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OPTICAL CODE READER

DESCRI PTI ON

The present invention relates to an optical information
reading apparatus, nore specifically to an apparatus for
presentation reading of optical information wth renovable
reader .

In the present description and in the attached clains, the

expression "optical information" is used in a broad sense
to cover both one-di nensional, stacked and two-di nensional
opti cal codes, wherein information is encoded in the

shapes, size, colours and/or mnutual positions of el ement s
of at | east t wo di sti nct col our s, and al phanuneric
characters, signatures, |ogos, stkarrps, t radenar ks, | abel s,
hand-witten t ext and inmages in general, and their
conbinations, in particular present on pre-printed fornms,
and images containing features suitable  for identifying
and/or selecting an object based on its shape and/or
vol ume .

In the present description and in the attached clains, the
term "light" is used in a broad sense, i ndi cating
el ectromagnetic radiation of a wavelength or a range of
wavel engths not just in the visible field, rather also in

the wultraviolet and infrared fields. In the sane broad
sense are terns such as "colour", "optical", "image" and
"view' used. In particular, the encoded information can be

applied onto a substrate in invisible, but sensitive to the
ultraviolet or infrared inks.

| magi ng readi ng appar at uses or reader s of opti cal
i nformation (of the imager type) are well known. Such
readers conprise a photodetector or sensor in the form of

an array - linear or preferably matrix-type - of photo-
sensitive elenents, capable of generating an electric
signal from an optical signal, and typically also image

receiving optics, capable of formng an imge of the
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substrate on the  sensor - in other words of a three-
di mrensional or substantially flat object, such as a card or
a docunment - containing the optical i nformati on, or a

regi on thereof.

The evolution of the electric signal in space is indicative
of the presence or absence, as well as of the relative size
and possibly of the colour, of the elements constituting
the optical information. Through such an electric signal,
suitably processed, it is therefore possible to acquire for
exanple an optical code and decode the information encoded
therein.

Also imager readers are within the scope of the invention
having the ability to capture photographs or videos and/or
the ability to capture images of docunents or regions of
interest thereof for automatic character recognition or for
docunment handling applications, wherein encoded infqrmation

is present, also of different t ypes, and not encoded
information, in predetermined positions with respect to one
another or with respect to the edges of a docunment or card.

Al t hough readers of optical information of the inmager type
operating with just ambient |ight are known, they typically
further conprise an illumnator suitable for projecting one
or nore light beans, possibly variable in intensity or
spectral " conposition, towards the substrate carrying the
optical information.

In the present description and in the attached clains,

under "illumpator” it is meant to indicate a device having
one or nore light sources and possible optical conmponents
for formng the light bean(s); in the case of a plurality
of sources, these can be arranged adjacent to each other or
not and can be driven individually, in groups or all
t oget her .

An optical information reader of the portable or hand-held
type (hand held reader) in general is gun shaped and



10

15

20

25

30

35

WO 2013/098752 PCT/1IB2012/057636
-3-

conprises a reading head equipped with a light input and
out put w ndow and a grippable handl e, possibly equipped
with a trigger activation button and with possible other
control buttons. An operator holds the reader and "points"
it towards an optical code or other optical information to
be read, possibly through the help of a visible aimng
pattern, starting the reading through a button ("manual" or
"attended" reading or "trigger node").

The reader houses, suitably I|ocated between the head and
t he handl e, the illum nator, the em ssion and receiving
optics, the sensor, as well as possibly one or nore
rechargeable batteries intended to power the sane. |

The reader can al so house pre-processing electronics of the
output signal of the sensor, acquisition and possibly
decodi ng el ectronics of encoded opti cal i nformati on,
recharging circuits of the optional batteries, one or nore
menori es, as well as a comunication interface for the
transfer of the electric signal emtted by the sensor or of
the acquired or decoded optical information, as well as for
receiving renote setting and possibly activation controls.

The reader usually has a so-called cradle associated
therewith that, besides acting as a support base to hold
the reader when not in use, can be used for the collection
of the data - raw or al réady processed - from the feadef
and their transferral to a renote pr.oce'ssor and for the
transm ssion of configuration paraneters to the reader. The
cradle is for this purpose provided wth a conmmunication

interface conpatible with that of the reader, as well as
with a second communication interface wth the renote
processor. Each communication interface can be via cable,

via facing electrical contacts or wreless, using waves,

infrared, or optical. It should however be noted that the
transferral of data and of the configuration paraneters can
also take place directly from the reader to the renpte
processor.
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The cradle, powered by the electrical nmains, can also act
as a recharging base for the reader, through a connection
via cable or through facing contacts. Possible transformers
and recharging circuits can be housed in the cradle and/or
in the reader and/or in a dedicated power supply.

If the cradle allows suitable positioning of the reader,

keeping its [light input/output wndow free and pointed
towards a predetermined reading zone, the reader can also
work without being held and directed by the operator, in a
node called "presentation reader”™ and the cradle is also
called "stand". An operator or noving system proposes the
substrate carrying the optical information in the reading
zone, facing the reading w ndow of the reader. |In this way,

a manual reader is converted into a "fixed" reader, which
typically autononously recognises the presence of the
object and does not need a trigger by the operator.

