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(54) Title: ENVIRONMENT MONITORING DEVICE

H

(57) Abstract: The invention relates to an en-
vironment monitoring device (1), comprising an
image recording device, an optical lens (3, 3)
for the acquisition of images, adapted to acquire
apanoramic field of view of at least 180° in azi-
muth, and greater than 100° in elevation, ageor-
eferencing sensor (4) and/or other data collect-
ing sensors (5, 6, 7), a matrix detector (8)
placed on the focal plane of the optical lens (3,
3") and connected to the data recording device,
comprising in turn a PC (9), so that the images
belonging to said panoramic field of view and
acquired by said optical lens (3, 3) and detected
by said matrix detector (8), and the data collec-
ted by the georeferencing sensor (4) and/or from
other data colletcing sensors (5, 6, 7) are sent to
the image recording device.
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ENVI RONMVENT  MONI TORI NG DEVI CE
The present i nvention rel ates to the field of
envi ronnent noni tori ng devi ces and, in particular,
relates to an environment nonitoring device with nulti-
sensor platform
In detail, conpared to traditional multi-sensor systens
already comercially avai | abl e, the device of the
invention is provided with a panoramic bifocal optical
lens newy developed capable of providing, using a
single imge sensor, a panoramic field of view of at
| east 180° axis azinmuth and at least 100° in the
el evati on.
The device is also able to observe, using the sane
sensor and wth an independent focal I|ength (bifocal
lens) a sanme zone of the panoramic field (enlarged) ,
for exanple the zone at street nunber hei ght of
dwel lings, or another area surrounding the panoramc
field of the observer, such as the road surface.
The device is conpleted by a system of geo-ref erencing
(GPS and odoneter)
Recently, the traditional nodels of representation of
the territory are noving towards integrated systens of
geo-ref erenced information wth data collected from
mul tiple sour ces, i ncl udi ng public i nformation
accessible through websites, cine-photographic materi al
taken from both aircraft (satellites, hel i copters,
ai r pl anes, drones, etc ...) as well as land vehicles

(camera nmounted on ground vehicles public or private)

The gl obal spread of these environnment noni tori ng
systenms is due, in turn, to the spread of public
resources available on the web (one anong all Google

Earth) , to the spread of satellite tracking devices
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(eg. GPS) and t hose of i mage acqui sition from

terrestrial nobile platformns.

Using the integrated information acquired from these
devices, multiple applications are developed to support
the local governnment processes and the environment.

The further integration of a nobile phone system allows
the devel opnent of nonitoring activities even in real
time, which can be of great support both in the context

of public administration and in the professional field.

Among the ongoing applications, there is, anong the
ot hers, t he ur ban mobility nmoni t ori ng, t he
hydr ogeol ogi cal risk nmonitoring and nonitoring of the

changes brought about by the use of the soil.
Among the terrestrial nonitoring systens there are the
Mobil e Mapping System (MVS, nobile |aboratories nmapping

shown in Figures 1-2) developed to produce topographic

dat abase .
Equi prrent constituting a terrestrial nobile MBS are
install ed on vehicles (car, t ruck) and perform

different functions:

- identifying the position of a moving vehicle,
alloning to place the data detection system in the
space and time in a global geogr aphi c r ef er enci al
system this function is typically performed by a
series of sensors such as GPS, odonmeter and possibly an
Inertial System ;

- identifying the norphol ogical characteristics of the
area covered by the vehicles on which the MV is placed
(position, size and norphol ogy of works of art,
bui | di ngs, f ences, equi pnent , access, etc ...), this
function is performed by a series of caneras using the
acquisition of imges recorded during the nobvenent of

the vehicles on which the MVB is placed.
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The wuse of a MW system integrates other elenents,

