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CASED GOQODS INSPECTION SYSTEM AND METHOD
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CROSS REFERERCE TO BEELATED APPLICATION

1} Thiz applicstion is & non-provisional of and claims the

it of United States Provizional Patent Application No.

ro
o
~]
-
et
[
-
th
|,‘J
[
P
L
¢

January 26, 2016, the disclosure of which

[0002] This inventicn relates to product inspection, and in

e
u
]
ot
|,‘J
@]
s

ular  to  cased goods  inspection  zystems  and  methods

tharefor.
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4. Background

[0003] There is a nsed to improve casad goods inspection systems

and methods.

detect the presence
unabhle to differentiate a pigce of shrink wrap from an opaque

cardbaard pilece.

W)
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[0005] ©Other approaches use the laser triangniation method. This
appreach 1is fast, precise and robust, but 1is sensitive tao
reflective surfaces like shrink wraps. Also, like the previous

method, it cannct differentiate

)
a0
[#]
'»»l
(T
i
D
)
(]
9]
g
i
I.‘.!
]
oo
Zz,
'-J
i
It
4
9]
i

[0006] Therefore, there 13 a need in the market for & new
approach that integrates spesd, rezsclution, robustness and cost

[0007] In accordance with an aspect of the proposed solution
thaere 1is provided a cased goods inspaction system adapted to
t

determine the presence of product being scanned and

“distance from one side of the conveyor”, eic. meazurementsz.

[0008] In accordance with another aszsgect of ths proposed

adaptex to  reject or accept product  hased on  allowable

~

[0008) In accordance with a further asgeact
t

t
ion there is gprovided a cased goods inspection system with
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incident light intensity wvariations,
and detector{s} detecting and acccunting for =such incident light
intenisity wvariations experienced by a vision system of the cased

goods inspection system to reduce false product detection and
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false wmeasurements including rejection o

Meazurement accuracy from opague or transiucent materials

[$X
i}
,C‘u

packaging such asz plastic shrink wrap.

[G0010] In accordance with a further aszspect of the propossd
solution there iz provided a cased goods inspection system
adapted to identify the presence of debrizs on a window of g
camsra subsyztem of the caszed goods inspection system to reduce

falae product detsction or

[00011] In accordance with a further aspect of the progposed
sciution there 1s provided a cased goods inspection syzstem
ajaptad to inspect an array of goods at least partially encased

in rink wrap packaging.

[00012] Inn accordance with a further sgspect of the proposed
solution there iz provided a cased goods inspection system

adapted o nspect an array of goods having complex azshapes

with the term “oomprising” in the claims and/or the
specification may mean “one”, but it is also consistent with the
meaning of “one or more”, Yat leaszt one and Tone or more Than
one’ . Similarliy, the word Yanother” may mean “at least a
second” or Tmore”.

[00014] A5 used 1in this specification and claim{z), =i WOYas
“comprizsing” {and any form of compri 4, such as “comprisse” and
“comprisez”}, “having” {and any form of having, szuch as Thave”
and “has”}, “including” {and any form of including, such as
“include” and Yincludes”} or Tecontaining” {(and any form of
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EF DESCRIPTION OF THE DRAWINGS

[00015] The invention will b

ol

@

hetter undersztood by way of ths
followiRQ' detailed description of embodiments of the proposzed
h

solution with reference to thes appended drawings, in whic

[00017] Figure 2 is a2 diagram illustrating a perspective view of

an examples of & product case inspected in accordance with the
.i_

[00018] Figure 3 is a schemati chart illustrating a product

detection process flow diagram in accordance with the propossd

C,ﬁ,

solution;

18] Figure 4 is a diggram illustrating a gsneral acguired
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roduct =een by a c¢amera vision system in

accordance with the proposzsed zoluti

[00020] Figure 5 is a diagram illustrating regions of interast
analyzed from the general 1image illustrated in Figure 4 in
accordance with the propozsed sclution;

[00021] Figqure & i3 & diagram illustrating one analyzed yegion
from Figure & zoomed-in in accordance with the progposed

ution;

[

30
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[00023] Figure 8 is & schematic diagram iliunstrating in side and

of Figur 3 and 7 in accordance wi

feest

[00024] Figure 9 i3 a aschematic diagram iliustrating in aide and

top wviews real box product measurements obtained by the

red
]
L.

o]

ocesses of Figures 3 and 7 in accord

ance with the proposed

b

[00025] Figure 10 iz a schematic diagram illustrating in side and

processez of Figurez 3 and 7 in sccordance with the proposed

solution;
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[00026] Figure 11 is & schematic di: ustrating in side and
top views max bulge wmeasurementsz cobtained by the processes of

Figures 3 and 7 in accordance with the proposed
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[00027] Figure 12 i3 & diagram 1illustrating detection of the

vrezence of debris on & camera syzstem window in accoerdance with

r.wn
r“r
I“I -
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]
~

the proposed zo

[00028] whersein similar featnures bear similar labels throughcout

the drawings. Heferences to “top” and “bottom” qgualifiers in the
praesent specificaticn 13 made solely with reference to  the
orientation of the drawings as presented in the application and

do not imply any absclute spatial orisntation.
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[00028] A proposed cased goodsa inspection asystem will now be

£

described with reference to illustrative embodiments thersof.

