
Reporting this distance of 3 m to the length of the luminous segment, knowing that the 
exposure time corresponding to this frame extracted from the video is equal to 1/24 s, 

one can infer the length of the covered segment and the transverse velocity of the object: 
 

 
 

We find a velocity in the order of 50 Km/h, which is consistent with the known performance 

of the Hummingbird hawk-moth. 
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The fact that the trajectory has been straight from the SixFours_1 frame to the SixFours_5 
frame, i.e. over a duration in the order of 0.2 s, is equally true to the known characteristics 

of the movements of the Hummingbird hawk-moth (see above). 
 
Besides, through carefully scrutinizing strongly zoomed images, one may distinguish more 

reddish areas along the luminous trail. In particular, on the image resulting from the 
summation of both SixFours_1 and SixFours_2 frames (the most luminous part of the 

observed trajectory), one may empirically outline these areas with red circles: 
 

 
 
In the dark part of the image, noted 2 (supposedly a moth, this dark area may result from 

the shadow cast by an object or by the photographer herself, in relation with the light 
coming from the fort, at the rear), an interpolation has been done (green circle). 

 
On this basis, it can be checked that during the 1/24 s exposure time of the SixFours_2 
frame, the reddish area would have appeared 3 times. If this reddish color is attributed to 

the characteristic reddish orange spots of the wings of the Hummingbird hawk-moth, one 
may infer a frequency of wing flapping in the order of 3 x 24 flaps per second, which is 

consistent with the characteristic 75 Hz of this species. 
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Conclusion 
 
After having eliminated all the other explanations that could be initially considered, it 

appeared that the one of a Hummingbird hawk - moth , lit (even weakly) by the spotlights 
of the Six-Fours-les-Plages fort, was consistent with all distances and velocities derived 

from available data.  
 
This is therefore the probable explanation of the phenomenon observed in the video from 

Six-Fours-les-Plages.  
 

Although the video from Nice, a priori similar, has not been equally studied, one may 
assume that an explanation of the same type can possibly apply. As a matter of fact, the 
distinctive feature of nocturnal videos taken by storm hunters is that, outside the luminous 

events associated with lightning, they are basically videos shot in front of entirely dark 
landscapes. Under such conditions, the appearance in the close field of view of an insect 

which is lit, even weakly, modifies considerably the histogram of captured images and has 
a maximum effect on the camera’s sensitivity. 

 
 
 