available from aerial photos (satellite, by plane or
drone) , since it allows to recognize itenms that would
not otherwise visible by means not anchored to the
r oad.
In addition, a MV system has costs significantly | ower
than aerial systenms and it enables easy integration by
the user of other sensors eventually deenmed useful for
the collection of data to be analyzed (eg., anong
ot her s, rangef i nder | aser, r adar, t her nal i nfrared
roons, environnental sensors, sound |evel neters, etc
J)
In nmore nodern solutions of "Mbile Mpping Systent
(MVB) or envi r onment noni tori ng vi sual syst ens,
already present on the market, a vehicle is provided
with a multi-sensor system which includes several (nore
than one) optical caneras for visual nonitoring of the
space surrounding, a reference system DGPS, an odoneter
and a vision system of the road surface to determ ne
its degradation.
To be able to view and record a field of view Ilarge
enough to be able to provide information as conplete as
possi bl e on the surrounding space (hones, | and,
etc...), the vehicle 1is provided wth nultiple wde
angle view caneras (eg. three cameras with the field of
view of 60°, so as to nobnitor a space angle of 180° in
azimuth, see Figures 1-2) . In addition to these it is
possible to provide the device with another canera to
see the road and be able to determne its degradation
(Figures 1-2)
The main object of the present invention, therefore, is
to overcone the above nentioned dr awbacks, and to

provide an environnent noni tori ng device that is
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conpact and nore econom cal than known devi ces.

Anot her object of the invention is to provide an
envi r onnment noni tori ng device  which permts t he
acquisition, wth a |imted nunber of conponents, of
all necessary information, in a safe and reliable
manner .

Further objects and advantages of the present invention
will beconme clear from the description which follows,
which refers to a practical exanple of enbodinent,
exenplary and preferred, but not Ilimting, of the
environment nonitoring device, object of the invention,
and from the enclosed draw ngs, in such as:

- figure 1 shows a top view of one of the elenents
included in a device according to the prior art;

- figure 2 shows a side view of a device according to
the prior art;

- figure 3 shows a top view of the device of the
i nvention;

- figure 4 shows a side view of the device of figure 3;
- figure 5 shows an operating diagram of the device of
figure 3;

- figure 6 shows a section through a first optical
system applicable to the device of the invention;

- figure 6A shows in a diagram the two-dinmensional
field of view detectable by the optical system of
Figure 6;

- figure 7 shows in section a second optical system
applicable to the device of the invention;

- figure 8 shows in a diagram the two-dinensional field
of view detectable by the optical system of Figure 7.
Bel ow, purely by way of exanple, it is described a
particular enbodinent of the environment nonitoring

device of the invention. This does not nean that the
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device of the invention may conprise different optical

systens, always able to acquire panoram c inages.

Wth reference to figures 3-5 there is show a MMS
type environment nonitoring device 1 provided wth a
casing 2 and with a single optical lens 3, nonitoring

the scene (with a field of view of at least of 180° in

azi mut h, and greater than 100° in elevation) and
nonitoring the degradation of the road. 1In this way,
using a single optical lens 3 and a single sensor 6, it

greatly reduces the cost of the system so far known
(including at | east f our opti cal lens and four
sensors) , it is easier to install and it considerably
reduces the weight and bulk of the nmonitoring system
The optical lens 3 can also be configured so that the
field of view, which in the known device was to nonitor
the road surface (Road nonitoring field of view) , can
now be routed in any other direction that is deened
useful to nonitoring: for example, the area of the
street nunbers of dwellings. |In this way, this part of
the field having a different (higher) focal length it
is possible to obtain an enlargenent of the field,
increasing the resolution and viewng nore easily the
house nunbers or other details of interest.

The heart of the device of the invention is represented
by an optical panoramic vision bifocal Iens, whose PCT
pat ent application has already been filed by PAN
VISION. This lens is able to capture a panoram c scene
(360° in azimuth) and of at Ileast 100° around the
virtual horizon line and, sinultaneously, anot her area
of the surrounding field (i.e. front field) wusing a
focal length that can be also different. In the case in
which the focal length of the front field is equal to

the one of the panoramic field, reference is mde to
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t he Italian pat ent appl i cations PAN VI SI ON

VI 2012A000002 and VI 2012A000003 (hyper - hem spheri cal
lens) , which is to be considered totally incorporated
in t he pr esent descri pti on; in an alternative
configuration, the focal Ilength of the panoramc field
may be different from the one of the panoramc field,
in which case reference is made to the Italian patent
application PAN VISION VI2012A000004 (panoram c bifocal
lens) , to be considered totally incorporated in the
present description.