System input and output

[00030] With reference to Figure 1, as an input, the proposed

casze  inspection system receives products A which arvive
individually on a conveyer B in any orientation and positi

For example, conveyor B can be a conveyor belt. The output of
the case inspection system includes wvarious {quantitative)

measurements which characterize each product, for example a case
of ggoods. Examples of guantitative measurements include: “real
box?, “max box™, “max bulge”, Torientation angle”, “diztance

- - P S = 3 - . , . FF - —~
from one side of the convevor”, eta.

[00031] One example of 2 rase of good{s}) is a shrink wrappsd
product and/or product container or arrayv of one or more product

containers or product{s} incliunded in shrink wrgp azs illustrated

zuch as, without limitations, closed cartons, totes, open top
cartonz, ftrays with or without shrink wrapped f£ilm, bags and
s, etc. The dimenszionz of Tinput” product A may vary

s

vy between different types of product. Typical dimensions

=
hexahedron shape, the producti{s} and/cr product casg may have
any desired 3-D shape as cylindrical, curvilinear, pyramigal,

oveid, etc., and ong or moere surface(s) of any side may be
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2 or anoth
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curved or pitched with respect to another

0

([i
¥]
pd
(L
0]

surface on the samco

000321 With reference to Figure 1 the case inspection system
v F fin

m
I“‘J
(1]
o

can include: input conveyor B, a vizion system generally labe
as €, a controller D, an output {human machins interface} screen

E {Figures 8 to 12} and an ocutput conveyor J.

[00033] At 1least s=some of theses system components will now be

in more detail.

ol
1]
1
(1
H
'»J B
v
(]
ol

[00034] Input conveyor B fransports  incoming  products  from
gzternal equipment. Conveyor B, for exampl

high-grip conveyor, but can be of agny other form {such asz roller

bed) allowing moving prodsuct A inte and through the wision
system € with reduced vibration and slippage. For exampls,

imit.

[

acceptablie vibration can bs under a vibration threzhold

[00635] The outpunt convevoer J fransports product & away Ifrom

vision asystem €. Conveyor J, for exzampls

\D
=
"y
®]
e
.(_[I_
)
&
rt+
rvf-
( 4
g

low-grip conveyor, but can be of any other form allowing moving

product & through and away from the vision system C with reduced

vibration. For ampl acceptable wvibration can be under a
vibration th hold 1imit.

[00036] Visicn system € iz positicned, at isast in part, around
and about the conveyors B andfor J§ for measuring the ftop and

side profiles of product A.
[00037] In accoerdance with one aspect, the vision syztem € can

includes a first light source F which emits & ({(first) shest of

~J]
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For example first light =zocurce F can be located above conveyors

B and J az otherwiss shown in Figurs 1.

[00038] The vision system further includes a first camsra system
G located for example opposzite first light source F with respect
to conveyors B and J, positicnsd to recsive the parallel light
emitted by first Iight szource F. For examplis 1f first light

located below conveyors B and J. Iin other
aspects, the orientaticn of first light =ource and first camera
system may be rotated as desired about the axis defined by the
direction of travel of g¢onveyers B and ¢ maintaining the

relationzhip betwegen 1light source emitter and camera aystem

recsiver.

[00038] A second light source H emits a
i.e. a continucus plane o©

the small gap betwesn conveycers B and J. For examgple second

[00040] A zecond camera system I 1is correspondingly located to
receive ililumination from {e.qg. opposite) second 1i

with respect to conveyors B and J, positioned to receive the
varallel light emitted by secoend light zsource H. For sxample if

zecond light =zource H is located to one =zide of conveyora B and
t

em I 1s located to the other opposite

e«
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[00041] A controiler or any other device oy system {local or
remote} operabl couplied to thes system, includes a computer
program that i1z capable of regisftering and analyzing image data

The 1light sounrce itseif can be a laser, a2 LED or other types
like gas lamp. In cother aspects the szource may be any cother

device of EM radiation suitable for EM illumination of a target

object and which reflection or transmission, of which may be
aptu Ly an appropriate imaging system generating an image or

[

pzendo image of the illuminated target object.

[G0043] The collimated cutput beam provides the zheet of parallsl
cropagating light which, when impeded by the product A, casts an
orthographic projection shadow onto agn  input window of the
corresponding camera =system & or oppozite the corresponding

iight =curce ¥ or H. In this regard, th

corresponding light source.