If the reader is powered i ndependent |y and directly
interfaced with the renote processor, the cradle can still
be used sinply as a support for the "presentation reader”

node. Sone readers are configured just to be held and
directed by the operator, some  just to operate as
"presentation reader”, while other can operate in both
nodes .

The invention in particular concerns this last type of
apparatus for presentation reading or presentation reader
with renovabl e reader.

US 2008/ 0191026 A, on which the preanble of claim 1 is
based, discloses such an apparatus, conprising a reader and
a stand having a seat for the reader. The reader has an
illumnator and the stand has an illumnator. \Wen the
reader is housed in the stand, as detected by suitable

neans, the illumnator of the stand is used, in conbination
with that of the reader or - when it is npbre intense than
the illumnator of the reader - also by itself, swtching

off the illumnator of the reader. In this way, a nore
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intense illum nation is provided wth respect to the
trigger node wherein the reader is held, in order to allow

a nobde wth shorter exposure time and therefore avoid
blurred images and provide inproved performance.

Starting from such a state of the art, the technical
problem at the basis of the invention is to further inprove
the performance of an apparatus for presentation reading or
presentation reader with renovable reader in stand node.

In a first aspect thereof the invention relates to an
apparatus for presentation reading wth renovable reader,

conprising an optical information reader and a cradle or
stand having a seat for seating the reader facing a
predetermned optical information reading zone,

wherein said reader has an illumnator and said stand has
an illum nator,

characterised by conprising a processor configured to
control a capture of an image of at |least one portion of
the reading zone, to analyse the image and, based on said
analysis, to drive the switching on of either of said
illumnator of the reader and/or said illumnator of the
stand .

In the present description and in the attached clains,
under the expression "drive to switch on" it is nmeant to
al so enconpass maintaining the switched on state.

The Applicant has recognised that, by dynamically managing

the division of the illumnation intensity between stand
and reader, it is possible to dynamically adapt the
illumnation of the reading zone to the gl oss and/or
refl ectance characteristics, as determned by the surface

finish and/or by the curvature &etc. of the object or

substrate carrying the optical information, and therefore
on each occasion obtain the optiml illum nation, also so
as to conpensate for possible illumnation defects of
either illumnator. |In sone cases, it may be advantageous

to activate the two illumnators alternatively, in other
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cases in conbination, for exanple when it is advantageous
to illumnate an object from plural angles to reduce
reflections .

Preferably, said analysis conprises assessing at |east one
feature selected from the group consisting of brightness,

contrast, presence of a substrate, posi tion of the
substrate, presence of opti cal i nformati on of a
predeterm ned type, presence of light spots ascribable to

overexposure of a particularly bright or reflective part of
the substrate, and presence of illum nation unevenness
ascribable to a particular slope or shape of the surface of
the substrate.

Preferably, said processor also controls, based on such an
i mge analysis, the exposure time of the sensor and/or
other reading paraneters, such as the gain of the sensor
and the portion of the field of view to be captured,

activating the acquisition j ust of a part of the
phot osensitive elenents or pixels of the sensor.

Preferably, the apparatus is further configured for reading
optical information of the captured and analysed inage or,
nore preferably, of an image captured after said switch on
control |

Preferably, said capturing is prelimnary capturing of the
i mage, possibly of a partial and/or subsanpl ed regi on of
the reading zone, to speed up the process and nake it
conpatible with the quick operation typical of stand node.

Preferably, said apparatus conprises neans for detecting
the presence of the reader in the stand, and said processor

is configured to carry out said analysis and optional

prelimnary capturing when said nmeans for detecting the
presence of the reader in the stand indicate the presence
t her eof

Said analysis and optional prelimnary capturing can take
pl ace continuously (each frame or portion thereof) , or
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periodically at each predetermned tine interval, typically
of a few mlliseconds, or at each predeterm ned nunber of
i mges, or at each capturing request for exanple by a
presence sensor of a substrate in the reading zone etc., or
also when the apparatus determnes that it is needed
because the image captured in the normal reading node is of
insufficient quality, as well as in conbinations of such
‘ci rcunst ances

Al ternatively or in addition, said stand conprises neans
for detecting the presence of a substrate in the reading
zone, and said processor is configured to carry out said
analysis and optional prelimnary capturing when said neans
for detecting the presence of a substrate in the reading
zone indicate the presence thereof.

Said neans for detecting the presence of an object in the
reading zone typically conmprise a photocell or a battery of
photocells, preferably with infrared LEDs so as to be able
to be kept constantly switched on w thout disturbing either
t he possi bl e oper at or or t he readi ng of opti cal
information, or an ultrasound detection device.

Preferably, said illum nator of the stand and/or sai d
i1l um nator of t he r eader are adjustable intensity
illumnators, and said processor is configured to adjust
the illumnation intensity of said illumnator of the stand
and/or of said illumnator of the reader based on said
anal ysis .