The latter zone to be detected may be, for exanple and
at the option of the operator, an area of the road
surface for the neasurenent of deterioration, an area
of particular interest such as the street nunbers of
dwel lings, or other areas still considered of interest
for the operator. Using for this last field of view, a
greater focal lenght, the resolution and so the details
of the scene will inprove. The lens can be nounted wth
orientation to taste and then, by acting appropriately
on the nounting system it is possible to choose
viewng the surrounding area which is able to provide

as nuch information as possible.

Just by way of exanple in order to better illustrating
t he i nventi on, it foll ows the description of a
particul ar configuration t hat the device of the

i nvention can have.

In a particul ar and exenpl ary structure, t he
envi r onnment monitoring device 1 is conposed of a
supporting sensor casing 2 in which a panoram c bifocal
lens 3, as well as various conventional sensors (for
exanpl e, but not excl usi vel y, a GPS sensor 4, an
odoneter 5, a possible further casing 6 for vision and

other data collection sensors 7) are placed.



WO 2013/102943 PCT/IT2013/000002

10

16

20

25

30

7
The panoramic bifocal l|ens 3, used in this exanple has

been developed by the conpany PAN-VISION srl and the
correspondent pat ent appl i cation was filed on
03.01. 2012 (patent application no. VI2012A000004 ).

For a detailed description of the functioning of the

PAN-VISION lens please refer to figures 6 and 6A, which

show:

- a ray 14, shown by a continuous line, comng from an
object located in correspondence of the horizon, in
whi ch E1=0°,

- a ray 13, shown by a dashed line, <comng from an

obj ect placed at the upper edge of the field E1+,

- a ray 15, shown by a dash-dot |Iine, coning from an
obj ect placed below the horizon E1-, at an angle
between the horizon and the Nadir N,

- a ray 16, shown by a dotted line, and a ray 17, shown
by a dashed- two points from two respective objects
placed in a field of view between E+ and El- (between
+45° and -60° in this particular exanple)

The panoranic bifocal lens 3 conprises an optical
el enent or catadioptric lens 103, a first optical wunit
30, an imge sensor 18 for the acquisition of the
i mage, a phothographic lens 109 and a second optical
unit 40.

The first optical wunit 30 includes a first group of
| enses 104 and a sem -reflective surface 105, assenbl ed
in a support 108, preferably made of netal, for fixing
the optical wunit 30 itself to the catadioptric lens in
such a way that the first group of Ilenses 104 is
positioned at a fixed distance from the catadioptric
| ens 103.

In particular, the support 108 is fixed to the

catadioptric lens 103 for nmetal bonding to gl ass.
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In a variant enbodinment of the optical wunit 30, the

first opti cal uni t 30 is fixed directly to the
catadioptric lens 103 by bonding the optical elenment
104 .

In a further variant enbodinent of the optical wunit 30,
alternative or additi onal to the previous one, t he
surface 105 is constituted by a sem-reflective coating
deposited directly on the outer surface of the first
group of |enese 104.

In any case, the sem-reflective surface 105 allow to
reflect a part of the incident light and to transmt
the remaining part .

In particular, for exanple, the senmi-reflective surface
105 passes 50% of the light and reflects 50%
The catadioptric lens 103 collect the rays from each
azimuth angle (from 0° to 360°) and re-direct them
toward the first optical unit 30.

The catadioptric lens 103 is substantially a lens wth
a first outer convex spherical surface 101 and a second
concave interior spheri cal surface 102, and t he
phot hographic lens 109 is opposed to the outer convex
spherical surface 101 with respect to the catadioptric
lens 103 itself.