[00044] In the illustrated example, both camera systems G and I

include a camera, an optional mirror and a diffusion screen {not

diffuser, is an example of an input beam shaper spreading the

1
input beam by diffuszing the parallel light incident thereon from

[is]
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camera 3 and I {e.g. the camera imaging array having a desired
vredetermined width, definsd structurally or by the contreller

zo that the array) can captu and digitize diffused light from
the 1l width of the corresponding light sheet emitted by the
light source. As may be realized, the camera(s) G, I may image
a case{s) and/or products within the full width of the light
sheets {(which as may be further realized may span the lateral

bounds of the conveyor and height of the inspesction aystem

Operation

[00046] For xampis, in  coperation, a product A arrvives on
conveyor B in any corientation and position. Without limiting the
invention, the pozition includes a distance or gap from one side
of  conveyor B. Figure 3 illustrates & product measurement

Drocess.

[00047] Vision system € makes repesated image acguisitions, block

&=

terage {such az of the controller

¥
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v
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k)

procezssor), for example triggered by an input conveyor encodser

least one of the conveyors B and J. Figure 4 illustrates s

o
a
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lighting level, for example accounting for lighting condition
changes in the surrounding envircenment of the cazed goods
inspection system, and the presence of dust, liguid residues or

small debris on the optical recsptor.

[00048] Using, for descrip

the camera svstem G located below the conveyors B and J, the
controller verifies 330 whether the nuwmber of pixels in a

-

conaidered gportion of an acguired image {registersd by at Isast

one or if desired, acqguired images registered hy both camera’sz
3, I} which have a drop in intensity of more than, for example,
about 40% compared to the normalized intensity value, and that

reprezsent a width «f, for example, about 30mm or mors
width of the illumination sheet captured by the ascguired

be realized, the width referred to herein as the

image may be set as desired bassd on snvirvronmental conditions.
The reduced intensity width of fthe image portion corresponds to

; “hat may be  opague or anslucent in par passinm
t, tha may e opagn r translucent in rt pa nyg
through the beam/sheet. In other words, passage of product, case

oping through the sheet gproducez what may alsc be

t
acguired image width. If this is the «case, the controller

considers That there is a potential detection 332 of a product.
The threshold vwvalus {bath threshold width and threshold
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desired {for example intensity drop threshoeld may be 10% drop

from normalized}. As may be realized, bkoth threshcids settings
T

in the illumination sheet, the disruption therecof resulting in a
gray image in  which such material 1is  both detsctable and
measurable as will ke further described {and the threshceld width
may be about 5mm). By comparison, & wholly opague material will

flect resulting in substantially complete obstruction of

-4

[=H

e
i 1lumination and conseguently in the relsvant portion of the, or
the

graphic projection image.

[00G50] The above process steps 3106-340 ars repesated as long as
the number of pixels in a given acguired image, which have a
intenisity o©f more than the predetermined threshold

n
intenisity drop {that may alsc be represented az an abscln
t

intensity  vwvalue  threshold), for example, about 40%, and
represents a width reater than the predetsrmined threshold

width of, for example, about 30mm or more and the process ztops
when this c¢ondition is not ftrue anvmore. While this first
condition is true {established by excesding both thresholds}), if
the nwaber of images that meet this condition repressnts &
potential product lsngth of about &0mm {(az may be determined by
# suitable encoder synchronizing acqguizition rate, identifyving
conveyor displacement and rate so as to he correlasted or
propoerticonal to acquired images andfor image frames) or more,

the ontroller considers that a gproduct was detected, or in
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PCT/IB2017/000110

displacement

isngth may be more or less, e.3. 10mm) in front of the image
zetting the detection f the dstected product, the number of
images 1in which product was detected, and subseguently acguired
downstream images representing, for example, &0mm of conveyor
displacement after the product detection asserticon, from both
camera aystems I and G, to construct 340, a composite contiguous
complete combined image of the product from the series of images
acquired during the aforementioned durations beforse and after
vroduct detection {the duraticn{s) pre andfoer post detection)
may be varied and need not be nmetrical. If the number of
images that meet the first and second conditions {i.e. threshold
and duraticon 330, 336) represent a potential product less than,
for example, &0mm in width/length, the controlier assertzs that
the detection 337 waz & false detecticon, or that the detected
product iz below the minimal accepted length/width the image
acqguizition process coentinuez normally. his system is robust
to neise or parasitic signals like falling debris.

of

prodact

maximmm accepted product dimension is

controllar

the

continues

both conditions are

combrined image {or pseudo

for

past,

In other words,

determination image {s)

travel, &lmm) for examnple, of

camera system G {through =such determination maybe effscted from
acguired images if bhoth cameraz G, I} no longer satisfiesz the

thre

esholds

the c¢onsideraed porition of

acguired images have neither the width nor an intensity drop,
greater than the =zet thresholds {e.g. 30mm, 40% drop)i, the