In this way it is possible for exanple to avoid the
saturation of the sensor when the object or the substrate
is too reflective. It is also possible to avoid the
blinding of the sensor by direct reflection of a portion,

however small, of the light emtted by the output w ndow
and possible conmponents of the stand backwards, towards the
sensor, through the receiving optics. Since the typical

intensity of the light emtted is a few orders of magnitude
greater than the intensity of the light comng from the
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reading zone and collected by the sensor, even a snall
increase in the light emtted by the illumnator of the
r eader, unl ess sui tably screened, can cause spuri ous
reflections on the receiving optics of an intensity such as
t o prevent reading.

Such adjustnent of intensity can conprise the change of the
driving current and/or the switching on of just a part of a

plurality of [light sources of the illumnator, and/ or
changing the tinme overlapping between the tinme interval in
which the illumnation is active and the tinme interval in

which the integration of photons by the sensor takes place.

In turn, such a change of the time overlapping can be
adjusted by Iengthening/shortening either or both of said
time intervals and/ or by staggering them by a variable

entity.
Preferably, said processor is the min processor of said
reader, intended for reading the optical information in the

normal readi ng node.

In an enbodi nent said stand conprises an optical conponent
at said illumnator of the reader and/or at an aimer of the
reader when housed in the seat, to define an aimng pattern
and/or to nodify the features of the illum nating beam of
the reader, such as angular aperture and radiance profile.

Providing such an optical conponent represents an invention
per se, even independently from providing the double
illum nator described above. Such an elenment, of course,
shoul d not ext end to the receiving zone, at whi ch,
optionally, it is possible to arrange an optically null
element, or such as to nodify the focal distance of the
receiving optics wthout deteriorating the quality of the
i mage .

Said optical conponent i s advantageously a msk or a
transm ssi on hol ogr am A hologram has the substantial
advantage of being able to provide a three-dinensional
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indication of the reading zone, not just of a base thereof
on a pl ane.

In an enbodinent, said optical conmponent is a mask at the
aimer of the reader when housed in the seat, defining a
t wo- di mensi onal aimng pattern.

In an enbodi nent, -said optical conmponent is a nmask at the
il Ib um nator of the reader when seated in the seat, defining
a two-di nensional aimng pattern, wth the proviso that the
two-di mensional aimng pattern defined by the nmask does not
interfere wth the illum nator functi on. This <can for
example be obtained with the fact that the mask defines
just the edges (or part of thenm) of the reading zone or the
edges of several regions of interest wthin the reading
zone, or with the fact that the mask bl ocké just visible
wavel engths not used for reading.

In an enbodiment, said optical conponent is a transm ssion
hol ogram at the ainmer of the reader when seated in the

seat, advantageously defining a three-dinensional ai m ng
pattern .
In anot her enbodiment, said optical component is a lens, in

particular a non-imaging lens with locally defined profile
like the one described in EP 1804089 Al , configured to
change the radiance profile of the illumnating beam or its
shape, or to nodify the illumnated field, for exanple the
aperture angle of the beam and/or its angle of incidence on
the reading zone.

Said optical conmponent could also be a system of |enses or
prisms or even a diffractive optics.

In an enbodi nent, said stand conprises an ainmer.

The use of an ainmer on the stand, possibly in addition to
an ainer of the reader, which can be used in conbination or
deactivated in stand node, allows numerous advantages and
represents an invention per se, also independently from
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providing the double illumnator described above.

First, it is possible to provide a specific aimng pattern
nost suitable for stand node. Indeed, while in manual use

it is preferable for the user to be given a mainly central
indication of the framed field (the edges may not be on the
franed object and therefore be lost), which can be done

with sinple optical component s, for stand node it is
advant ageous for the peripheral zone to be clearly
hi ghl i ght ed, above al | for "docunent handl i ng"

applications, which requires nore conplex and bul ky optical
conmponents .

Also in the case in which the ainmng pattern is the sane in
trigger nmode and in stand node, it is possible to provide
such patterns with different proportions between height and
width and/or wth the same proportions, but different
sizes, wthout having to use a variable focus aimng optics
on the reader.

In cases in which it is foreseen for there to be
variability of the conditions of use such as to justify its
cost and conplexity, it is possible to provide for the
aimng / illumnation system on the stand to be conbined
with a variable optical elenment, such as a nobile optics,
or a liquid lens, or a deformable mrror, so as to be able
to adapt .Shape and/or size of the airring /[ illum nation
beam

In a "docunent handling" application, the ainer and/or the
illumnator of the stand is/are preferably configured to
illumnate the predetermned regions of interest and/or the

edges thereof, in this way aiding the alignment by the
user.
In an enbodi nent, said ainmer of the stand conprises a

reflection hologram at the base of the reading zone and an
illumnator of said reflection hologram or a transm ssion
hol ogram arranged in front of a suitable illum nator. In
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this way, it is advantageously possible to provide a three-
di nensi onal aimng pattern.