The second concave interior spherical surface 102 has a
first area 21, which is made reflective by deposition
of a coating sui tabl e for the purpose, cal | ed
"coating", and a second area 22, circular and central,
t hrough which the rays 13, 14, 15 16 and 17 pass, after
being reflected (in the case of the rays 13, 14 and 15)
or transmtted (rays 16 and 17) from the sem -
reflective surface 105.

In correspondence wth the concave interior spherical

surface 102 of the catadioptric lens 103, to collect
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the output rays from the second area 22, there is a

known photographic Ilens 109, specially designed for the
specific application desired, accordi ng to known
techniques and paraneters such as the field of view
required, the spatial resolution or simlar.

The phot ographic lens 109 has a stop 12, which s
rigidly fixed by neans of a commobn netal support 110.
Of course, t he phot ographic lens 109 nmay have an
opening or diaphram stop 12 |ocated anywhere within its
support 110.

The netal support 110 is in turn fixed to the
catadioptric lens 103 through a flange 111.

The group of lenses 104 has the purpose of reducing the
angle of incidence with which the rays arrive on the
phot ographic | ens 1009.

The rays 13, 14 and 15, including between El1+ and El-
strike the outer convex spherical surface 1 of the
cat adi optric lens 103 and are directed towards the
concave interior spheri cal surface 102 of t he
catadioptric |lens 103.

The [|ight is reflected from the concave interior
spheri cal surface 102 and directed back toward the
central part of the outer convex spherical surface 101.
The rays 13, 14 and 15 then enter in the first group of
lenses 104 and are reflected from the sem -replective
surface 105 and re-directed towards the objective 109.
Note that during this journey the rays 13, 14 and 15
have returned from the group of lenses 104 and the
catadioptric lens 103.

The optical system 3 produces on the focal plane 18 the
i mage of the panoramic scene in the shape of a circular
crowmn Cc, shown in figure 6A

In this particular exanple, shown in figure 6, El+ is
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45° El - applies 60°: the gl obal field of view in

elevation is then 105°.

Before reaching the photographic Iens 109, the rays
pass through the opening or diaphram stop 12 of the
photographic Ilens 109, which <controls the anobunt of
light which must enter into the photographic I|ens 109
itself .

The photographic lens 109, in turn, corrects optical
aberrations and produces a corrected image on the inage
sensor or focal plane 18.

In figure 6A it is shown the projected inmage on the
focal plane 18 of the exanple of figure 6.

In particular, the imge of the object transmtted by
the ray 13 is focused at the point 13', on the outer
edge of the circular crown C.

Simlarly, the imges of objects placed on the horizon
O and then transmitted to the optical system along the
ray 14, or images of objects transmtted by ray 15 are
formed respectively in the points 14 and 15 on the
focal plane. The first group of Ilenses 104 and the
sem -refl ective surface 105 are fixed to t he
catadioptric lens 103 through their netal support 108.

The optical device 40 includes an optical elenent 106,
nounted on a support 107 preferably made of netal that
is fastened to the support 108 by connection nmeans, for
exanpl e threaded means .

The opti cal el emrent 106 has deflecting rmeans 19,
rotatably fixed to a support 20 provided wth three-
di nensional rotating neans (not shown) , for exanple a
ball joint, in turn fixed to the support 107.

Such deflecting neans 19 can rotate in the directions
of the two arrows rot .a (around the axis of elevation)

and rot.b (around the axis of azimuth), and capture a
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field of view between El1+ and El - (between +45° and -
60° in this particular exanple) . In the market many

rotation systenms that can be used to that purpose are
known, and a detailed description of one of them is not
the object of this invention.

In particular, the focal length of the optical elenent
106 is dinensioned so as to form the imge of the
visual field EL', after that the rays 16 and 17 are
passed through the sem-reflective surface 105, the
first optical unit 30 and the phptographic |ens 1009.
The imge produced by the second optical device 40 on
the focal plane 18 is constituted by the circle B,
placed exactly in correspondence of the hole of the
circular crown C produced by the optical system 20.