14
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controller registers the accepted product dimension  {zuch as
from the registered conveyor displacement from the encoder
coincident with image acguisitionz that exceed t

Accordingly, the controller {via suitable programming} effects

raw image acguisiticn for combinati

combined image may continue

accepted product dimension was surpassed. It 1is
the “combined image” {or pssudce image) and the

image” correspond to the relative positions

1

of illuminats

'44l
W]
]
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o
o
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e
in
sF}
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pees
o
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g
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T

szubstantially orthogonal sides of the product such as a side and

}

-

a top view images.

[00852] Once, and 1f desired substantially coincident with
processor  construct o the composite image{s) of a complet
image product az noted, the controller calculates a variety of

guantitative measurements by process steps illustrated in Figure

g

7. With reference to Figure 8, examples of aguantitative
measurements  include: Treal box”, “"max box”, “max bulgs”,
“prientation  angle”  and “distance from one side  of the

[00053] “"Real box” measurements, block 710 include dimensions of

the best fit shapes which can be determined kased on, or obtained
from, the combined product image. For example, the shape

employed in the fit is a box having a length, width and height.

Alternatively, the shape emploved can be a sphere having &
center and a& radius. Variouz other shapes can be smploved in

the fit, such az but not limited to a cylinder, covalceid, cone,

eto. Fign % illustrates and example of “real box” meazurements
{shown with the dotted 1in on the processed images %A, 9B

[t
[$3]
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-

g =levations and plan combined images)

n
chbtained from composite images acguired/combined/constructed

during the inspection of the product zhown on Figure 2. As it
can be seen in this exgmple, any protrusion seen by the vision
system € is not regarded as such when the “real box” dimensions

are determined. In the example, the labkel 1 on the cased goods
illustrated representative product az illustrated in Figure 2 is
partially detached and is detected in the confined image and

resolved azs part of the best fit shape determination =zo as to be

ignored in the footprint evaluation. Nonetheless, opague or
tranzlucent materials wraps For example, embodied in  the

composite material, are included in real box measurements Lo the

[00054] “Outaide box” measuraments, block 712 include dimenszionsz
the smallest shaps that contains the entire product which can
e determined based on, or obtained from, the cambined product

image {as may include protruszionsz =zeen by the vizion asystem
1

incliuding distressed product portion, labhels and wrapping). For
example, the shape empicoyed in the fit is a2 box having a length,

employed can be a szphere having

LA_'J
Pl
(3
Y]
s
it
M
H
Pl
3
a3
Y
[
g

i
»
i

[t
ot
D
o
&

{104, 10B  respectively representing {evaluation and plan
combhined images) acgquired/comblined/constructad during the
inspection of the product shown on Figure Z{shown with the

dotted lines on the procezsad image}. As 1t can be seen in this
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example, any protrusion imaged by the vision =zyste
such gray image projecting parts indicative of tra
opague wrapping, 13 considered and inciuded when the Mo

£

box” dimensicons are determined.

.i_
detached label L on the cassd goods product A illustrated in

illuzstrates a “maz bulge” measurement obtained from the images

114, 11E {with zimilar conventions to Figures 9, 10}
acquired/combined/constructed during the inspection o©of the

product shown on Figure Z2.0nce the orientation of the product is

determined, the “max bhulge” i3 the biggest caliper measure in

[000B6] The product orientation angle is the angle of the
F's main axis relative to the travel direction of product

A on the conveyors B / J. Figurse 8 bezst illustrates a non-zerg

product “orientation angle” determined when a box 1is employ
t

[

for he best fits. Without imiting the invention, the

r+
0

by

bt

“orientation angle” measuremen be a major axiz when an

bt

I“I
W
@

ovaloid shape is employsd in thse

EAY

[00057] With reference to Figure 8, a “distance from one side of
the conveyor” is determined as the minimum distance obtained
between the product and e2ither of the predeterminsd conveyor

sides {as expressad based on the width of the light sheet, =zes

41

Figure &}.
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[00058] For certainty, the proposed solution iz not limited to

gerforming the steps illustrated in Figures 3 and 7 in the
zequence illustrated. Determination of measurements, asz well as

condition teating, are preferably performed in pargllel, for
example ascertained as the conveyors B/ J  advance. The

sequences of steps illustrated in Figures 3 and 7 can illustrate

s

hierarchy of a coded logic decision network.