Said ainer of the stand <can be integrated in the
illumnator of the stand, for exanple the illumnator of
the stand can project an illumnation pattern with a very

clear visible edge.

Preferably, said stand conprises a |oudspeaker and said
appar at us conpri ses a sound i ndi cat or or a voice
synt hesi zer configured to supply, through said |oudspeaker,

indications relating to read optical informati on and/or
indications relating to the positioning of a substrate
carrying optical information to be read with respect to the

readi ng zone.

In this way, through the analysis by the processor of the
reader of the prelimnarily captured image or in the nornal
reading node, the apparatus is able to guide the wuser in
the positioning of the obj ect/docunent , which could be
useful also for visually-inmpaired wusers, for exanple in a
fixed work station for checking docunents.

The sound indicator or voice synthesizer can also indicate,
in the case in which the electrical contact is not optinal
for recharging, to correctly position the reader in the

stand .
Advant ageousl vy, the illumnator of the stand conprises at
| east one light source selected from the group consisting

of flash bulbs, |aser diodes and LEDs, including high-power

LEDs. By exploiting the substantial absence of space,

wei ght and energy consunption constraints of the stand with
respect to the reader, it is possible to provide an intense
illumnation, suitable for stand node. Short exposure tines
are possible, avoiding blurred inmages, even when the speed
of passage of the optical information in the reading zone
is high and/or the direction of notion is highly variable.

Said illumnator of the stand can conprise |light sources
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drivable according to at least two independent signals, so
as to be able to switch on just one or just a few of them

For exanple, it is possible to provide for |ight sources
formng illum nation beans able to be selectively activated
t hat are inclined differently, t hat are of different

intensity, that are of different wavelength (s) (equal to or
different from that or those emtted by the illum nator of
the reader) etc., and activate such illumni nati‘on beans for
exanmple with alternate flashes.

In this way it is possible to further optinmse the
performance of the reading apparatus each tinme using the
most sui t abl e illum nation, at the discretion of the
processor and based on the inmage analysis.

In an enbodinment, said illum nator of the stand and/or said
aimer of the stand conprises an array of substantially
poi nt sources able to be driven individually to provide an
illumnation pattern, an ainming pattern and/or an outcone
i ndicating pattern.

Such an array is described for exanple in document WO
2011/111079 A, incorporated herein by reference.

Alternatively or in addition, when the illumnator of the
stand is orientable, it is also possible for the user to
nodify the direction of the |ight beam projected in the
reading zone in the nost suitable manner for the anbient
light conditions, type and orientation of the surface of
the object or docunent, and so on.

Preferably, the stand conprises an accumulation system that
stores energy in the periods of low use, and nmekes it
avai |l abl e in the nmaximum current demand peri ods, for
exanple a Dbattery but, nore preferably, at least one
capacitor of the Supercap or Utracap type.

Preferably, the stand conprises an electrical mains power
supply. Such a power supply, possibly in addition to a
power supply through USB connection, is not affected by the
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[imts of such USB power sources, which are on the other
hand typically limted in current to 500 mA, and which are
widely in use as power sources of optical i nformation
readi ng systens.

Advant ageousl vy, the stand further conprises an outcone
indication device and/or a detector of the presence of an
object or substrate in the reading zone and/or a distance
or height detector. The latter can for exanple be a |aser
measurer of the tine-of -flight or phase delay type, or a
photocell or array of photocells, or an ultrasound or other
type of sensor that is per se known; in this way the stand
can generate a signal to drive a receiving autofocus on the
reader, if present. Providing said devices in the stand
advant ageously nmakes it possible to keep the reader [ight
and | ower the consunption of the reader.

Advant ageousl vy, the stand has a controller for supplying
the reader with a part of a power supply current in input
to the stand, preferably in a dynamc manner according to
the instantaneous consunption of the stand, so as to save
the charge of or to charge a rechargeable battery power
supply of the reader.

In a second aspect thereof, the invention relates to a
met hod for optical information presentation reading with an
apparatus provided with a renovable reader and a cradle or
stand, conprising the steps of detecting the presence of a
reader in a seat of the stand, facing a predeterm ned
reading zone, carrying out a capture of an inmage of at
| east one portion of the reading zone, analysing the inmage,
and based on said analysis driving the swtching on of
either of an illumnator of the stand and/or an illum nator
of the reader.

Further features and advantages of the invention wll
becone <clearer from the description of sonme enbodinents
t her eof made wth reference to the attached draw ngs,
wherein simlar parts and conponent are identified by
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simlar nunbers and wherein:

- fig. 1 illustrates an enbodinent of an apparatus for
presentation reading with a renovable reader according to
the invention, with the reader renpved from the stand;

- fig. 2 schematically illustrates the apparatus of fig. 1,
with the reader seated in the stand and sone conponents
| ef t out ;

- fig. 3 is a block diagram of a nethod for reading with an
apparatus for presentation reading wth renovable reader
according to the invention; and

- figs. 4 to 6 each schematically illustrate a different
enbodi nent of an apparatus for presentation reading wth
renovabl e reader according to the invention.