The conbined focal I|ength of the optical system 3 is
dimensioned so as to form a magnified imge of the
field EI' between the rays 16 and 17.

By rotating the deflecting neans 19 on the plane

defined by the arrow rot. a, it is possible to capture
all the fields of view included wthin the original
panoramic field between E+ and El- (105° in this case)

and then it is possible to see an enlargenment of these
fields of view directly on the inmge sensor placed on
the focal plane 18.

A rotation of the deflecting neans 19 and possibly of
their support 20 about the axis of symetry of the
optical system i.e. on the plane defined by the arrow
rot.b, allows it to nmove in azinmuth and then to capture
enl arged images of the entire original panoramic field.
The fact that in the original panomaric inmage the
central region of the circular crown C is not affected
by the inage sensor advantageously allows to find an

area in which the projecting rmagnification wi t hout
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interfering with the panoram c vision.

In other wor ds, the operator can advant ageously
continue to see both the entire original panomari c
field of view and a region magnified, wusing a single

i mage sensor.

Using different optical elenments 106, interchangeable
anong t hem t here may be different val ues of
magni fi cati on, dependi ng on the appl i cation. In
particul ar, it can be used, for exanpl e, as an

alternative to each other, an optical zoom 3x, 6x, etc.
In a preferred enbodinment of the device 40 according to
the invention, the deflecting neans 19 conprise a
mrrored surface.

In one enbodinment of the device 40, an alternative to
the previous, the deflecting neans 19 conprise any
other optical system - for exanple a prism - able to
capture rays and return them in a definite direction.

In particular, wth reference to the exanple shown in
figure 6, an optical system capable of capturing the
rays 16 and 17 wthin the original panoramc field
bet ween El+ and El- and return them toward the
enlarging optical elenent 106.

More generally, according to the invention, one of the
reflective surfaces 21 or 105 - or both - my be
replaced by any other opti cal system capable of
capturing rays and return them in a definite direction,
for exanple an optical prism (not shown) .

In essence, the PAN-VISION panoranic bi f ocal | ens
manages, in a single solution, to frane a field of view
of at least 180° degrees in azimuth and in elevation of
105° degrees around the environment nonitoring device 1
and, si mul t aneousl y, anot her field of Vi ew to

operator's choi ce with di fferent f ocal optics
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(conveniently increased so as to have a magnification,
ie a greater spatial resolution, the video scene) . In
this particular exanple the panoramc bifocal lens 3 is

oriented so as to frame 60° above the horizon
geographic and 45° below it.

In a different configuration, the lens will frane all
360° degrees in azimuth that it can potentially frane
or, in further di fferent confi gurati on, franme a
different angle to the horizon geographic area (e.g.
45° above and 60° below it) . In a particoalre
configuration the field of view zoonmed can franme the
road surface, or the zone of street nunbers of
dwellings, or even any area for which the operator has
an interest to have optical magnification.

The image is captured by a matrix detector 8 (bi-
di rensional, e.g. a CMOS or CCD sensor) placed on the
focal plane of the panoramc bifocal lens 3 and
connected to a PC 9 having its own nenory 10 (figure
5). The recorded inmages are then processed to correct
the typical distortion supplied by a panoramc |ens
(ananmorphism) and then provide with the inmage data-base
for analysis ready by the operator.

In a different configuration, t he PC 9 <can be
suppl enent ed by a w-fi transm ssi on system (e.g.
tel ephonic) 11 through which the inmages and other data
are sent in real tinme to the operator's station.

In an alternative enbodi ment of the environnent
nonitoring device 1, as nentioned above the panoramc
bifocal Ilens 3 may be of hyper-hem spherical type, as
shown in figures 7 and 8, in which the same or simlar
references refer to simlar or equal elenents, with the
same characteristics al r eady descri bed, whi ch is

referred to for brevity.