[00058Y Once a substantial number of thse above mentioned
measurements are defermined, the image analysis computer program

1
i

compares them in block 718 with nominal wvalues and accepted
t

tolerances provided in block 7168 to the cazed goods inspec

accepted tolerances for the given case inspected by the
inspection system. Bccording to preferences of the user, the
“real box”, the Toutzide box” r ths Tmax bulge” can be

considered to accept or reject product Al

example, at least conveyors B / J can be operated in a specia

way to retract or dump rejectsd product, altesrnatively paddies

{not shown} can be actuated to deflect rejected product possibly

onto ancther conveyor {not shown). Iin ancther implementation,
T - J—— LS. L o P s - T e . i
large crientation angles can be reducged by actuating

camponentz of the cased goods inspecticon zystem  For certainty,

A decision to reversse conveyors B / J and rescan the proaduct is

£

o
o
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[00061] In accordance with a preferred embodiment, as it can be

ssen from ths raw image exawmple illustrated in Figure 4, the

recorded light intensity does wvary within the acguired image. To

pixels of a selectable number, for example, 10 sample images are
considered. In crnie aspect, the intensity wvalues of the 33%
median images, for example from the szelected number of sample

images, are considered to establish the normalized wvalne of
pixel intensity. By doing =so, signal ncise, light interference,
and the like, are eliminated in order to reduce false product
detection or false measurements. The sample images providing

e bazis for determination of the normalized bassliins value of
intenzity may ke updated, or refreshed, on a relling basis as
previocusly noted resolving for ambient changes due to
gnvironmental varlances, detritus on noted EM  source and/for

vision syatem components, eto.)

[00062] By using above mentioned process, the vision system C© can

automatically compen

a window panel of the camera system I / G. When such situnation

arizes, the raw constructed/combined image showz a narroew line
12D az shown within stitched line

128, in Figure 12. Upon detection of a narrvow line of pixels, a

warning can be sent to the operator to alert of a nese

&
the window. In the meantime, bocause of the normalization of the

£

combined composite image of the product A constructed by the

image processing aligorithm within a few iterations ({encoder
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steps, stepper wmolor steps, secondz, eto.y and therefore
minimizing the impact on the operation of the cased goods

inspaction aystem.

[00063] In accerdance with another preferrved smbodiment of the
proposad solution, the cased goods inspection system is employed

to inspect an arrayv of goods at least partially encased in

L =y = - s

shrink wrap fellowing the contour of goods in the arrvay. For
simple shaped goods, the acceptable “outside box” and “real box”

dimensions are aimilar within toleranceszs. Allowance is provided
for goods having a complez shapes {zuch asz may incliude ong or

more nonlinearities in the shape}) as may be formed by one or

2
mores zimple shapsd product placed in an ordered array within
packaging {e.g. shrink wrapping}}. For exampie, with reference

may be determined from thes side image} beyond bottle necks

while acceptable “real box” dimensionz can be specified to
consider bottle bodies only, thus resolving imaging effects from

the wrapping that may be translucent or opague. In thizs case
s

the acceptable cutzide box” and real boex” dimensions  are

generally dissimilar.

[00064] The capacity to detect semi-transgparency is proves ussful
to ignore transiucent or semi-transparent wrap bulge from the
measurements. It iz to be noted that many other modifications

can be made to the cased goods inapection system described

U

r

hersinabove and illustrated 1in the appended drawings. F
of

O
f:‘
?+
Ul

example: it 1is to be understood that embd e
goonds inspection system are not limited in their application to

the details of construction and parts i1llustrated in  the

[~
(850
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aCCcompanying drawings and described hersinabove
embodiments can be foreseen and practiced in various way It
is also to be understood that the phraseology or terminology

nasaed  herein 1is  for the purpose of description and not

[00065] While soms reference is made hervein to a “wvision system”
o any =singles nor to  any

combiination of camera systems coperating in the millimeter wave

Infra Red, wvisual, microwave, X-ray gamma ray, etc. spectra

While compozite camera can be employed, separate spectrum

specific camera can also bes  employed severally or  in
combination. Any reference to cased goods comprising  food
stuffs i3 invidental and not inftended to limit the scope of the

invention. For certainty, durable goods cased in metal shipping
containers can be inspected via appropriate sizing of the cassd
goods  inspection system and appropriate sslec

ct
gms operating in metal shell penetrating spectra {(N-ray},

uding electromagnetic sources operating 1n  corresponding

[00066] In accordance with one or more aspects of the disclosed
embodiment, a scanner apparatus for cased goods inspection is
provided. The scanner apparatus including at least ons conveyor
faor advancing a case of goods past the scanner apparatus, at
least one electromagnetic ({EM} source configured t

t of parallel propagating EM radiation illumination of
predetermined width towards a vi
the EM radiation illumination from the at le