An enbodinent of an apparatus 1 for presentation reading
with renovable reader according to the invention is shown
schematically in figs. 1 and 2, wherein in figure 2 sone
conponents have been left out for the sake of clarity.

The apparatus 1 conprises a reader 10 and a stand 40
configured to house the reader 10 facing a predeternined
readi ng zone 41.

In fig. 1 the reader 10 is renoved from the stand 40, while
in fig. 2 the reader 10 is seated in the stand 40.

The reader 10 shown is gun-shaped, having a handle or grip
11, provided wth a trigger activation button 12 that
however could also be absent, and with possible ot her
control buttons (not shown) .

The reader 10 conprises a sensor 13, two-dinmensional in the
case shown, but that could also be one-di nensi onal, coupl ed
with a receiving optics 14, which could also be absent,

facing a light input and output w ndow 15.

The sensor 13 is configured to detect the light enitted,
typically by reflection and/or diffusion, by a substrate
arranged in front and within a certain range of distances
from the wi ndow 15.
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The reader 10 further conprises an illumnator 16, given as
an exanple here as four LEDs at the w ndow 15  around the
receiving optic 14.

The reader 10 also optionally conprises an ainer 17, for
exanple a |aser ainer, possibly having an optics (not
shown) to configure an aimng pattern to aid an operator to
sui tably arrange t he substrate cont ai ni ng opti cal

information wth respect to the reader 10. Preferably, the
aimng pattern generated by the aimer 17 identifies the
centre of the reading zone in trigger node, wherein the
reader 10 is not seated in the stand 40, for exanple it is

a cross as shown.

The reader 10 further conpri ses a processor 18 and
optionally other electrical and/or electronic conponents,

such as for exanple a nenory 109. In the illustrated
exanpl e, the above described el ectri cal and electronic
conponents are arranged on a bent circuit board 20, also
housi ng the sensor 13.

The stand 40 conprises a seat 42 for seating the reader 10
facing the predeterm ned reading zone 41.

The seat 42 is such as not to hinder the input and output
of light at the wi ndow 15 of the reader.

In the enbodinent of fig. 1 and 2, the seat is forned just

of a peripheral wall so as to be open at the w ndow 15 of
the reader. There could also be glass or transparent
pl astic .

The stand 40 further conprises an illum nator 43.  The
illumnator is configured to illumnate the reading zone
41.

The illumnator 43 of the stand 40 conprises at |east one

light source selected from the group consisting of flash
bul bs, |aser diodes and LEDs, including high-power LEDs.
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In an enbodi nent, the illum nator 43 of the stand 40
conprises light sources drivable according to at l|east two

i ndependent signals, so as to be able to switch on just one
or just a few of them For exanple, it is possible to
provide for light sources forming illunination beans able
to be selectively activated that are inclined differently,
that are of different ir_ltensity, that are of different
wavel ength (s) (equal to or different from that or those

emitted by the illumnator of the reader) etc., and
activate such illumnation beans for exanple with alternate
fl ashes .

The stand 40 further conprises an ainer 4e, which could
however be absent.

Preferably the illuminator 43 of the stand 40 and/or the
ai mer 46  of t he st and 40 conprises an array of
substantially point sources able to be driven individually
to provide an illumnation pattern, an aimng pattern
and/or an outconme indicating pattern, as described for
exanple in document WO 2011/111079 Al .

The ainmer 46 of the stand 40 can be integrated in the
illumnator 43 of the stand 40, for exanple the illum nator
43 of the stand 40 can project an illumnation pattern wth
a very clear visible edge.

The stand 40 preferably conprises a power supply 44 from
the electrical mai ns, shown only as an exanple in a
separate casing, to which it is connected through a cable
45,

The stand 40 can have a controller to supply the reader 10
with a part of a power supply current in input to the stand
40 from the power supply 44, preferably in a dynam c manner
according to the instantaneous consunption of the stand 40,
so as to save the charge of or to charge a rechargeable
battery power supply (not shown) of the reader 10.

The stand 40 can also conprise an accunulation system that
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stores energy in the periods of low use, and nmakes it
available in maximum current demand periods, for exanple a
battery but, nore preferably, one or nore capacitors of the
Supercap or Utracap type.

The stand 40 further conprises a |oudspeaker 47, which
could however be absent .

Al ternatively or in addition to the aforenentioned

rechargeable battery power supply, the reader 10 is powered
preferably through a cable 21 typically connected to a
processor t hr ough a USB i nterface, but it could
alternatively be connected to the main casing of the stand
40 or to the casing of the power supply 44, to be powered
by the power supply 44 of the stand 40. In an even |ess
preferable situation due to consunption, but in principle

feasible, it is the reader that powers the stand.