WO 2013/102943 PCT/IT2013/000002

10

15

20

25

30

14
In particular, the optical system 3' conprises a sem -

reflective mrror 105, the imge is formed in a
continuous nmanner representing the reality, as evident
in particular in figure 8. The points M, N and 0 of the
space projecting now in the points M', N' and o',
formng a continuous imge on the focal plane 100: the
objects G, H and L are forned correctly in the focal
pl ane 100, projecting the imges G', H', and L' in
their real disposition.

The opti cal system 3, according to the invention,
conprises an optical element or catadioptric |lens 103,
a first opti cal unit 30', a sensor 18 for t he
acquisition of the imge, an photographic | ens 109
and a second optical wunit 40

Even in this second enbodinent it is possible to
predict the variants already described relative to the
first enbodi nent, and the conponents of the first
optical unit 30 are a first group of lenses 104, a
reflective surface 105 and a support preferably nmade of
metal with the same characteristics.

In particular, in the variant enbodinment of the optical
unit 30', in which the reflective sur f ace 105 is
constituted by a reflective <coating deposited directly
on the outer surface of the group of lenses 104, it
advant ageously elimnates an optical elenent.

The concave interior spherical surface 102 has a first
area 21, which is made reflective by deposition of a
coating suitable for the purpose, called "coating", and
a second area 22, circular and central, through which
the rays 13, 16 and 15 pass, after being reflected by
the reflective surface 105.

Figure 8 shows the projected image on the focal plane

18 of the exanple of Figure 7.
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The optical element 106' captures the field of view

ranging from -60° in this specific exanple up to -90°
(in correspondence wth the Nadir) .

In particular, the focal length of the optical elenment
106 is dinensioned so as to form the imge of the
visual field F, after which the rays 16 are passed
through the sem-reflective surface 105, the first
optical unit 30" and the photographic |ens 109'.

The image produced by the second optical device 40" on
the focal plane 18 is constituted by the circle B,
pl aced exactly in correspondence of the hole of the
circular crown C produced by the optical system 30'.
The field of view F, conprising the ray 16, produces a
circular imge B, exactly where they form the inmage of
the object transmitted by the ray 15 of Figure 7.

In particular, the inmage of the object transmtted by
the ray 13 is focused at the point 0', on the outer
edge of the circular crown cC.

Simlarly, the inmages of objects transmtted by the ray
15 are formed respectively at the point N' on the focal
pl ane. The first group of Ilenses 104 and the sem -
reflective surface 105 are fixed to the catadioptric
l ens 103 through a netal support.

In other words, the two images produced from the first
optical wunit 300 and the second optical wunit 40, i.e.
respectively the <circular crown C and the «circular
image B, are perfectly juxtaposed and the resulting
image will be that of a global field with azimuth of
360° and 270° el evation.

In this second enbodinent of the invention, j ust
descri bed, the surface 105 may be fully reflective.

In this way it is obtained a classic panoramic field,

producing focal plane 18, a circular crowm C as shown
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in figure 7, with 360° azimuth and elevation between

+45° and -60° in the exanple described above, in the
absence of the second optical group 40'.

In a preferred variant of enbodinment of the invention,
the reflective surface 105 is nmade seni-reflective,
i.e. it reflects a part of the incident Ilight and
transmts the remmining part.

In particular, for exanple, the reflective surface 105
allows to pass the 50% of the light and to reflect 50%
of the light.

Advant ageously, this enbodinent allows the assenbly of
the second optical wunit 40, so as to capture a field
of view from -60° in this specific exanmple up to -90°
(in correspondence with the Nadir)

Advant ageousl vy, the 1inmage produced by the second
optical wunit 40" on the focal plane 18 is constituted
by the circle B, placed exactly in correspondence of
the hole of the circular crown C produced by the first
optical wunit 30'.