3
the wvision syztem including a diffuser and at least one camera

oed

wherein the diffuser giffuses thse EM radiagtion illumination

[~

[
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received from the at least one EM source zce that the at least
cone camera captures the predetermined EM radiation illumination
sheet width in entirety, the at least one camera is configured

to digitize images of at leaszt & portion of the EM radiation

east one conveyoer  thrceugh the transmitted EM  radiation
illumination sheetr cast a shadow thereson, and a processor
operably coupled to the at least one conveyor and vision system
and incliuding an image acguisition component configursed to
acquire the digitized images as the case of gpoods is advanced
past the at least one camera, and an image combiner configured

to aselectively combine scguired digitized images into a combined

image bassd on sustained input bkeawm spatial intensity reduction
below a first thresheld, wherein the processor iz configursd to
determine from the combined image dimensicnal measurements

about the case of goods incinding one or more of length, width,

height, angle, “real box, ™max box” and “max bulge”.

[000687] In accordance with one or more aspects of the disclosed

embodiment, thes processor is configured 3¢ as to ascertain

presence i the ase of goods based on sustained input beam

spatial intensity reduction below - second threshold

ispoased on

|"J

discriminating presence of shrink wrap translucency

3

product in the caze o

[00068] In accordance with one or more aspects of the disclozed
t

gmbodiment, the at least

the case of goods at a rate of advance, the image acguisition
component being configured to acguire the digitized images at an

aggquisition rate proportional to the rate of advance of the case

Fh

of goods.
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[000868] In

ST

embodiment,

PCT/IB2017/000110

the disclosed
siticen rate is synchronired by using
an encodaer or by a stepper motor drive circuit.
[00070] In accordance with one or mors aspects of the disclossd
bodiment, the at least one EM scurce includes a
polint source lamp havin

shaper o

sheet

the output light beam,

o

s

rint of the apparatus.

[O0071] In accordance

the

3
- F)
K

ith one
gmbhodiment,

image
cache storage.

[00072] In

=Nifinle

acquisit

substant

r‘f‘

output light heam

an ocutput beam
the ogutput 1light beam intc the
ion having g

or to reduce a foot
or more gspects of the discloszed
“ion component includesz an image

or more gspects of the diszsclozed
wWdiment, the vision system 1is configursed to determine an
ambiient light intensity from a sample tuffer of cached images.
[00073] In accordance with one or moere aspects of the disclosed
embodiment, the vision system is configured to identify pressnce
of debris on an input window of the
common pixels of

same

et +

intensity
mages .

[00074] In

oY

hased on
across & number of

digiti

hh ong or more aspectz of the disciosed
embodiment, the image mbiner is configured to zelectively
combine acguired digitized imagez into a2 petential product
combined image 1f a number of pixels

having a reduced

threshold defin

digitizad in

image
the first predetermined
an image width greatsr

smecond threshold.
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[00075] In accordance with one or moere aspects of the disclosed
embodiment, the image combiner 1is configured to selsctively

comhine aoguired digitized images inte forming the combined

image if a number of pixels digitized acrouss seguential images

s

having reduced intensity below the first predetermined threshold

-

and a sscond threshold reprezent a pradetermined combined image

o

[00076] In accordance wit

v one or more azspects of the disclosed

e

gmbodiment, the processor is configured to determine dimensions

from the combined image of: a first shape best fitting in the

combbined 1image, & second shapes circumscribing the combined
image, and diffsrences betwesen the first and zecond shapes.
[00077] In accordance with one or mare aspects of the disclicsed

embodiment, the procsszcer is configured to determine from the

combhined image an orientation angle of the case of goods with

';‘J

rezpect to the at least one conveyor.
[00078] In accordance with one or more aspects of the disclosed
egmbodiment, the processur is configured fo derermine from the

4
J-te
L

combined image a distance of the case of goodz from one zide of

the At least one conveyor.

[00079]) In accordance with one or more aspacts of the disciosed

embodiment, a method of inspecting cased geoods 1z provided. The
method includes advancing at  least ons case of goods on a2
CONVEYD generating an illumination sheet of paralliel

illmminating rays with at least one electromagnetic sourcs,
capturing an image, formed by the illumination sheet passing

through a diffuser, with at least cong camera located sc as to
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[00080] In accordance with one or more azsgects of the disclosed

bodiment, capturing comprises capfturing & number of seri

from a predetermined number of previeusly acquired images, and a

cased goods is detected, with a proceszsor, when there is a drop

[00081] In accordance with one or more azsgects of the disclosed

gmbodiment, a combined image of the caszed goods 1s constructec

[00082] In accordance with one or more aspects of the disclosed
gmbodiment, various characteristics of the c¢ased goods are

camputed based on  the combined image of the cased goods

angle, the “real box”, the “max box” and the “™max bulge

[00083] In accordance with one or more aspects of the dizclazed
embodiment, a scanner apparatus for cased goods inspecticn is
he =scanner apparatus includes at least one conveyor
for advancing a case of goods past the scanner apparatus, at

e

shest of parailel propagating EM radiaticn illumination of

[

I“‘J
iU
[$X
i:p
r-‘t-
8]
v
]
m
I“‘J
iU
¥l
pie
]
[
=
Y
1e]
w5
i
A
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M} source configured te transmit a