The reader 10 and the stand 40 are also in conmunication

for the transmssion of control signals and possibly of
dat a. As an exanpl e, figs. 1 and 2 show matching

conmuni cation interfaces 22, 54 of the type with contacts
in the reader 10 and in the stand 40. The contacts 22, 54
can also take the power supply and/or the recharging

current from one to the other.

Alternatively or in addition, the conmunication of signals
and/ or data can take place via cable or W rel ess,
optically, wth infrared, or with radio waves.

The apparatus 1 conprises neans for detecting the presence
of the reader 1 in the stand 40.

As an exanple, figs. 1 and 2 show matching devices 23, 55
form ng an el ectronechani cal , opt o-el ectronic or
el ectromagnetic switch. Alternatively, the presence can be
det ect ed t hr ough the exchange of signal s over t he
conmuni cati on channel .

The stand 40 could also comprise neans for detecting the
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presence of a substrate in the reading zone 41 (not shown) ,
for exanple a photocell or a battery of photocells,
preferably wth infrared LEDs so as to be able to be kept
constantly switched on without di st urbi ng ei t her t he
possi ble operator or the reading of optical information in
ot her spectral zones, or an ultrasound detection device.

The stand 40 could also conprise a distance or height
det ect or, for exanmple a Ilaser nmeasurer of the tine-of-
flight, or phase delay type, or a photocell or array of
photocells, or an ultrasound or other type of sensor of the
per se known type; in this way the stand 40 can generate a
signal to drive a system for noving the receiving optics 14
of the reader 10 thus naking an autofocus system

The shapes of the reader 10 and of the stand 40, as well as
the type and arrangenent of their conponents described
above, can also be substantially different from the ones
shown. In particular, it is not necessary for the reading
zone 41 to rest on the casing of the stand: it could also
rest on a work plane on which the apparatus 1 is arranged,
or be projected in the space in front of the w ndow 15. The
wi ndow 15 does not necessarily have to face downwards as

shown .

Fig. 3 illustrates, in the form of a block diagram t he
operation of the apparatus 1 and in particular the control
of the illumnation.

Such control is entrusted to the processor 18 of the
r eader, but alternatively it could be entrusted to a

processor of the stand (not shown) .

In a step 100, the processor 18 checks whether t he
apparatus 1 is in stand node, in other words whether the
reader 10 is seated in the stand 40, as detected by the
sui tabl e means, such as the matching devices 23, 55.

When the outconme of the check is positive, the processor 18
in a step 200 controls a prelimnary capturing of an imge
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of at |least one portion of the reading zone 41 by the

sensor 13. In such a prelimnary capturing the illum nator
16 of the reader and/or the illum nator 43 of the stand
is/are swi t ched on, for exanpl e accordi ng to t he

configuration the apparatus 1 is in.

In the prelimnary capturing, one or nore regions of

interest (RO) are preferably output from the sensor 13 to

the processor 18, in a very quick nmanner wth respect to
the reading of the entire frane. Al ternatively or in
addi ti on, the processor 18 for the subsequent eval uati on
can acquire an inmage captured at ||ower resolution, i.e.
consi deri ng for exanpl e j ust alternate phot osensitive

el enents, of the entire sensor 13 or of one or nore regions

of interest.

Said prelimnary capturing 200 can take place as stated

above continuously (each franme or portion thereof) , or
periodically at each predeternmned tine interval, typically
of a few mlliseconds, or at each predeterm ned nunber of

i mges, or at each capturing request for exanple by the
sensor of presence of a substrate in the reading zone 41
etc., or even when the apparatus 1 deternines the need for
it because the inmage captured in normal reading node is of
unsuitable quality, as well as in conbinations of such

ci rcunst ances

Thereafter, in a step 300 the processor 18 analyses the
image prelimnarily capt ur ed. In this step the features
indicated in the introductory part of the present docunent

are in particular evaluated: brightness, contrast, presence
of a substrate in the reading zone 41, position of the
substrate wth respect to the reading zone 41, presence of
opti cal information of a predeterm ned type, presence of
light spots ascribable to overexposure of a particularly

bright or reflective part of the substrate, and presence of
illumnation wunevenness ascribable to a particular slope or

shape of the surface of the substrate.
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Ther ef or e, in a step 400, the processor 18, based on said
analysis, drives to switch on either of the illumnator 16
of the reader 10 and/or the illumnator 43 of the stand 40,

including keeping the respective switched on/off state,
where suitable.

Wien the illum nator 16 of the reader 10 and/or the
illumnator 43 of the stand 40 are adjustable intensity
illumnators, the processor 18 also adjusts their intensity
of illumnation based on said analysis.

As stated above, such adjustnent of intensity can conprise
the change of the driving current and/or the switching on
of just a part of a plurality of |light sources of the
illumnator 16 of the reader 10 and/or of the illum nator
43 of the stand 40 and/or changing the time overlapping

between the tinme interval in which the illumnation is
active and the time interval in which the integration of
the photons by the sensor 13 takes place. |In turn, such a

change of the time overlapping can be adjusted by
| engt heni ng/ short eni ng ei t her or bot h of sai d time
intervals and/or by staggering them by a variable entity.