In this way the two images produced from the first
optical wunit 30 and the second optical wunit 40, i.e.
respectively the circular crowmm C and the circle B, are
j uxtaposed perfectly and the resulting image wll be

that of a global field with azimuth of 360° elevation

and 270° .
The pr esent i nvention has been descri bed for
illustrative but not limtative purposes, according to

a preferred enbodinent, but it is to be understood that
variations and/or nodifications may be made by the nan
skilled in the art w thout departing from the rel evant

scope of protection, as defined by the appended clains.
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ENVI RONMENT  MONI TOLTNG DEVI CE
CLAI M5
1) Environnent monitoring device (1), conprising an
i mmge recording device, optical lens (3, 3) to provide

i mage acquisition, obtaining a panoramic field of view
of at least 180° in azinuth, and greater of 100° in
el evati on, a georef erencing sensor (4 and/or other

data collecting sensors (5 6, 7), a matrix detector

(8) placed on the focal plane of said optical Ilens (3,

3') and connect ed to the data recording devi ce,

conpri si ng in turn a PC (9, so that the images
belonging to the given field of view and acquired by-
said optical lens (3 3) and detected by said matrix
det ect or (8) , and t he dat a col l ected by sai d
geor ef erenci ng sensor (4) and/ or from other dat a
collecting sensors (5 6, 7) are sent to the inmage
recordi ng device .

2) Environnment nonitoring device (1) according to claim
1, characterized in that said PC (9) is provided with a
data and images recording device (10).

3) Environnent nonitoring device (1) according to claim
1, characterized in that said PC (90 is provided wth
wi -fi data and inmages transm ssion system (11)

4) Environment nmonitoring device (1) according to one
of clainms 1-3, characterized in that said other sensors
conprise an inmage storing device (6)

5) Environnent monitoring device (1) according to one
of clainms 1-4, characterized in that said other sensors
conpri se an odoneter (5)

6) Environnment nonitoring device (1) according to one
of clains 1-5, characterized in that the optical | ens
(3, 3) are provided with a catadioptric lens (103), a

phot ographic lens (109, 109'), an inmage sensor (18) for



WO 2013/102943 PCT/IT2013/000002

10

15

20

25

30

18
digital processing of said imge, a first optical wunit

(30, 30') for the acquisition of a panoranic inmmge and

provided with a first focal length and a second optical
uni t (40, 40') provided wth a second focal |ength;
said catadiopritc lens (103) conprising a spherical

lens having a first outer convex (101) and a second

concave interior spherical surface (102) , said first
and second spheri cal sur faces (101, 102) having a
respective centre, said centres defi ni ng a first

optical axis;

said photographic lens (109, 109') having a second
optical axis coinciding wth said first optical axis,
and conprising a stop (12) opposed to said inmge sensor
(18) ;

said photographic Ilens (109, 109') being fixed to said

catadiopritc | ens (103) in correspondence of said
second concave interior spheri cal surface (102) ,
oriented W th sai d stop (12) facing to sai d

catadiopritc lens (103)

and in conprising an optical device (40, 40') including

an optical el enent (106, 106") fixabl e to said
catadiopritc lens (103) in correspondece of said outer
convex spheri cal surface (101) ,
said optical el enent (1086, 106") transmtting sai d

images to said image sensor (18)

7) Environment nonitoring device (1) according to claim

6, characterized in that said optical elenent (106) is
enl ar gi ng, and in that said optical devi ce (40)
conprises deflecting neans (19) «capturing inmages and

sanding back said images to said optical elenent (106) ,
said optical elenent (106) transnitting said inmages to
said inmmge sensor (18)

8) Environment nonitoring device (1) according to claim
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6, characterized in that said second focal Ilength is

equal to said first focal |[|enght.

9) Environnent monitoring device (1) according to one
of claims 6-8, characterized in that said first optical

uni t (30, 30') conprises a first lens group (104,

104') , suitable for reducing the angle of incidence on
said photographic lens (109, 109'), which is interposed
between said first outer convex spherical surface (101)
of sai d catadiopritc | ens (103) and sai d sem -

reflective surface (105)
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