[~
83
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ffuser diffuses the EM radiati
received from the at least one EM zource so that the at Iesast
one camsra captures the predetermined BEM radiation illumination
shaeet width in entirety, the at lsast one camera is configured
to digitize images of at least a portion of the EM radiation
iliumination sheet so that the case of goods advanced by the at

least one conveyor  through  the ransmittad EM adiation

"‘J
fooed
I,“‘I
o
S
ot
u
-+
fod
»)
]

t
sheet cast a shadow therecn, and a processor
oparahly coupled to the at least one conveyor and visions system
and inciuding an image acguisition compeonent configured to

acguire the digitized imagez as the case of goods is advancsd

Fora
(]

azt the camera, and an image combiner configured fto zelectively
comhine acguired images into a combined image baszed on sustained

ut be

'('1‘

)
17

m spatial intensity reduction below a first threshold,

&
wherein the processor is configured so as te ascertain pressnce

of the caze of goods bassd on sustained input bheam spatial
intensity reduction below a second threshold discriminating

presence of shrink wrap translucency desired on product in the

cass of goods.

[00084] In accordance with one or moere aspects of the disclosed
erdpodiment, the proceszcer is c&nfigured_ fte determine from the
combined image dimensional me
incliuding one or more of length, width, height, angle, “real

box, "max box” and “max oulge”™.

[00085] In accordance with ong or mors aspects of the disclosed

embodiment, the at least one convevor
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the case of goods at a rate of advance, the image acguisition
component being configured to acguire the digitized images at an
agquisition rate proportional to the rate of advance of the case
of goods, and wherein the image acquisition rate is synchronized
by using an encoder or by a stepper motor drive circuit.
[00086] In accordance with one or more aspects of the disclosed
emioodiment, the at least one EM scurce includes a substantially
point source lamgp having an output light beam, an output beam
shaper configured to redirect the output light beam into ths
sheget of collimated illumination having parallel lig ays of
the output light beam, and an optional mirror to reduce a foot
print of the apparatus.
[00087] In accordance with one or moere aspects of the disclosed
embodiment, the vision system is configured to identify pressnce
of debris on an input window of the vision system based on
common pixels of same intensity across a mumber of digitized
images.
[00088] In accordance with one or more aspects of the disclosed
emioodiment, the image combiner iz configured to sslectively
combrine acguired digitized images into A potential product
combined image 1f a number of pixels digitized in an image
having a reduced intensity below the first predetermined
threshold define an image width greatsr than a second threshold.
[00088] In accordance with one or more aspects of the disclosed
embodiment, the processor iz configured to determine dimensions
from the combined image of: a first zhape best fitting in the
27
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combined image, a zsecond sha

LI

ot
L)

e circumscribing the combinsd

3

image, and differences between the first and second shapes.

[000980] While the inventicn has been shown and described with
reference to preferred embodiments  therect, it will
art that wvariouz changes in

t departing from the

spirit and scepe of the inventicn as defined by the appendsd

4

[000981] What is claimed is:
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sustained input beam zp snzity reduction below a

73
w
ct
i
0
[...J
|,‘J
e
£
1]

inclinding one or more of length, width, height, anglie, “real
box, Tmax box” and “max bulge”.
Z. The apparatus as claimed in claim 1, where the processor

iz confiqured =30 aszs to ascertain presence of the case of goods
tased on sustained input beam spatial intensity reduction below

zecond threshold discriminati presence  of shrink wrap

il

The apparatus az claimed in claim 1, wherein the at lsaszst

(%]
.

one conveyor 1is configured to advance the case of goodzs at a

'»»l
i

bt s
r+
'»»l
&
[

rate of advance, the image acguis component  being

U2

configured to goguire the digitized imsges at an acguisition
£

the cass of goods.

ztepper motor drive circuit.
5. The apparatuz as claimed in any of claims 1 o 3, wherein
the at leaszt one EM scurce comprises:

A substantially point scource lamp having an output light beam;

an output beam shaper configured to redirect the output light
i

&
£
[
O
ol
';‘J

i
beam into the =sheet of colli t1immination having parallel

ight rays of the output light beam; and

=

[

an optional mirror to reduce a foot print of the apparatus.