The processor 18 can also control, based on such inage
analysis, the exposure time of the sensor 13 and/or other
reading paraneters, such as the gain of the sensor 13 and
the portion of the field of view to be captured, by
activating the acquisition of just a part of t he
phot osensitive elenents or pixels of the sensor 13.

In a subsequent step 500, the apparatus 1 operates by
reading the optical information with the illumnation
decided in step 400, for example storing them and/or
sending them to a renote processor, for exanple through the
cable 21. In such a step at least one further acquisition
of the reading zone 41, or of one or nore regions of
i nterest thereof can be carried out. In this step a
possi bl e pre-processing or processing of the acquired inmage
is also carried out, in the prelimnary capturing or in
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said further capturing, in a per se well known manner. In
particular said further capturing wll be carried out if
the illumnation decided in step 400 is enough different

from the current one, used in step 200 and/or if the inage
prelimnarily captured in step 200 has to low resolution or
is too partial with respect to the reading zone 41.

Vice-versa, said at least one further capturing can act as
prelimnary capturing for a subsequent operative sequence,
in other words the step 200 of prelimnary capturing can be

subsequently left out.

When, on the other hand, the outcone of the check 100 is
negati ve, the processor 18 in a step 600 controls the
trigger node of the reader 10.

Before the capturing of step 200 and/or of step 500, either
the ainmer 17 of the reader 10 and/or the ainmer 46 of the
stand 40 where provided for can be switched on, so as to

aid the operator in the arrangenent of the substrate
carrying the optical information to be read with respect to
the readi ng zone 41. |f by wavelength or by position the

aimng pattern does not interfere with the acquisition of
the optical information, the ainer can be kept switched on
during the entire acquisition of the step 200 and/or 500.

Moreover, in step 200 and/or in step 500, the processor 18,
possi bl y t'hrough a voice sy'nt hesi zer, can through 'bsai d
| oudspeaker 47 provide indications relating to the outcone
of the reading of optical information and/or indications
relating to the positioning of the substrate carrying the
optical information to be read with respect to the reading
zone 41.

The sound indicator or voice synthesizer can also indicate,
in case the electrical contact between the contacts 22, 54
is not optimal for recharging, to correctly position the
reader 10 in the stand 40.

The apparatus 1 could also conprise a device for providing
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such indications visually, for exanple a series of LEDs or
an LCD displ ay.

In Figs. 4-6 the main conmponents of other enbodinents of an
apparatus 1 for presentation reading with renovable reader
according to the invention are shown.

In fig. 4, an aimng mask 48, whi ch  highlights t he
peri pher al edge of the reading zone 41, is arranged in
front of the illumnator 16 of the reader 10, in the stand
40. Aternatively, the mask could highlight just a part of
the peripheral edge, for exanple two opposite or all four
corners and/or internmediate portions of two opposite or of
all four sides. Fur t her nor e, for exanple in a "docunent
handl i ng" application just the edge - or part thereof - of
one or nore regions of interest could be highlighted in the
readi ng zone 41.

As an alternative to the mask 48 it is possible to use a
lens or a system of |lenses or prisms, or even a diffractive
optic, which nodifies the features of the illumnating beam
output from the wi ndow 15 of the reader 10, such as angul ar
aperture and radiance profile. A non-imaging lens wth
locally defined profile Ilike that described in EP 1804089
Al can also be used, configured to change the radiance
profile of the illumnating beam or its shape, or to nodify
the field illumnated, for exanple the aperture angle of
the beam and/or its angle of incidence onto the reading
zone 41.

Such an elenent of course should not extend to the zone
covered by the sensing by the sensor 13, at  which,
optionally, an optically null elenent can be arranged, or
such as to nodify the focal distance of the receiving
optics 14 without deteriorating the quality of the inage.

In fig. 5, in front of the aimer 17 of the reader 10 a
transm ssion hol ogram 49, defining a three-dinensional
aimng pattern 50, is arranged in the stand 40.
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In fig. 6, the ainmer 46 of the stand 40 conprises a
reflection hologram 51 at the base of the reading zone 41
and an illumnator 52 of said reflection hologram defining
a three-dinmensional aimng pattern 53.

Alternatively or in addition to the transm ssion hologram
49 associated with the ainmer 17 of the reader 10 and the
reflection hol ogram 51 associ ated with the specific

i1l um nat or 52 of the stand 40, there could be a
transm ssion hologram and a suitable illumnator on the
stand 40.

Also in the absence of the hologram 51, an additional

i1l um nat or of the stand 40, projecting a coherent or
i ncoher ent beam can be wused to illumnate hol ogr ans
arranged on credit cards or other safety codes.

I'n addi tion to the dynam c configuration of t he
illumnation described above, the operative node of the
aphpar atus 1 can be configured based on the reading of an
optical code, or via software from a processor connected to
the reader 10 or to the stand 40, or through the
prelimnary analysis of an image during a setting or setup
step of the apparatus 1. For exanple, in this way it is
possible to establish which aimer 17 or 46 to use, which
i Il um nator 16 or 43 to use, whether to use one or nore
wavel engths if present, one or nore illumnators 43 of the
stand if present, and so on.
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CLAI M5

1. Apparatus (1 for presentation reading with renovable
reader, conprising an optical information reader (100 and a
stand (40) having a seat (42) for seating the reader (10)

facing a predetermned optical information reading zone
(41) ,

wherein said reader (100 has an illumnator (16) and said
stand (40) has an illum nator (43),

t he appar at us further conpri si ng a processor (18)

configured to control a capture of an inmage of at |east one
portion of the reading zone (41), to analyse the inﬁge and,
based on said analysis, to drive the switching on of either
of said illum nator (16) of the reader (100 and/or said
illumnator (43) of the stand (40),

wherein said stand (40) conprises an optical conponent (48,
49) at said illunmnator (16) of the reader (100 and/or at
an ainer (17) of the reader (100 when seated in the seat
(42) , to define an aimng pattern and/or to nodify the
features of the illum nating beam of the reader (10)

2. Apparatus (1) according to claim 1, wherein said optical
component is a mask (48) at the illum nator (16) of the
reader (10)- when seated in the seat (42), defining a two-
di nrensi onal aimng pattern. ' |

3. Apparatus (1) according to claim 1, wherein said optical

component is a transm ssion hologram (49) at the aimer (17)

of the reader (10) when seated in the seat (42), defining a
t hree-di nensional aimng pattern (50)

4. Apparatus (1) according to claim 1, wherein said optical

conponent is a lens configured to change the radiance
profile or the shape of the illumnating beam or for
nodifying the illumnated field.

5. Apparatus (1) according to any of the previous clains,
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wherein said stand (40) conprises an ainer (46)

6. Apparatus (1 according to claim 5, wherein the ainer
(46) of the stand (40) and/or the illumnator (43 of the
stand  (40) is configured to illumnate predeterm ned
regions of interest and/or edges thereof.

7. Apparatus (1) according to claim 5, wherein said ainer
(46) of the stand (40) conprises a reflection hologram (51)
at the base of the reading zone (41 and an illum nator
(52) of said reflection hologram (51), or a transm ssion
hol ogram arranged in front of a dedicated illumnator of
the stand (40)

8. Apparatus (1) according to any of the previous clains,
wherein said stand (40) conprises a |oudspeaker (47) and
said apparatus (1 conprises a sound indicator or a voice
synt hesi zer configured to provide, through said |oudspeaker
(47) , indications relating to read optical information
and/or indications relating to the positioning of a
substrate carrying optical information to be read relative
to the reading zone (41)

9. Apparatus (1 according to claim s, wherein said sound
i ndicator or voice synthesizer signals to properly place
the reader (10) in the stand (40) if the electrical contact
is not optimal for the recharge.

10. Apparatus (1) according to any of the previous clains,
wherein said stand (40) conprises an accunulation system
that stores energy during |ow usage periods and provides it
during maxi mum current demand peri ods.

11. Apparatus (1) according to any of the previous clains,

wherein said analysis conprises assessing at |east one
feature selected from the group consisting of: brightness,

contrast, presence of a substrate in said reading zone
(41), position of the substrate relative to said reading
zone (41), presence of opti cal i nf ormati on of a
predetermined type in said reading zone (41), presence of
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light spots ascribable to overexposure of a particularly
bright or reflecting portion of a substrate arranged in
said reading zone (41), and presence of illumnation
unevenness ascribable to a particular slope or shape of the
surface of a substrate arranged in said reading zone (41)

12. Apparatus (1) according to any of the previous clains,
wherein, based on such image analysis, said processor (18)
further controls at |east one reading paraneter selected
fromthe grdup consisting of: the exposure tinme of a sensor
(13), the gain of the sensor (13), and the portion of the
field of view to be captured.

13. Apparatus (1) according to any of the previous clains,
wherein said apparatus (1) conprises neans (23, 55) for
detecting the presence of the reader (100 in the stand
(40), and said processor (18 is configured to carry out
said imge analysis when said neans (23, 55) for detecting
the presence of the reader (100 in the stand (40) signal
the presence thereof, wunder a circunstance selected from
the group consisting of: continuously, periodically at each
predet erm ned time i nterval, periodically at each
predeterm ned nunber of imges, at each capture request,
when the apparatus (1 determnes the need thereof, and
conbi nati ons thereof.

14. Apparatus (1) according to any of the previous clains,
wherein said stand (40) conprises neans for detecting the
presence of a substrate in the reading zone (41), and said
processor (18) is configured to carry out said inmage
analysis when said nmeans for detecting the presence of a
substrate in the reading zone (41 signal the presence
t her eof .

15. Apparatus (1) according to any of the previous clains,

wherein said illumnator (43) of the stand (40) and/or said
illum nator (16) of the reader (10) are adjustable
intensity illum nators, and said processor (18) i's

configured to adjust the illumnation intensity of said
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