Lad
(85
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G The apparatuz as claimed in any of claims 1 o 4, wherein
the image acguisition component comprises  an  imag cache

the wvisicon system is configured to determine an ambhient light

intensity from a sample buaf

of same intensity across a number of digitized images.
9. The apparatus as claimed in claim 7 or &, whersin the image
combiner is configured to Seleitively combine acguired digitized

pixels digitired in an 1mage having a reduced intensity below
the first predeterminsd threshold define an image width greater

than a second threshold.

i. The apparatus as claimed in claimz 7 to 9, whersin the
image combiner i3 configured to selectively combine acguired

digitized imaqges into forming the combined image 1f & number of

seguential  imagez having reduced
interisity below the first predetermined threszhold and a sescond

combined image length.
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11. The apparatus as claimed in claim 1, whersin the processor
is configured to determine dimensions from the combined image

ig
: & first shage best fitting in the combined imags, a sec

of hay 2 econd
shape circumscribing the combined image, and differences betwaen

W
[
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1Z2. The apparatus as claimed in ciaims % or 10, wherein the
processor iz configured to determine from the cambined image an
orientation angle of the case of goods with respect to the at
least one conveyor.

13. The apparatuz as claimed in any of claims 8 to 10, wherein
the proceasor is configured to determine from the combined image
a distance of the rcase of goods from one side of the at least
one Conveyor.

14. A method of inzspecting cased goods comprising:

advancing at leaszt cone case of goods on a conveyor;

gensrating an illumination shest of parallel iliuminating rays

with at least one slectromagnetic source;
capturing an image, formed by the 111

through a
capture

illumination

<a

uminaticon
camera located

paralliel

20 as to

rays of

sed goods image that is generatec

by the <aze <o goods moving between the at  least  one
electromagnetic source and the at least one camera, where part

of thes paralliel sheet of illuminaticn 1is at least partially
blocked by the case of gonds, thus generating a gray level
image.

The method az claimed in claim

compriszes capturing a number of seria
intensity

and

capturing

new imadgoe 135

-
ik I

detacte
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processor, when there is a drop of intenszity more than a

H

a
pradetaermined threshold.

16. The method as claimed in claim 1%, where & combinsed image

of the cased goodzs is constructed with the procezsor by adding a

Je<st

9]

i7. The mwmethod as c¢laimed in  claim 16, where vwvarious
characteristics of the cazed guods are computed pased on the
combined image of the cased goods inciuding one or more of the
isngth, the width, the height, the angle, the “real box”, the

"max box” and the “max bulgs”
or cased goods inspecticon comprising:

at least one conveyor for advancing a case of goouds past the

s

at least one electromagnetic {(EM)} socurce configured to transmit
a shest of pargllel propagating EM radiation illumination of

predetermined width towards a vision system disposed to recsive

the EM radiation illumination from the at lesazt one EM source;

the vision system including a diffuser and at lsast one camera
wherein:

the diffuser diffuse=s the EM radiation iilumination
ived from the at least one EM source soa that the at
st one camsra captures the predetermined EM radiation

a
iillumination sheet widbth in entiretvy;

the at least cne camera is configursd to digitize images of
t a portion of the EM radiation illumination sheet

1
i

s that the cass of goodsz advanced by the at least ons
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sheet cast a szhadow thereon; and

2 processor operably coupled to the at least one convey:

LA
H

and

arn image acguizition component configured to acquire the

digitized images as the casze of goods iz advanced past the

to zelectively combine
acguired images into a combined image bassd on sustained

input beam spatial intensity  reduction below a first

wherein the processor is configured so as te ascertain pressnce
of the caze of goods bassd on sustained input bheam spatial
t

intenasity reduction below a second threshold discriminati

“he case of goods cluding one or moere o©

T £ 3 W

length, width, height, angle, real box, “max box and max

one conveyosr 1is configured to advance ths case of goods

rate of advance, the image acguisition  cCompone
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and wherein the image acguisiticn rate is synchronized by using

an encoder or by a stepper motor drive cilrcuit.

21. The apparatus as claimed in any of claims 18 to 20, wherein

the at least one EM zcurce comprises:

-

a subzstantially point

44
s
H
@]
¥
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W
=
o2
&
1
bt
]
A1
o]
o

output light beam;

an oubtput beam shaper configured to redirect the output light
1

[
T
Jeect

iimated illumination having paral

3
(w8

it

C
light rays of the output light beam; a

-

an optional mirror to reduce a foot print of the apparatus.

s s

22. The apparatus az claimed in any of claims 18 to 21, wherein
stem i1z configured to identify presence of debrisz
on an input window of the vision zystem based on common pixels

of same intensity acrosza a number of digitized images.

combiner is configured to selectively combine acguired digitized
mages into a potential product combined image 1if & number of
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having & reduced intensity below
the first predetermined threshold define an image width greater

than a =zecond threshold.
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om the combined image of

im configured to detsrmine dimensions fro
A first shaps best fitting in the combined image, & =zecond shape

circumscribing the combined image, and differences between the

first and sz=scond zhapes.
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